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1.0 INl'ROllUarION 

The Republi.o of Haiti is part of the island of HispElJlio1a, whioh is 

looated about 700 miles southeast of Florida between the islands of 

Cuba and Puerto !lico. It lies between latitudes 17039' and 200 north 

and longitudos 680 20' and 74030' west. Hispaniola is the seoori lar­

gest is1wld in the greater Antilles. Haiti oocupios the western third 

of the ie1and; the eaatern two-thirds is the Dominioan Republio. 

HBi ti is shaped roughly like a horseshoe with two prominent peninsulas 

eno10sing a larae b~ that opens to the northwest in the direotion of 

Cuba. Haiti's land area is 27,750 square kilometers (10,714 square 

miles). 

Eighty peroent of the 1~1d. aroa in Haiti is mountainous. 'l'here are 

five prinoipa1 mountain ohaine. 'rho lfussif du Nord forme the north­

east penineula. '1'0 the southeast lie ~Iontagnea Noires followed by the 

Chaine des ~1athewc. The lliaasif de 10. Selle, with the hiGhest peak 

in the Repub1io a.t 9400 feet (2860 meters) is looated in the southeast. 

'rhe Massif de In Hotte forma the western half of the southwget penin­

sula. All ranges trend roughly southeaat to northeast. 

'rhe four major plains and plateaus are I ~'he Plaine du Nord on the 

Atlantio side - the Plateau Central between the Massif du Nord and 

the ~tontagnes Noires and the Plaine de 1 'Artiboni to between the ~lon­

taenes Noires and the Gulf de la Gono.v<!. 'J.'he Plaine du Cul de Sao 

divid •• ~h. oountry into ~h. two penin.ul&l. 



The Rivi~re de l'Artibonite is Haiti's only major river. A dam at 

Peligre oontrols flooding, supplies a oonstant source of irrigation 

water for the Artibonite Valley and hydro-eleotrio power for the 

oapital oity of Porl-au-Prinoe. Many other rivers of shorter length 

rise in the mowltains, but moat are seasonal or lose the greater por­

tion of their flow volume throueh peroolation en route to the sea. 

Haiti is the Western Hemisphere's seoond smallest repubiio but is by 

far the most denDely populated with an estimated 4.5 million inhabi­

tants. 

Eighty-eight percent of the population is rurAl and oonsidering only 

oul ti vated and pasture land, population density approaches 950 per 

square mile. 0 f thli.s r~al population, 93/~ are self-employed fami­

ly workers farming a family holdiDg of leso than one hectare of land. 

The continued fra.gmentine of land ownorship from the oolonial period 

to the present time has r9sulted in drastio ohange in croppine pat-

terns. Where formerly oash crops suoh as sugar and ooffee requiring 

large traots for effioient produrGion wero grown, the breakil1p,' up of 

the large oolonial estateD to small individual plots has oreated a 

small farmer who produces for personal oonsumption and barter. This 

in turn haa resulted in almost a total loss of the export trade whioh 

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

During the oolonial period numerous irrigation systems were oonstruoted 

whioh served sin61e estates (habitations) and in several aroas joint 

efforts oreated large irrigation distriots. 



On,Octobor 22, 1975, '~'he A:;OllOY for Internahoua.l lJevolopr'l0rl'~, 

1:i.l.shincto~1, :J.C. en"tered into Cl oon·~l'aot \'I'ith :rhe J.G. \'nlite 

EueilleOriliG Corporation for c,msul tine oervioos in oorlllootion 

Hi th three projeoto in lIai'hi, 

"'i.1.ASK A" l)ulireuil Irrigation Syotem Holmbilitn;l;ion: 

Ir.lplchl0ntatioll of enGinoerinG' and d.OSi{~lL preparod. lW :!!:. C.I. 

II~JlSl~ Il" (1) I·'oc,8i uility nOpOl"~; JO<Ul H,].bol Irri{~ation System. 

A prelir.lizw.ry enc;hlOol'inC :,riiuUy tmd. a plan :for l'ohLI,bilit'l.tion 

of the Joan no.bGl irriGation 0YfJtOln. 

(2) I:ehuhilitation of tho ayrrtoll1, if fou.silJlo. 

"TASIC (;11 Fl'e-foClsi liilHy report 'identifyin~ a.t 10 iJ.fJt 6000 he oiu.ro0 

of irrit;,,"lJlo land with oyst(~/OfJ reqniring l'ohnlJilitation. 

':4'110 uroL1.O to 1)0 00:('00110(1 from u. list 0:1.' priority pI'ojecta 

vrovitlou. to the cOr1Jliru.ctor from USAID L\.'1U. tho Govornmellt 

of Ii&.i ti. 

Il'hi:;; :COP01'"t oonoo.:'no only t'ile ' ... 'A:3K "J..." portion of ~~he oontrnc'l; j tho 

ij.ll.1Gr.l0~r;;c~tioi"1 of tJlo rehallilitn;i;ion of 'i;110 Dubrouil IrriGation 

1.2 • C.r.!..::::ollolo.wi 

Field ''I'ol'k \'It;::; Dt<.:.l'-~Oa in rin.rch 19'(6 ,·lith soila 1'oso<.'.1'oh by .or. nusDoll 

0,1011, Ul'. H.J. j.:1itlii on a nml'kotinG ourvoy, I:r. }(on:cy Gcmlw.lu. UllU. 

kc. 'l1J101:I<".o l;;yc.n i~woDti[;[.tiil,~: '~ho phyoioal a.spco·~s of ·tho .Dubrouil 

Il'rit'::i.'.tion Sy::r~om i.:~iJ. J'il'. C.E. BurGott, Jr. id~ntifyinG looal 

lewlol'DLip in '1;110 tl.l'Oa.. 



Dl'. Ro{,rer Peebles, Geohyrologis·~ s"tarted his studies at Dubreuil 

in J.ia,y, completing his aosigm.1ont by the end of AUlrl.lst. 

Actual cOl1l3truotion work of the :celmbili ta;~ion of the Dubreuil 

syster.1 s'~Ull'teu '12 AU.9lot 1976. 



1.3 Historic Background 

The French sottlers, long before 1745, used the Aoul Hi vel' to1ater for 

irrigation and as motive force for sugar cane factories. However, in 176:, 
a bar.r~o \-filS eotablished and thoy xc~ly reaped benofi to f:com it for the 

first tir..e. r.!orcau do St. !;:Ol"'J in his book "Dosoription do 10. Po..rtie 

Francaiae l'Ile de S·li. Dominguo", reporto on page 1280, 

" ••• that tho volune of \"later from thic rivor P<l.SSOG entirely 

into a goneral basin nc~ Habitations le Duc and La Ferriera 

and fron there it loaves by tt'fO unequal oponings. Tho eactOI"Jl 

branch of tho canal is divided into throe equal portions of 

l"lator for threo cugm~cane iacJ\iorios and foUl' crushing mills 

which l"lerO po,1crad by vratcl'. 

11(1) At the RCC-..lier su:.;ar fc.ctory they wore irri­

gating 100 carroc.ux (129 hectares) of su&ar 

C~1e and had tHO orushing mills pOl'1ored by 

~'1atcr from ·~ho main canal. 

11(2)' Tho Dubreuil sueaI" faotory 0.1130 had 100 

Cal'roaux of ougm'oallo \.ulder irriga-,ion and 

hc..d ·~\vO uater pO';l.:}red crushing mills. This 

Ha.bi·~atioll gave up 2/5 of its t-lator to another 

uhich did not pay it::; aubscription but UDed 

the \'l\:~.ter ·.::.. .. om J~ho canal for a fi:f'th water 

pm-i€lrcd crushins mill. 

,,(:~) The Bociou sugar factory alao hud 100 oarreaUl:: 

of ougarcano ~dor irl'igation but did not 

have a water powored crushing mill. 



"The 'Vrostern branch of the oanal had eleven equal 

portions of 100 oarreaux each of sugaroane and eaoh portion 

had eloven factories of which only four had water pO\'1ered 
, 

orushing millo. Thero l'!ere 14 Habitations on tho loft 

bank of the river whioh also received and used water from 

the Acul River. 1t 

The Dubreuil irrigation projeot has boon restored several times; the 

most recent being by Service de 1a Cooperation TeclUlique pour des 

Ressourcos IIydl"auliques (SCTIlli) t'ri:~h asoistance of American Foreign Aid, 

and the project was t~rminated in 1962. 



k Table 1.3-1 

MAJOR EXPORTS FRQ'A HAITI 1720-1957 

Sugar, refined 

1720 1,400 

1753 2,900 

1755 N.A. 

1767 51,500 

1774 59,100 

1788 70,200 

1789 48,000 

1791 70,000 

1801 8,000 

1822 00 

1860 00 

1864 00 

1880 00 

1890 00 

1916-36 (AV) 00 

1952 00 

1957 00 

~ University of California 

A. Caban 

ShO'.'!:1 in pounds (000' 5 ) 

Sugar, raw Cacao 
f 

Coffee 

21,000 00 00 

33,400 00 N.I\. 

N.A. N.A. G,900 

72,000 150 15,600 

88,400 'I5? 29.00 

93,200 N.A. 78,150 

93,000 N.A. 77,500 

93,000 'ISO 68,200 

18, SOD 540 29,500 

653 3"22 35, 118 

00 1,582 61,00 

00 1,400 45,000 

I 
00 2,730 56,000 

00 3,349 79,341 

25,170 3,770 68,000 

64,600 3,800 63,000 

48,600 3,200 35,000 

r...:.,t;ton { Indigo 

N.I\. '1,200 

1,300 1,590 

1,520 N.A. 
2,53D 2.070 

3,f£0 1,890 

I 6,280 930 

7,120 1,000 

6,290 930 

2, '170 0.0 

892 00 

689 00 

3,2.38 00 

958 00 

994 00 

9,310 00 

2,200 00 

000 00 



AC;~lO\/lcdr''O i~cn"ii 0 , 

Crutcful acl..:no\,llcdcornonts :::01' Q,s3i:;;-~allCe cU1U coopOi,rt;~ion r(:lIluorod 

in pl'cpn.:catiol'l of this ropor·t m'O CxtOlldcd to: 

Y.:clilbo:r'l:l' of "~!10 j·:inistl·Y of ..... ,c5:cicul turo, Ho.tw'o.l ileootU'coS, 

uml l~Ul'~~l 1)o .... oloIlHlont (D.:l.rl.i.nh:); 

PcrsQAmel of the A:;;oncy i'01' IntorllatitillC~l Dovolopment 

(l,;Siu'D) I·' .. sion to HaiJ~i i 

Other OfficiClb of the Governmont of '~ho lLopu1lic of Il;;,.i ti 

uwl Intc:,,'natio.lul A.'.!,oncioo. 

EnC. LCOllce lliouard, Diroc'~or of Division of Irricntion and 

Alex Louis ri'.:l.i'1io, COQJ:dinatour :l~no UU Sud o.nl.1 Diroctor .iJivision 

J.~Ticul turo (.D.'J':a.u:~) o.ppoiat0u' ';;ho fol1m/illG P01'ElOl·t;~ ... 1 to 1e 

as:::icl'lou' to "~ho Dubreuil llohu.bilHatioil l"'I'ojoct ~ 

',lillia.r.1 TlJ;ii,iCr, l';Llx j:()ll(~olJir, Jone TIa.rtholorny, rhililipe LUJ,'1our, 
.' 

l'~ ... o-.:.l Piu:..'l·c-Lo ...... is, iIW!:ilOS J3icn-A.ir.'1o, Cuil1atlIllG JoaL',pha"t, Charity 

JIOiil'.Y Cclllu[l.la, 

Dr. I~illG01l Odoll, 

Irl'ige;l;ion l!:ncinccr-Erooion Control 

AG'J.·OllOlli.:. at and Soils Sciontiat 

JI.[:~'l·icuHU),'ai EooHomi::rt 

http:Intntio.il


Clo.rOllCO l3m,'t'o·t;t, .A.~TiouHur~~l Extor.!>lol1iGt 

'roPol.'.TD.pho1' 

Cn.:rto'::'l'1.l.pher. 

'1'1:.0 :[11i to tOLlj;1 lloulll likc '~o expross parhcult~l' u))preciation to 

'~hc YOlU1C '111011 i.~C::;il)10d by 1l}.llii.o..iH to tho Duul'cuil Projcc·t;. .hoi1' 

cooporr:.tion ~)j1J. dcdica'i;ioll io' outatnnu.ing i.ulcl .lJfIJUU:'ll io to JO 
.' 

cOllC;:L'a~uhd;cll ill Pl'ollucinl~ mOll of thin hiGh culi iAn'. \lith :mch 

lJeI'UOllilOl u.ir0ctin~; tllO projoc'~, succel1f3 io u::mu:cou.. 

'rho cxp;:."bl'i8;~0 mOi:\IJ01'U \'/01'0 ..... Uly rlGoistcu. l;y u, C;,coup of Li.ou.ic'J:~ou. 

lIai·~il..!Jl:J in tho Port-D.u-Princo office j llot;].bly I·ir,le 1.:ario l:n.uelcinQ 

P.L'ico-I:o.rn Dnd 1,;1'. Joa.l1-Clanuo UO Vonu.oe'ios. 



2.0 PROJECT DESCRIPTION 

2.1 Projeot Looation 

The Dubreuil Irrigation System ia 100ated ~:'\ the Aoul River Basin, 

''lhioh in turn is containod wi thin the CUiYes Plain. The Ct3J'oa 

Plain has on orea. of about 350 km2 W1d is wi thin the Arrondissement . 
ot Ct\Yes, a division of the Departoment du Sud. 

2.2 Deaoription o~~.f: 

Dubrouil is 100atod in tho north woatern oorner of ·the Co\yes P1a.in, 

between the Aou1 and Torbeok Rivers and Hs southern boundry is 

the Bois LWldry Rond, aoo base map, Plate 2. 2.~ 1 

Looa.l topo[,'Taphy va.rieo fl'om l:-ontly rolling in the north west 

to quite flat in tho soutlteaot. The hills alone tho north odge 

of the plain a.re Eooene limootoncs, nrGilli to Wld aomo oonglo­

merate. The alluvinl fill is probnbly lyine on ~tioceno marls 

that are oxposed in areas. The major soil typos are highly oal­

oerous silt loarns doveloped from these mnrla. 

AbundDnt supplios of [,'Tound "-later are bolieved ·to oxiot in tho 

alluvial aqui fe 1's benl) nth .Dubreuil. Although depth 6f fill is 

unknown, it probably ia sufficient -to oontain lLU"ge volumus of 

wator~ The nlluvial beds dip {.;ontly somlnrcl and, o:t louor ele­

vations in tho projoc'~ area there, i(] good possibility that n. 

deep well would flO\,I at tho surface. Floods roo.ohin8' the dry 

ohannel in the plain lOBO large volumns of, water into the 
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Gtl'Oi'Jllboci. ~;.11(i. m~ provitlc le·.rco qUG.n-tii tioo of H2..tcI' '1;0 tho 

n11uviL:.1 [l.c!uifor. Otl10r :::ou:;.~co:::; l'och:"l'{\'O to tho aquifor n:co 

·Gll .. ~t border L'...'1d 1io bGllO.:>..th tho '11luvi,l.1 fill. J·G:i.:-; 1il~01y tllO.t 

the Devere doforcot;.'.tion of tho upper ';lt1.tol'nhod h2.::: i'1CX·c',',r.:()u 

rLl.tos .:.nu vo1unulC of s'~orr,1 rl.U1off. '.i:'ho roou1 t if,; "i;lw:~ ~.;ho 

bocome Govoro ~"":cl the river ck~.n"ol on tho p1 .. ~ill ]1:''.0 \;ocol;,e tu·,:.::t',l,h1Cl. 

'j,'ilC r'l'ojec'~ Sm.'vice .Area is oholm on '~ho 'imr.:o 1.1C.P l~late 2.1-1. 

'~!le eTQ3::; ::W.'CD. illllictd;od ill t!lO E.C.I. :('oport ''lao 2,341';. hcct':'.l'on 

~Hl 1,165 hoctax'eG ,;,n i:.:'l'iGu".Jlo. Final ouxvoys il1dic;:~to '2,665 L" .. nd 

1 ,439 hcc'l;ill'O::; :,,'oop\3C"tiod1y u.c ~cinG iilore noarly cox'roC'l;. 



3.0 PROJECT FEATl1B,F§ AND Rl@U3ILITATION 

3.1 Existing System 

The existine Dubreuil Irrigation System is shown on base map, Plate 2.1-1. 

The water is diverted from the Aoul niver, 'oarried through the main 

oanal and diD'~ri buted by the lateral sYDtem. 

The Aoul River diversion dam io a oyolopean o~e eravity type, 60 M 
long, 2.5 m., hieh a.bove the river bod and 13 1>1 wide inoludincr apron. 

Appurtennnt str\lotures include, a rir,ht rotainine wa.ll 60 l~ lone nnd 

5 r.t hieh, a left bMk retaining wall 40 m lon{~ and 4.5 J.T hieh, a Det 

of twist walls to fo.oili tate aluioine, a oteel rooil."l BJ.nic~ Gn'be 

3.5 r~ wide and 2 I,i hiGh, nnd two rootculG'\t1nr stool irrigation ea'beo. 

Tho diatri bution system inoludeo a main CCUltU approximately 10 kilo­

motors lone, 12 main lat&rala and several Dub- 1a;~ernlo totaling about 

35 Idlometera. '1'11e main CtJ.lltU io lined for moot of ito loncth Hi th 

rubhlo mn.oonry al1d' has 0. desiL,'1l oapaoi ty of 4 J.13/eoo n:t the hoadeo.ta 

a.nd 1.5 J,t3/seo a.t the ond. Some of the 1a'terala have concrote linin{;o 

for short distanoes. Their cal't".~i tiol] vary from 150 to 1000 li tars/seo. 



3.2 Proposed System 

The proposed system is shown on Plate 3.2-1. Indioated on the ma.p 

are those areas where rehabilitation work has started. The dates 

shown on the laterals are estimated starting dates. 

The basio ooncept of tho rohabili tation of the Dubreuil Irrigation 

System is one of self-holp. All work on tho system is being 

performed by the inhabHwlto whoso land will be benefi ttad. Thoir 

Dlo~W1 is I "We are building ow' irriGation systom for our use If. 

Work has boen org£U'lizad to he lnbor - intensive and to date only 

the following meohanical equipn~nt is in use: 

one trrulsport truok - 3/4 ton 

one dump truok - 5 ton 

one ooncre'te mixer - 1/2 yard. 

Haul roads have beon improved lIith some imported material from the 

noarb,Y river bed and 'with material removed from the ma.in oanol, ie, 

rook, gravel and sa.nd. All work is being perfonned by mLUlUal labor. 

AD noted 011 P1nte 3.2-1, rehn.bilitc.diion llork stRl'ted 12 Auguot 1976 

at station 0 + 00, the diversion gatos of the main'oanal. Repairs 

were made to the ffnteD themselves wld olearing, oleaning operations 

of the main OLUla.l oontinued dOlm Ijl'I.ule. 

At station 0 + 600 on 29 ~eptember oons'truotion was stlU'ted for a 

flume in the main' OW'lal to over-paso the diffioult spring area to 

station 1 + 003. 



During the original oonstruotion at 1'{b1 ond through numerous repairs 

as late as 1962 this partioular section of the ma.in oanal. had. been 

left open, without masonry walls or bottom, allowing the spring water 

to enter the main canal stream with no method of control. Reasons 

for this exception appear to haw 'boen desien tmd/or oonstruotion 

diffioulties rather than purposeful. 

For two major reasons it is now felt. that the spring flow must be 

oontrolled. The most important for the genera! welfare of thA inha.­

bitants of the area io the faot that the spl'ing (s) produce approximately 

200 liter/seoond of clean potable water, a very valuable asset any-

where in Haiti. Secondly, as this a.ppreciable quantity of water enters 

the main canal l.Ulcontrolled, there is no aimple WE13 to olose off the 

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

require maintenance. With the river furnishing more water than f.)urrently 

needed for irrigation, the spring flow is surplus. 

A flume or overpasa has·boen deaiened ruld oonstruotion is well under 

w03. Controlled flow of river 'rIater will pass over tho apring area 

without co-minB'linc of the poluted river water .with that of the spring. 

The flow from the sprinG will be.diverted into a parallel OWlal for 

dispoaal. For 'b:lia, allY of aoveral methodo C<:Ui l)e uaed. Re-on'bry to 

the main oonnl thrOUGh suitable control struoture; diaoharGe into the 

river; or oono'brnotion of a reservoir and pipeline/] to furnish nearby 

villae-eo with potable wator. The third method is to be preforred lUld 

looal groupD are Otll'l'elltly dicoWlt3inG wCliYs lUid moans to finwlce this 

soheme, os fWiding ia not available from the Dubreuil Irrigation Projeot. 

PhotoBI'aphs of oonDtruo'l;ion opera.tiona in the spring area are oontained 

in thill report. 



Schou.u1iut; of concr~:..'\.\ctioll Hork ha3 po::a.'mHtod tlaily usc of the cnnul 

syotom after the llork u.o\y onuo at 1500 hO'lll':J. IrrieD..tioll \·:atcr ill 

al:Jo available throu::;'hout tho rlOekenu.e nnu. 011 lOC(ll holidays. So far 

tho furfolOr ha3 not 'Lean rulveroely affoctod by ".;he oanul rehabilitation. 

ClearinG of cr'.nul "o<.1.11.ko ho.o boon c~!.l'ricd out in '(;hroo :::r~u:~oo. 11ho 

first rouei1 cle~ .. rinc: I)Crl:litc survoy CJ:e1;m to ;'Iork; '~ho oocond cuttin~ 

l'er,lOVO:J all vOG'C~Iia.tion vii thin 2 1/2 1-1 of tho cunal 1n.:.;·uc on oi tiler 

sido. ri'no third cle<:J.'inc opcr.::.tioll is tho V'\:..bbinC of roots to provont 

r06l'mith auu. fincl lGvolinC of tllC olo~U' o.rO.3.. Photo["Tuphs of tllie 

opor-.:.tiOl.l <:.ro l')ro80ntOu. in the ·:coPOl't. 

Other 0).'0\'10 Hork ;'/i thin the c~;.nal :propcl', illl<i in tho caso of masonry 

CL1il~\l:J, l'cmovo vOGeto;1;ive [£l'O\·rI;h cproutillg frO[.l rno:.. ... t<.1r joints. ',[Ihooo 

crCHO ;;'..I'O follollod oy mn.sOllS \.ho point-up r,10r'tar join'lis c.nd Inn.1co 

l'oquirou. 1'0 lxlira • 

It h~'.d ucel1 o;:llcctec.i.. '~;1",'~ cO~leitlorD."ole objoc'~ions \lould 00 oncountol'Ou. 

1:1' i;:10 clOL..ri'I,-:; 01'01'18 ~~o t:,ey cut o. 2 1/2 r,.c",;o:c Si'w.th on both sidon 

of '~ho c::>.nnlo. l:UCllOf '~}lio r;-~l'il) u,:~a ".:.eil1[;, cl'opred ~'.ii.(l a L~oQ(lly l1\W'r-

"ocr of frni t ·Groc.:; \:0::'0 ui thin tho 2.1'0<:1. to "08 clcnrod. PrioI' contact 

C001)Cl, .. ~tion '00'(;\'100;, \1ork - OJ;'OW) ."lld r .. 1XW)!'O, ill ullo·,·;ir.t· C1'O:-'0 i1.Uti 

iraHo to rip('li1 ;,:.r.cl "uo hO""' .. ~'lOS·~CU. ll<!O in lc.rc;o p.:>.:i.'t in~rtl'Ul.1ont"';l.l in 
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3.3 Construction r·iateriala 

An operation to oMain roc1:s, (:-ravol and aHnd hllB boon ostablished 

in ~he Aoul River oed neRr Duois. This looution lms seleoted ns 

hnvinG' aowldaJlt ma.terial, enoy L'.OCOBS by truok lUld contra.lly looated 

to the Ilovoro.l work rll'cns. A."l all I-Iashin{;, Iloreenina aJld (:-r£uling is 

ma.nual, movement to a nOli location whon required ill very simple. 

Throe ore';lIJ "lorkinG ill tho Hl',ohinC, screening of aggregate material 

plus loadinG' of cobble rook for mruJonry hnvo beoll able to stock­

pile mU'boriul £.1,heo.d of the cOl1otruotioncrewn. There will be no 

diffioul ty in nmin'builliu;; thill lend. 

'.1"he quali ty , of ODJHl [Uld l:Trwe~ is Good Wld the uallhing procolla hus 

removed l'~most 0.11 ueletoriou.EI material. '1'he mortar, EIlld oonorete 

in ulJe ill of excellent stren[:'th. 

3.4 MOJlpouor roul Equipment 

All direot projoct pOl'sonnel h:we bOOH employed from the v.rea.. Only 

thODe people fUl'l1illhod by lJArumn, nre frolo outside the projeot area, 

theBe will be no'l;od in the following labor l)reak-down. 

Laoorors 

lu.'o puirl at tllo G.O,II, ofiltnbliijhed rnillimlUn 1'Atg of ~l.JO 

pOl' 0 hour dD\Y. It hUI) 'been t'owld by ol'l'oful oheokinG' 

that tho averllt10 laborer will exooed 4 lfj3/dB3 of 

general exoavation. 



Masona 

Are .paid nocordine'to ability and are olassified by 

their foromoo1. Tho chief mason for the projeot receives 

S 5.00 per 8 hour d<\y. Apprentice masons are paid at 

laborer's ratos. ~'ho project has furnishod moat of 'I;he 

hond tools for the masons, ie, trm'lOls cmd rock hammers, 

aa most of theDe mell a.re farmers and lack the proper 

tools for their part-time trade. 

Carpenters 

At the l'Jri"tillB' of this report, three oarpentera, were 

workina pl..I.rt-t1l11e on the projeot. Their work is 

contra.cted, by negotiation, wlit by unit. r.£1hey supply 

tools nnd helpers. I·laterial is furnished by the projeot. 

Truck Dr:i.vorfJ 

One drivor was 'crnnafel'red from Damien£;l ,'I;ho othor 2 are 

men from the area.. They ore paid monthly salaries and 

are expeoted when required, to work over the normal 

8 hours per d~ without overtime p~. 

Me ohani os 

One G.D.H. omployed meohanio is available to the projeot 

part-timo. He is paid a monthly salary. 

Office Employeos 

None employed at present by the projeot. Ocoaoional uoe 

is mwle of DARlIDR poraonnel on an overtime baaiEIe 



Professional Employees 

Engineers, surveyors, aLTonomes, sooiologists' extension 

workers, etc. ore furnished by DAlUmn. They are paid 

a monthly salary by Dll.lU'fDR and reoei ve in addition over­

time payments from project ftmds. The exaot amount of 

the individual overtime p~ents had not been determir..ed 

at the time of the report writing. 

Equipment 

Presently asSi£"llOU. to the Dubreuil projeot are the following 

items of mechanioal equipment : 

1 Dump truck - 5 ton 

1 Platfol'm truck - 3/4 ton 

1 ooncrete mixer - 1/2 yurd 

1 air compressor - without tools. 

3 Cherokee Jeeps - persoIDlel oarriers 

2 OJ - 5 Jeeps - persOlUlel oarriers 

J.5 Supervision of l~ork 

All projeot aotivi tieD are WIder the direot and oapable supervision of 

DAnHDR personnel. At tho preGellt time the following professionals are 

working port or full time on the projeot 

Uilliem ~'inun8X' 

Max Mondesir 

Jose Barthelemy 

DUDiness Hunaeor 

Store Keeper (50';~) 

Agronome-Ooordinateur 

Ingineer 

(10~' of time devote to 

projeot) 

(50/~) 

(5Of~) 



Philippe Lomour Ill[;ineer (lO~~) 

Raoul Pierre-Louis lnaineer (;l.~~) 
HUGhes Dien-Mme lng-ineer (lOO/~) 

Guilla.wne JOGaphat Surveyor (50;~) 

Charity Jean Aerollorne (100%) 

Nentor Joseph ABl"OllOme (50;~) 

~eoialistos 

Uerva Coosion (Cooperativo ond.Ruro.l Dovolopment) 

Fri tz Reeis (Ap;rioul turnl ',ileohnioian) 

Wo.ter J.laster I Smith Adonis 

Di toll Rider: Hillium Claude 

I.1eoanioien 

Chauffeur: Jean J,'ionet Lafranoho 

(50~b) 

(50;j) 

(25/~) 

(lOo;~) 

(50/0) 
(100/~) 

These a.ble profeoElionc~l people are advised by morobors of the J .0. ~/hi to 

tewn, whose method io IJololy to sug[\'Ost and advise. Conto.ot with lUlu 
orders to '~he work crews remaillll a i'tmcholl of DAH11DH persoJUlol. ~/hi te 

employees paos by \"Iork si toa \'/i th frequency, ,attenc. all organizaUonal 

meotineo pOGsi ble und are close enouC;h -to all phases of the project to 

be able to rellder pl'oper advice und r:Jw;{~esUol1[J, hOliever all offorts 

are being made to mo.into.in a low profile of the American. presence. 

3.6 Cash \'1O:{';e POVTIent to La-borel's 

.All laborers, with ·the oxception of certain foremen are paid as follows 

for 5 - 3 hour da;ys of \,/ol'k per week: 

3 dL\Ys oo.sh pL\Yment 



1 dE\3's wagos as oonunlmity oontribution to the 

irriffation district. 

1 d8\Y's free contribution by the laborer to 

the pro je o·t. 

Great effort was made by the rural sociolot?sts in their mWly meetings 

with the farmers of the Dubreuil area. to omphasize the exact division 

of time wld pB3ffient. The possihle Ou{meotion thut labor Hao beinff paid 

3 li8\Ys wages for 5 d£iiYs work tl8.0 oarefully but firmly Duppressed. 

3.61 Food Proaram 

Based upon previous suocesoful experiences in Haiti, a free lunoh pro­

eram was introducod into the Duul'euil projec·t. 

The u.veruge inhabitant of ·the area employed on the projeot riaesbefore 

daHlI. If reaoonably prosperous, he mOiY" have a small moal usually 

ootlBiotillff of Bl'Ieetenod ooffee WId a pieoe of breud.. He then \ia.lks • 

a oonsiderable distance, tlhich miffht well be 5 tQ 10 kilomoters to the 

work site. This perDon Hill thon work nt mWlual'··labor wltil the noon 

rest period. A,~aill, if he oall ~ford it, he may purohaoe a bit of 

breud and porha.po all avooado for hiD noon-clC\Y meal. The one reasollable 

meal of the dL\Y is eu·ten upon his return hOlne at tho end of the work 

dc\y. 

'1'he free lunoh progrrun uus ootu.blished as all experiment ohortly ufter 

the start-up of the Dubreuil projeot. A number of oooks, usually 1 per 

20 laborel'El, \/01'0 omployed ond .J. oupply of food fJtuffa intendod for 

" Food for Uork " and similn.r proL,TamS uao obtained. Eaoh dEW at the 

nOOll rost period, a meal is delivered to eaoh tlork site. 1,1eals, for 

the most part have oons~sted of oorn moul (mms moulu) oooked with oil 



and spioes, over this ia pot~ed a,sauoe made of oanned'fish, again 

highly spiced. 'llhe average serving is one half a ki!'5~B!~ of oorn / / ejf r 
moal (wloooked weiaht). 

The first positive reaotion to the food proffl'OJn was l'equoD'bs from 

a.rea inhabi tMts to be ollo\'/ed to work on the projoot as unpaid 

volunteers in orde:r to obtain a meal. A oliort trial \'lith these 

volun'beors proved unaatifo.otory, c\s it wall diffioul t to' oontrol size 

of work orews,ruld to identif.Y reL~ur workors. 

An extremely 010130 wa.toh of worker produotivi"by has boen ma.inta.ined 

and i'b now seems apparont 'bhat the addod oalorio input haa definitely 

inoreasing the cunoullt of Horker enerGY. It is of courae impoosible 

to point to ~UlY pel'cen'baee inorease in CUl ulloontrolled exporiment 

ooncerninff humans ooot\use of 'bhe munbor of extranous effeotin{s faotors. 

It m<\y Hell bo that tho aIlPG-l'ent effect of inoroased duily oru.orioa 

is but on individual effort 'bo maintain 'bhe daily meal. Continua-liion 

of the food prog'I'am should provide a more defini ti va anower over a. 

period of mon'bho. 

One ft~otor is oerta.in, worker morale is hiah, und" the food proararn 

must reoeive muoh oredit for this. 



~.O RESOURCES AND AGRICULTURE 

.4.1 Gl~OLOGY 

The C~oa Plain is tho lurl,,"Cst oOlloto.l plain in the southern 

peninsula. In the nor·thorn pal'·t of ·the CnJ"os Plain thoro m"a small 

isolated hills rising above the plain w4ioh oonsil3t of Eocone 

limootones, ar{ ... "illi to and Domo conclomerato. Tho alluvit1.1 till 

ia probably lyil1B' on mocone mm"ls that u.ro expooed in some 1.1.reo.a. 

The hilla nre erosion",l rOllUlD.ll'ts not covored by a11\.wiol1 or are 

small oollineo formed by uplif-t. '1'he marine Quatornt1.ry form1..-I.tiolll3 

are ueposi ted with a prono'lUlCod seml1.1.rd dip, r,;9nerul1y from 50 -to 

150 Ill1tl oan 1)0 seon in some strO:110 olw.11.nels ( see photoi'sraphio seotion). 

The QuaternUl'Y depooi'lia con'bain u In.r[:e portion of ool)bllJl3 LUld boulders 

of limestone. A ChDJ1[,"e in ohuJ.'i.I.cter of the oedimento can bl) observed 

in the Ct\YorJ Plain \111ero the coarse Gravel of the plain (:',To.doD into 

olll\Y' and then to peaty marl in tho 8i'lU.mpS adjacent to ·tho sea. 

Tho AoulRivor oriGinatos from a oavorn of oonsiderablo dopth at the 

foot of a oliff. Several lossor tributary SOurOOD feod the river 

from the oavern source to the drun oi tee Tho water of both the Aoul 

a.nd its main tributory, the Rivor Blanche is relatively olenr Md 

olean. 

r,LIha eatimnted dillolw.J.'GO of 2.6 1,.3/aoo i;l..:3 crivon in the E.a.I. roport, 

no cOll1parou. \1i t11 mO"'.I3Ul'OJ IOllto takon froT/) Horoh 1976 to Uovom1)or 1976 

thio appear to be about 25%_ high. 

Recent flooding of the Aoul has furthor orodol1 the weDtorn bElllk ond 

ondUllL"OrD both tho winG' wall of tho dorn Md a. nwnber of houDes olong 

the bunk. 



This problem and the proposed solution are disoussed in sootion 5.7. 

4.11 Location of Sui taule COlll3truction r·lateriul 

lw most of tho Dubreuil Irrigation System is \Oli thin a very oho:ct hv.ul 

distance from tho Acul River, "bhe ury oed forms a readily aocessable 

source of lloedeu rock, {J'l'avel allu GiU1U. G:i.'adinr;, screening, \OlnshiHlj 

of COllcl'ote a~[.rreliate iEl completely manual, \li"~h the Oldy equipment 

in use beinG" a. dump truck for Ijlaterial trallElport. Should W1y 

p.u'tioul,1l' ma.terial oource 1)0 exhausted a move to n no\'1 source is Il. 

ma.ttor of l..:.bol' \omlking 0. fe\·1 hUlldrou metero. 

Lumber, m:~ils, cement, roinforcinG" stoel, €Ito. are locally available 

ill Les Co;yos. The l'squired ·l;uru-out ga.tes ha.ve been ordel'ed from 

U.S. souroes. 



4.2 Climate 

4.21 General 
Haiti is located from 180 to 2)0 north of the equator on the western 

one-third of Hispaniola, the central one of the four Greater Antilles 
islands. Haiti has a subtropical climate, except areas above BOO meters 
elevation and especially mountains with elevations of 1', Baa to 2,681 meters 
which have a cooler, temperate climate. 

4.221 Rainfall 

In Haiti, the amount of rainfall is influenced primarily by altitude 
and exposure in relation to prevailing winds. The average annual rainfall 
ranges from 40 an (16 inches) at Baie de Henne' and 56 an (22 inches) at 
Gonaives on the leeward coast to 374 an (147 inches) at Saut Mathurine on 
the windward heights of Massif de la Hotte (Ref. 1, page 455). Annual 
rainfall distribution is indicated in 'Table 4.2-1 (From ref 1, page 452). 

Four different m~teorological conditions influence rainfall during the 
year. From April to June, the northeast trade winds come in over the warm 
ocean laden mith moisture. As the air is diverted upward over land, it 
cools and condenses to produce rain. As rain clouds move southwest over 
land, they gradually lose their moisture. Therefore, the highest peaks 
and northeastern sides of mountain ranges rece.i.ve the most rainfall, and 
the southwest sides of mountain ranges and low elevations receive the least 
rainfall. Between Octobel" and December, cool fronts from North America 
bring maximum monthly rainfall to the north coast and to much of the South 
Department on the western end of the southern peninsula (Table 4.2-1). During 
other months, rainfall is caused by disturbances which are called easterly 
waves that are associated with changes in barometric pressure and the passage 
of warm fronts. From August to November, cyclones occasionally bring rain, 
but they are so irregular that such rainfall is not characteristic at any 
given location. 

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

Inadequate rainfall limits crop production in some areas throughout the 
year and in other areas during part of the year. 

'* M.Jch of this discussion of climate was adapted from reference 1, the report 
of "Haiti Mission d'Assistance Technique Integree", Secretariat General, 
Organisation das Etata Americains, Washingtc;n, D. C., 1972. 



TABLE 4.2-1 1l\'F-RnGF ·U'Hf-1L Y PN!) .M1NL'AL· PR~CTPIT.Q nr:t-I AT S~U=CTI=O STATIC"IS (Rer. 11 

DEPAAP.'ENT ALT. a~CNTHS ANNIJAL YEARS 
AND STATIeJ-! (m) J F M A a,l J J A S 0 N 0 TOTAL 

on on on em em on em em on em on on on 

NOR~'.·.~ST 

P!.Ene St. Nicol'3.s 10 2 4 3 5 6 5 3 4 5 7 10 4 59 1916-35 
Jecn Rabel 80 7 6 7 6 12 9 4 3 9 9 15 8 95 
PQrt-d~ai.'( 6 12 8 5 6 9 8 7 9 12 12 19 13 12) 19O?-=a 

~'ORTH 
Cap ~"!i f:i S"l 30 12 11 9 11 24 9 3 5 10 21 28 19 153 1931-59 
Va11:!.eres LL~ 8 8 7 11 30 29 21 23 28 24 19 III 222 193Q-a9 

r:'J?!TR!!L 
ecn=i'!es 5 1 1 3 9 9 8 5 9 6 2 1 5') 191F-all 
Hi...,~he 2'::0 1 3 II III 32 22 III 19 2J 10 6 1 Ill13 1925-111 

uc.:ST 
P.rre""eie 10 2 4 5 9 15 12 8 12 10 8 ? 3 95 19211-113 
Thry1""!z~e'J 1 2· II 9 15 6 6 9 12 13 6 1 8ll 
D~~~orI~ 25 3 3 7 c:! 1'3 7 7 12 III 13 7 3 101 1933-52 
Leog~ .... e 18 2 5 9 III 29 15 15 20 18 19 10 II lJ~O 192t3-91 
D-=uf"~~!"d 1,300 2 II 6 Z7 3l! 23 25 38 28 Z7 9 2 231 1958-~5 

J::!f:7"Iel 2J 3 II 8 17 22 10 9 15 15 17 7 II 131 193sw='--B 
~elle .~.:"'tse 2J 2 2 3 5 8 5 2 6 5 8 5 3 55 1938-51 

SOUTH 
ft • •. QUl.n 3 3 8 9 III 10 9 III IS 28 6 5 1211 19l12-l!.t:; 
Cayes 5 8 7 9 III 25 26 18 2) 211 31 12 7 191 1952-€8 
Chantal 15 12 III 25 33 25 17 17 38 33 8 11 2119 
Ce!"p Pe!'Tin 7 9 11 20 30 21 13 2) 25 38 23 10 22? 
Seut '!athurine 15 2l 17 32 43 30 25 43 53 1!7 24 24 374 
.Je!"€mie 7 7 8 9 16 11 9 9 11 III 17 11 129 
Les Anglais 6 5 4 9 14 11 21 9 1 17 8 5 lOll 

A\£AAGE 6 6 7 13 20 III 12 15 17 19 12 7 148 



4.222 Air HlMIlidity 

Relative air humidity tends to vary from 4S to 90 percent, depending 
upon the location, season, and time of day (Table ' ). 

At Limbe, the average annual humidity is ?6~. The monthly values 
for relative humidity range from a minimum of ?1 ro in June to a maximum 
of B3 ~ in November, the month during which maximum rainfall occurs at 
this station and others near or on the north coast. 

At Desronville, on the Gonaives Plain, the average annual humidity is 
69~. The monthly values range from a minimum of p3 ro at the end of the 
dry season in April to a maximum of ?2 ~ in October at the end of the 
rainy season. 

At Damiens, on the Cul-de-Sac Plain, the average annual humidity is 
?3 ro. The monthly values for relative humidity range from a minimum of 
?O ro at the end of the dry season in Pklrch to a maximt.rn of ?? ro during 
October and November. 

At Levy, on the Cayes Plain, the average annual humidity is 'l? ro • 
The monthly values for relative humidity range from a minimum of 68 ~ in 
December, during the dry season, to a maximum of B3 ~ in June. 

4,223 Temperature 

o The temperature varies regularly with altitude - about 0.?5 Coper 
100 meters elevation. Average annuab temperature ranges from 28.2 C at 
Gonaives (5 meters altitude) to 12.5 C atoSeguin b1,680 meters altitude), 
but in most areas the range is between 24 and 2? C. Absolute maximum 
temperaturestha~ have been observed are 44.40 C at Borel (20 meters 
altitude), 43.5 C at st. Marc (10 meters altitude), and 41.00 C at 
Gonaivos (5 meters al~itude). Absolute minimum temperatures that have 
been recorded are 1.0 C at For~t des Pins (1,650 meters altitude) and 
2.00C at Seguin (1,680 meters altitude). Frost is occasionally observed, 
at altitudes above 1,800 meters during January. 

Average monthly temperatures do not change much durinq the year 
(Table 4.2-3. The diurnal variation in temperature is approximately 
100 C. 

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



TA8LE4.22 PELATIVE Hl.J.f.rorry 0= THE AIR AT SELECTED STATI()\JS (REF. 1) 

D'ELt MaITHS 
-

~. FEB. Ml\A. APR. flAY Jl.NE JU..Y. AUG. SEP. OCT. NOV. DEC. ANNUAL 
oJ, oJ, oJ, oJ, oft, oJ, oft, oft, oft, oJ, 10 oft, oJ, 

NORTH DEPARTMENT - LIMBE (2) m. ALT I J 
7 hours 92 88 85 84 79 79 84 85 82 8? 89 89 85 

13 hours 65 62 65 64 64 62 63 63 SO 72 ?? 74 55 
17 hours 76 73 74 72 75 72 72 75 80 80 83 79 76 
ib1thly 78 74 75 73 73 71 73 74 73 80 83 81 76 

CENTPAL DEPARTMENT - DESR()\JVILLES (2) m. ALT.) 

7 hours 78 ?? 75 ?O 71 75 ·72 74 76 79 78 78 75 
13 hours 9J 51 48 lO 51 54 51 54 55 55 S7 54 52 
17 hours 61 62 60 61 59 68 55 59 59 60 64 65 61 
Mcnthly 68 68 65 63 67 70 68 70 71 72 71 ?O 69 

WEST DEPART~9JT - QO.MIENS (18 m. ALT. ) 

7 hours 80 83 79 78 78 76 76 -81 82 87 81 82 80 
"13 hours tr7 lO ~ 51 55 SJ 49 52 51 55 54 SJ 51 
17 hours 6J 5] 57 62 66 60 60 62 65 69 71 65 63 
r.t:nthly 73 71 70 73 74 71 71 74 75 ??- 7? 73 73 

SCUTH DEPARTMENT - LEW (160 m. AL T I ) 

7 hours 80 81 ?9 76 85 86 82 86 87 87 85 8? 83 
12 hours 56 5] S9 65 74 79 70 72 73 72 ?O 73 68 
17 hours 68 71 71 75 83 82 ?? 82 84 84 8? 83 "29 
l.b1th1y 68 ?O 70 72 81 83 76 80 81 81 81 81 ?? 



TABLE 4.2-3 "£AN (MAXD,1JM AND MINIP,UM) .. nrn-IlY AND ANNUAL 
T8.'PERATURE LC) AT SELECTED STATICNS (REF.1) 

ITBf tUJTHS 

- . .J\N. FEB. JJ'AR. APR. ~"AY JlNE JJLY AUG. SEP. OCT. NOV. DEC. ANNUAL ABro..tJTE .. 
NORTHWEST DEPARTMENT - JEAN RABEL (80 m. ALT.) 

Max. 28.7 29.2 30.5 30.2 31.8 32.8 33.4 32.9 32.2 31.6 29.4 28.8 30.9 36.0 
Ave. 22.2 22.8 23.5 24.4 25.6 25.5 26.9 26.8 26.4 26.0 24.0 22.8 24.8 
Min. 15.8 16.4 16.6 18.6 19.5 20.3 20.5 20.8 20.6 20.4 18.7 16.9 18.7 11.0 

NORTH OEPARTM5'JT - VALLIERES (450 m. ALT~) 

t.hx. 28.8 28.8 30.5 31.5 32.0 31.0 32.3 31.9 31.9 29.8 28.8 27.7 30.3 35.5 
Ave. 21.0 21.0 22.2 23.3 24.0 24.1 24.9 24.8 24.4 23.5 22.4 21.0 23.0 
t.ti.n. 'i3.7 13.7 13.9 15.0 16.0 17.2 17.5 17.7 16.8 17.2 16.1 14.4 15.8 7.0 

CENTPAL DEPARTM5'JT - GCNAIVES (5 m. ALT.) 

Lax. 30.0 30.5 31.8 33.5 32.9 34.5 34.1 35.4 35.8 36.2 34.2 32.1 33.4 41.0 
Ave. 25.7 25.8 25.3 28.0 28.0 29.0 29.2 30.1 29.8 30.0 29.1 27.2 28.2 
Min. 21.3 21.0 20.8 22.4 23.0 23.6 24.3 24.8 23.8 23.9 24.1 22.3 22.9 14.4 

WEST . DEPART~/ENT - DAMIENS (18 m. ALT. ) 

t&5x. 32.3 32.3 32.6 33.2 33.0 34.5 34.8 34.3 34.6 33.5 32.7 32.1 33.3 38.9 
Ave. 25.3 25.6 25.3 27.0 27.4 28.3 28.7 28.3 28.5 27.8 26.8 25.7 27.1 
Uin. 18.4 18.9 20.0 20.8 21.8 22.1 22.6 22.4 22.5 22.0 20.9 19.3 21.0 13.9 

WEST DEPARTMENT - KENSa::FF (1 l'ilO rn. ALT.) 

Max. 21.1 21.6 22.3 22.7 22.6 23.7 .24.5 24.4 24.0 22.7 21.7 .. 21.0 22.7 30.0 
Ave. 17.2 17.5 18.2 18.8 19.1 19.8 20.3 20.3 20.1 19.1 18.2 17.3 18.8 
1Hn. 13.2 13.4 14.2 14.9 15.5 15.9 16.1 16.2 16.2 15.6 14.7 13.6 15.0 7.5 

SOJTH DEPARTP.BJT - CAVES [5 m. ALTs) 

Max. 28.4 28.1 28.4 28.3 28.8 29.6 30.0 30.3 30.5 29.8 29.8 29.3 29.3 33.8 
Ave. 24.4 24.4 24.9 25.2 25.9 25.7 26.8 26.9 27.0 25.3 25.1 25.2 25.8 
Min. 2:1.5 20.7 21.4 22.2 23.0 23.9 23.7 23.6 23.5 22.9 22.5 21.1 22.4 15.0 



4.224 5011 Tanperetura 

Limited soil temperature data from three depths are available under 
natural grass vegetation at 18 nletere a1 t1 tude !l.t Damians (Figure 
adepted from page 469 of Ref. 1). 6011 tEJl1peratures wry annually and 
daily with air temperature, as well as with local factmrs such as kind 
of soil, moisture conditions, and plant cover. Air t~eratures vary 
more than soil temperature~ and the latter vary less with greater depth, 
(Table 4.2-4). 

Table 4.2-4 

J/eximl.l11 

M1niml.l11 

Differenoe 

Range in Air and 6011 Temperatures 
at Damiens on April 22, 1963 

Air 
100 an 

36.2°0 

21.? 

14.5 

29.4 

?3 

6011 
- 2iJ em 

30.2 

3.5 

4.225 Mass Radiation 

- §j an 
31.2°0 

30.8 

0.4 

The ~verage mass rad:! etion usually wries between 360 end 500 cal. 
grams/om per day. At Damiens, the monthly averages for 1963-1966 range 
from a minimum of 369 in December, at the beginning of the dry season, to 
a maximum of 553 in AprilJ at the beginning of the rainy season (Table 
4.2-5) 

Table 4.2-5 Average Mass Radiation by Months, 1963-1966, 
at Damiens (18 m. alt.) 

2 Months Cal. grams/CIfI /day 
January 399 
February 458 
March 512 

April 553 
May 512 
June 541 

July 539 
August 527 
September 498 

Ootober 424 
November 38? 
December 369 

Average 471 



4.226 Insolation 

For the 1964-1968 period, the total annual average hours of insolation 
was 3,104 at Desronville, in the Gonaives Plain, and 3,339 at Damiens, in 
the Cul-de-Sac Plain. 

The duration of relative insolation, expressed as a percentage of possible 
duration, indicates the effects of cloudiness. Aelative insolation is highest, 
often above ?~, during the dry season ; and for the remainder of the year 
it is lower, often from ?4io down to 640f0. However, for the 1964-1968 period, 
the average annual relative insolation was ?10f0 at DesronviHe and ?60f0 at 
Damiens. 

4.227 Evapotranspiration 

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

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

T~tol annual eVBpotronspiratio~ , as measured with a lysimeter having 
a 3 m turf surface, was 182 an at Domiens (Table 4.2-6). This evapo­
transpiration is ?(!l~ of the evaporation measured w:i.th a USWB "Pan AU at 
Damiens. Evapotranspiration is greatest during the wanner months, June 
through August, and lowest during the cool months, November through January. 

4.228 Winds 

Winds ore influenced by patterns of regional air movement, location in 
relation to mountoins ond the sea, height above the ground, etc. Table 
gives avernge monthly and annual wind speeds measured at several stations 
ond at different heights above the soil surface. There are five different 
kinds of winds in Haiti. 

Gentle northenRt trnde-winds bring rain to the country, especiaaly from 
April to Jtxle, 09 is discussed in the section concerning "Rainfall u. 

Northwer.t winds from North America bring cold fronts and min between 
October and Decrn1ber to the north coast and to part of the west end of' the 
southern peninsula of Haiti. 

EB!.'It wi.nds are common from August to Octobar, especially along the 
BOuthern COftst. 



Itan 

Table 4. c.-6 Average Monthly and Annual Evaporation and Evapotranspiration 
at Selected Stations and Factors which Affect Evaporatioo 

Wonths 

.En. Feb. Mar. Apr. &lJne .lJly Aug. Sep. Oct. Nov. Dec. 

Central Deoartment Oesronville (23 m. alt. J 196~195? 

Eveooratioo 
en 

Factors which affect 
o Tanp. C 

Wind km/hr 
Precip. en 

Eveooration 

en 

18 

evaooration 

25.4 25.9 
?1 8.4 
3.2" 2.? 

18 19 

Factors which aTTeet evaooratioo 
o 

Tanp. C 24.9 
Wind km/hr 2.9 
Precip. en 2. 1 

25.6 
3.5 
2.6 

25 

26.3 
8.9 
4.4 

24 

26.3 
3.9 
4.? 

28 

26.6 
10.6 
9.9 

23 

2?4 
3.5 

13.5 

25 

26.? 
8.2 

1?2 

22 

26.? 
6.5 
6.2 

25 

26.9 
6.6 
?4 

24 22 20 

2?2 2?2 26.9 
6.0 6.1 5.2 
8.8 14.5 11.1 

18 

26.3 
6.9 

12.0 

West Deoartment - Demiens (18 m. alt.) 1962-1968 

23 

2?2 
3.? 

15.4 

24 

2?6 
4.6 
6.6 

28.1 
4.9 
6.4 

25 21 19 

28.3 28.1 2?5 
4.1 3.4 3.0 

11.4 13.5 11.4 

15 

25.? 
2.2 
8.5 

West Deoartment - Oemiens (18 m. alt.) 1962-1966 

Evapotransoiration 

em 

(lysimeter with 3 m
2 

surface turf) 

12 14 16 1? 16 18 19 18 16 14 11 

18 

25.6 
?? 
1.8 

16 

25.1 
2.6 
2.8 

11 

Annual Total 

265 

318 
88.2 
99.2 

254 

322 
42.3 
98.9 

182 



Table 4.2-7 AveI'E]e Monthly and Annual Wind Speed (km/hr) at Selected Stations 
and at Different Heights Above the Soil Surface 

Height Months 

above soil Jan. Feb. "'ar. Apr. Play .iJne .1Jly Aug. Sep. Oct. Nov. Dec. Annual Average 
(m) 

Central Deoartment - Desronville (2:1 m. alt.) 1965-1958 
-2 7.8 8.3 9.6 10.9· 8.3 6.5 6.8 6.1- . 5.8 5.1 6.8 8.0 7.5 

West Deoartment - Port-at>-Prince (M m. alt.) 1952-1968 

10.3 10.9 12.1 11.4 11.1 12.3 '12.0 1'1.0 10.2 9.4 8.6 9.5 '10.7 

West Deoartment - Damiens (18 m. alt.) 1952-1968 

14 8.4 9.4 10.0 8.7 10.3 11.6 10.9 10.1 8.6 B.O 6.5 7.3 9. 
2 5.1 5.6 6.0 5.0 5.4 7.3 7.0 6.0 5.1 4.7 3.7 4.2 5 .... 
0.5 2.9 3.5 3.9 3.5 3.7 4.6 4.9 4.1 3.4 3.0 2.2 2.6 3.5 



local wind~ are caused near mountains and the S88 by air movenent 
between different land elevations and between the land and S88. land 
and sea breezes moderate temperatures near the coast. They are very 
regular, and sailing vessels usually depart with the land breeze in 
the morning and return with the sea breeze in the evening. 

Cyclones occasionally hit Haiti with devasting force. They tend 
to come from a southeasterly direction and more of them have passed 
over the southern peninsula than other parts of the cOlJntry~ Most 
cyclones occur from August through October. From 1928 through 1967, 
Haiti experienced 12 severe cyclones. During 1SD9 there were two 
cyclones, one during August in northern Haiti and another one during 
November in the l80g~ne and Cul-de-Sac Plains and in the Jacme1 region. 
In addition to wind damage, cyclones often cause seriouB flooding and 
damage to irrigation' systems. 

4.229 Plant Ecology 

Natural vegetation is marKedly influenced by moisture and temperature 
conditions. In Haiti, natural vegetation is an especially useful indi­
cator of local soil moisture conditions and, therefore, indicates areas 
in which irrigation is needed for economic crop production. 

The broad zones of natural vegetation, which are shown are briefly 
describedin'the following paragraphs and Tab~e 4.2-6. Within 
some areas with similar air climate,different soil conditions may support 
different kinds of natural vegetation. For example, soils derived from 
some of the varied and extensive limestones in Haiti are often more 
drouthy than those developed from igneous rocks and other materials. and, 
therefore, support different vegetative cover. 

Very humid forests of the hiQhest mountains (~) occur above the 
frost line at elevations of 1,800 to 2,681 meters. Major species are 
~ occidentalis (Bois pin) and ~~~ buchi,i,' These pine forests 
were most extensive in the Massif de 10 Selle, especially around La Selle 
Peak and westward to Mt. Cabaio, but most of the pine forests have been 
cut and replaced by cultivated crops. Limited areas of these forests 
also occurred in Massif de la Hotte around rvlncaya Peak. The natural 
vegetation on the highest elevations of Massif de la Selle includes 
temperate boreal species like those on Duarte Peak, 125 kilometers 
northeast in the Dominican Republic. In contrast, the dominant natural 
vegetation on Massif de 1a Hotte resembles that on Turquino Peak in Cuba 
more than that around La Selle Peal<. 

WAt fore"i:s of the high mountains (2) are restricted to a limited 
area at elevations of about 1,300 to 2,000 meters on Massif de la Hotte 
near the west end of the southern peninsula of Haiti. These forests are 
stratified and dense with, many mosses, ferns, lianas, and epiphytes. On 
soils that have developed in calcareous parent materials, Co1DCBrp~ 



Table 4.2-8 Indicator trees in different ecological areas in Haiti 

}tree 
on Alti-

Ave. Average 
nnn. annual 
temp. procip. 

Pot. 
evapa­
trans. 

Indicator trees 
Latin and Creole names Fig. tude 

m 
1 Very humid 

1,800-
2,681 

°c em em 
forRsts of the highest 
6- aJO- 35-
12 275 70 

2 Wet formits of the h:tgh mountains 
1,300- 12- Z75- 70-
2,000 17 375 100 

mounteinA 
Pinus occidentalis (Bois pin) 
Juniperus buchii 

Colocarpum mammosum (Sapotier) 
Phyllanthus maleolens 
Cyrilla racemiflora 
Linociera domingensis (Cayepon) 
Guatteria bloinii (Bois noir) 

3 Very humi.d and humid forests of the lower mnuntoinn 
1,000- 13- 125- 75- OidY;nponax t~ulum 
1,800 19 275 110 Brunellio comocladifolia (Bois mabel) 

Weinmannia pinnata 
Garrya fodypnii (Bois omer) 
Juni.perus lucayana (Cypres) 
Podocarpus angustifolia (80is lubin) 
Guazuma tomentosa (Orme d'Amnrique) 
Rapanea ferruginea (Bois plomb) 

4 Very humid forests of the subtropical ~ 
105- Didymonnnax morotoni (Bois trembler) 400- 18- 200-

1,000 23 275 135 8yrsonima spicata 
Alchornea latifolia (Bois crapaud) 
GUarea trichilioide5 (Sois rouge) 
Buchenavia capitata (Sois margot) 

5 Humid forests of the subtropiCAl 
200- 21- 125- 125-
800 25 200 145 

zonR 
sWietenia mnhogani (Acajou) 
Catalpa longissima (Chene) 
Roys1~onRa reaia (Palmier royal) 
Lysiloma latisiliqua (Taberneau) 
Colubrina ferruginosa (80is ferblanc) 
Haematoxyl~n campechianum (r~mpochB) 
Anacardium occidentale (Pomme acajou) 

6 Dr~ forosts of the subtropical zone 
c::. 400 25- 40- 145- Phyllostylon brasilmsis (Sois blanc) 

28 125 165 Prosopis julifloro (Bayahonde) 
Guajacum offioinal:1.S (Geiac) 
Gun,1ncum sanctum (Ga:l.nc frnmllo) 
Coccoloha lnurifolill (Roif'lin morron) 
MElt opium brownei (no:l.s mUlatre) 
Leucoena glauco (Groins de lin P6YS) 
Cercidium nraecox !printempo) 
Opunt:l.a .. ontillllna Raquotte) 
Opuntia caribaR68 Piquant couena) 

? Manqrove forests in 9ubtrogioal tidnl r,wnmnR 
~ 5 24- 40- 125- Conooarpus erect a (Mangle) 

28 200 165 Avicennia nitida (Manglier noir) 
Rhizophora mangle (Manqlier rouge) 
Laguncu1aria racemoea lMang1ier b1ano) 

http:frmel.le


mommosum (Sapotier) is a dominant ::ree, and PhyllAnthus mnleolens is also 
common. Q, poorer soils of igneous origin, ~yrilla 'rncr.fii:i.flora fs common. 
Wet forests at lower elevations include Linociera domingensis (Ceyepon) 
end Guattaria blainii (Sois noir). 

~p.ry humid and h.um.:i2...f0!;p.sts 1?Ltb.!Llower: DlountA~ (3) occurred 
at elp.vRtinns of abollt 1,nOO to 1,800 metnrs in th8 M.-'1ssif du Nord, 
Montnanos Noires, M.-'1s5if Trou d'Eau, Massif de la 6811e, And Massif de 
la Hotte. Common indicator trees in the VF!ry humid arens (200-275 em 
annual prp.cipitatinn) were DJdymo(lilnnx tromulum, Brunol)ia r.omor.lndifn1ia 
(Sois mabel), and ~m(\nn:in pinnn r-;:-enrl shrubs such as Gnrrya fndycnii 
(Sois amer). ThFl humid (l?5-200 C'1T1 nnnur:ll prer.ipi bItinn) fnrrsts nt 
th:i 13 elevntton included ~!!,7..u,rl!.A, .£1.~~ (Orme d'Ameriquo). ~onea 
.t!?rrurrtt;l~ (Bois plomb). and conifers such as ,Iunif)p.rus lur.aynno (Cypres) 
and Podor-mpus angustjfolia (80is lubin). These humid forests occurred 
most extensively on Chaine.des Matheux, near Ken scoff , end south of 
Peti t-Goave. 

VF!ry humid f9.~ of th~ sub,t.r,.9.P.tc-,t:l1 zone (4) were most extensive 
et intermodinte al titudo5 nround Massif de la Hotte, M3ssif du Nord, 
end in the Mirebalois area. Good indiC'.ator trr18:J Are Alchnrnno Intifo1.:la 
(Bois crapaud), GUflrnr:l tri.chili.n:i.dr.ry, (Bo:i.s rouae), ondAuchrnnvincapITOta 
(Sois margot). Dirlymnrnnnx mnrot:nni (80is tr8lTlb18r) Bnd Rxr~nnirn{l 
sf)ir~ta are characteristic trees on soils derived from igneous rocks. 
Coffee grows well in this subtropical zone which formerly supported very 
humid forests. 

Humtd fnrr:~r;ts of thp. s~btropicol zO,n .. ~ (5) were th8 most extensiv8 
kind of natural vegetation ~n Haiti before it was cleared and replaced 
by cultivated crops and other plants. In this zone, the average annual 
precipitation ond pntenbal I3vapotronspiration are oJ1prox:l.rnate1.y nqllRl. 
Irri[Jation is often helpful in the dri er portions of this climatic zone 
and durina the dry season, especially for lona-duration crops (su[Jar cane, 
banana, etc.) and for intensive mul~iple cropping. Characteristic trees 
in this mesophytic park forest area are 6wietonia mahoaani (Acajou), 
Catnlp.£. 19.nf!~~ (Chene), and .B9'ystn~ rrai..f! (PAl.mier royal). In 
thf! f,outhrn ,t, tho CotolJ1n grows noar stroams, and blD,il~~ InU.si.l:l.gua 
(Tab Elm£1BU ) replnces ~r:!'J-..g, !!!Qb,0[Jnn}. (Acajou). In the Central Plateau, 
the pari< forest incl.udns Hm:mnt:oxylon cnmrnr.hi.nnum (Comrncho) nnd 
[\nnr.n!rl:lu,m ~i'2rn.t.nl n (Pommo acnjou J. as WAll as 6!,ir;tr:D2-2. m..nb...nunn,:!.. 
(i\CB"jou] and othor spocies. Many p80J1le Ii"n :i.n this Rcol.o[Jicol. 7.nno, 
a"d e wide VRri8t:y of crops are grown in it. Although much of the area 
is hilly, it includes nearly lovel alluvial plni.ns with excf!llmt soils, 
such as those near Loogane and Coyes. IrrifJation is ofton helpful in 
tho drier portions of'th:l.s climatic zono and during tho dry semmn, 
especially for long-duration croJ1~ onrl for int8nsive multiple cropping. 

Drl fornsts of thn suhtrnpir.nl 7.nno (0) occur at low altitudos 
near tho CO£lGt, primarily on tho lonwurd sidn of mouni:ai.ns. The pob::ntial 
evapotranspiratinn :I.s much greater thnn avornan annual procipitation so 
that only xorophytic plants can grow unloss irrigation water is supplied. 
In areas whern the onnunl prncipitntinn i!'l nO to 125 ern, the most 
characteristic tress are P,hflontYlnn b.r:n.s1).r:.n.'1is (Aois blanc), 
Guojncum officinAlis (Gaiac , Guajocu~ 5anctum (Gaieo f~elle), end 



Prn~nrl~ luliflorn (Bayahonde). Tho two Guojocum sp8cie~ indicate tho 
relativo dr-pth of soil, with Q. off:t.dnnli~ J"lrndominating on dr"8p noils 
and G. nanctum on the shallow, rod<y soils thot often occur on morinA 
terr~ces of Pleistocene age. Gunjacum ofnci.nnlis (also referred to as 
Lignum vitae or tree of life) has been prized in the timber trado ~ince 
at least 1918 for use in mr:!d:i.cin('!~ nnd in suhmergr:!d beorin7~ in shiJ"l~, etc. 
Other commnn trrops nrn Cnrrnlnhn lnllrifnl i.n (RF11 Rin mnrr. nn), Mnt.nriu,,! 
~~ (Anis mI11nt.ro), nnd'l rolJrnron"n p·lnIJr.n, (rlrni.nr-; rlr3 lin noy~). 1 In­
irrignl:ed nrp.Ofl Are lnw :i.n f1rnr1l11:~tivi.t.'1 And flf10rsrly Srlttlnrl. Mnr;t nf 
the srrilr, nrC'! cnlcnrF!ous, nnrl mr10Y of t:hAfT1 or"! nporly lrllJnl.. With 'l.rd.­
gntjnn, mnny of thn rJroror ~ni.ls are. vnry J1rorlucti.vP., SUch nr-; in th8 C'11-
rle-Srlc, I\rC'J1hn:l.8, I\rl:i.hnnHp., And Gnnni\ln!i pl Ains. Rhnllow, rod<y !lnilA, 
such RS tho!ip. nn mortnR terrnces of PlniGt.ocP.I1e ArrA, usually ArA not 
suitahle for irrigotinn. 

ThA rlrinst. nrnas, wi.th lln to 60 em of annuo1 nrl"r.1r:l.t.ot.inn (slJch RS 

neAr Gnnn:i.v8S ('nd Rni p dA Hmns) or \lnry rlrnuthy soilR, orn chnrocterized 
by cacti and srd.ny Lna"minosFl8. Common plnnt.s orA Orllnt·la. nnt:\. Uona 
(Raquet te) \ Oruntin ~~i'29.~.~.2 (P:i.f")Uf1Ot. cnuma) \ .Q.'E£~ l1r!~ 
(Printemps J, and ~::.ori~ juH flnrn (Anynhondp.). 

M~nl1rl1\1n fnrnr;t.<; (7) occur nn t1.dnl. mud flnt.r. nnd lnw snnrly i.!ilnt!'\ 
nmunrlt'h;-r.;,;-;t.' nfHnil:i. r.nmmnn !irncin!1 orn Rhbr;.Q,hnrn mn~ 
(Mnna1 i.ror ro1laro) nnd Lnl1llnr.IJl nr; n rnrnnn~n (MnnqiTnr tiTnnr 'r-nn ~nft 
fjhr~lIr; mlld~ thnt nrn \oJ.;t7rlno~rl th;;.;;:j~lIt thn yronr, ~..!J."L': !:!:!.'1!!!! 
(M",nali.nr nnir) nn firmnr ~nilr; t.hnt. nrn mnrn ~nnrly or hrt,1:nr drninnr1, 
nnd r.nnnr.'1lTlllr; nrror.1:n (Mona1 "!) hi ahn~t. nn thn ~hnrro. r·,1nnrrrmm;r; rill: 
fnr "f;r;::';rmrr,-nr.rrr:i.(1'n~1 nr>nr r.i.t.1 nr;. I\\,jr.mn:l.n niti do wnnd :l!1 Im111",hl.F.I 
fnr mRldnrr thn ri hs nf hnnt.!i, nnrl Rhi7nr;,;;.-;.:;-;;;;m;;·h';Ti-: :I;. IJ~rorl fnr 
tonn1 nrr. Rnmp. I:i dn 1 mnnrrrml8 !iwFlmrS nrr! hrotnrr diJ<P.'rl nnd rP.l'~l ni.mr:>d for 
r:t en prnrlllr:tj nn. "rnn rmrnl dArina, r:nmr. nf thp. r.;nft fi.hrnllrl ml Jrl~ whi r.h 
r.IJrrnrtr:>d ~Thn~ ~fl!:!..I)]~ (M,nrrHnr rnUaF") nnd Lnpunr:u1nr:l1l rnr.r.m.n~~ 
(MnngliAr bl nnr:}moy develop into vary ocid Rul fate soils if they orA 
drninnd ton much. Thorofare, care should ho token to ovoid OXCBf:jS:l.V~ 

drainage of thosn soil s. 

I\lthou1h natural vegetntion hEIR bnnn rrofnundly alternd hy c1 [."nring, 
cultivation, burning, nnd grazing, it indicates which crapo are bost 
adnptl3d to vnrinus mvironm(!n ts and tho ornnR whr:!re :I.rr.i.!Jn tion is holp-

. ful or !'iometimrm ossmtiol for rroduci.nrr morn food for tho incronr.:I.ng 
populo Uon of Hoi. ti. Ber.r\uno of tho con HnuOlm1~' wnnn trmrnrnturns ond 
n ~r;n£1;n t:nrl rollnrnrni:i on, n a; \Inn nmnunt 11 F rni.nfn' 1 :1.5 nrrrnxi.mn 1;£11 y 
onro-hnl r n~ nrrf'r.Uvn nr; 1:l1r !inmro nrnnunt·, of rrror.i.rit:nt:i.nn in thn lI,dtnd 
St:otn!1 nf I\mrrlcn. Thnrnfnr£1, r,rndndd r.nnrJil::l.nnr. rrovni.l whnr£1 t:hn 
n\lprnOA nnnual rrsr:iritnt:ion iR an to 1.25 on (16-a9 i.nchos) nt olti­
tudor; below nbout LIDO motnrs. Irrigat:ion is essontial for officient 
crop production on tho bet:t:nr noi 1.13 in I:hosn ar80S. Supplnrnml:01 irri­
gation is 0100 holpful, o5Pocially during tho dry soar,on, for intensivB 
crop production in arGOS whore the ovorage annual precipitation is 
125 to roo 011 (49-79 inchos) on deep soils below al.titudoR of about 
1,200 metera. 

http:nFfr'eti.ve
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AVERAGE MONTHLY TEMPERATURE IN HAITI 

FOR STATIONS AT DIFFERENT ALTITUDES 

30 

29 

28 

27 

26 

U 25 • 
24 

23 

22 

21 

LLI 20 

a: 
19 

::> 

t- 18 

~ 17 

a: 
16 

w 
0. 

15 

l: 14 

LLI 13 
t-

12 

11 

10 

9 

! 
~ 

~ / 
/ ./ 

'/ 

A ~ ~ ;r 

r::::: ;.' Vj / 
~ 

./ 
/ 

V V 
/ 

/ V 
/ 

V V 
/ 

./ 

V 
LV ~ 

"...,... ~ 

. 
, 

/ 

/ 
r 

V 
./ 

/ 
V 

V 

V ~ 

'" "",,- '" \ 

'" \ 
~ ~ ---~ \ ~ 
~ 

~ \ 
" ~ ~ \ " 

'\ 
- ............. 

1', 

'" ::. '" 
V '" I"'~ 

" 1\ 

~ 
, 

oonaives (Sm) 

Damrens (18m) 

caye, (5m) 

~ean Rabel (80m) 

vall iere,. (4 SO m) 

Ken~corr (1440m) 
(pre£bytere) 

. 
Se9 UI1I (1680m) 

~ F' M A M ~ ~ A SON 0 

M 0 NTH 5 



MONTHLY VARIATION IN SOIL TEMPERATURE WITH DEPTH DURING THE DAY 
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TABLE 4.3 

C1'60lo 

(A) u.vocat 

(A) fieue bLlJlane 

(A) mUi1[,Ue 

(A) or1.ll1.';,'o UOUCO 

a.bl'icot 

Ll.mruluie1' 

cachiman 

caimite 

caloba.soio1' 

curise 

clw,ueque 

ci"~ron 

oirouello 

co1'o:313ol 

grenadille 

melon 

molon d1loau 

orDllGO sur 

papaya 

pOlrune oajou 

CROPS OF DUBREUIL AREA 

FRUITS* 

EnC'lish 

avocado 

bDJ'lu.na 

mango 
• Ol'an{:;o 

mLUTIoy 

\"loot Indian almond 

pinotl.pple 

cuotiiru apple 

s"car apple 

calabash troo 

~/olJt Indian ohorry 

shaddook 

lime 

jam::iica plum 

DOtu'SOP 

passion fruit 

melon 

\iu:~erll1olon 

pUPLlYa 

ousho\'/ apple 

Scientifio 

Persoa americ<.u1a 

I.lusa D2.pien"hl111 

r,j1.U'le;i fora imli cu 

Ci true a.UIKUltium 

r,iummea americana 

iIlmona Ell)P. 

~~rysopl~llum ouimito 

C~oscentia oujoto 

J.ralpic;hia pl.ll1icifolia 

Ci trus .:;.cculdia 

Ci trus u.urantifolia 

Spondias purptu'ou. 

Almona. muJ.'ionta 

Passiflol'Q. spp. 

Cucl.unis malo 

Ci trulluo vulGt:ll'is 

Citrus sinensis 

Carica pD.pa(fa 

Anaoardium oooidelltale 



queneppe 

oapotille 

tamUl'in 

(n) aki 

(n) borewnote 

(n) blinblin 

(n) oalmouo 

(n) oi"trunGO 

(n) gonipD3e 

(n) arcnau.e. 
(n) juoqo. 

(n) jc~une d' oeuf 

(n) limon douce 

(n) ponune cythere 

(n) aapote 

(A) bOroGene 

(A) {jil'nur,lont 

(A) eombo 

(A) mirliton 

onlebasso 

oive 

ohou 

oreaDon 

genip 

oapodilla 

t nrll(;ll'ind 

alcoo 

bel'CLIlno·t 

oUOumUol' treo 

·t WlL'Orine 

oitrnnl:,"O 

gonipap 

pOlllOg:rruU.to 

jack fl'ui t 

GHoet lemon 

{}I;ul1oi te apple 

sapota. 

VEGE'2 ADLES 

oggplant 

s~uo.sh 

okra 

cha,yoto 

c;oUl'd 

chive 

onbbD.CO 

OX'OSS 

J·:elicoocn bi ju[~a 

Achrall znpo'~a 

TQlIla:dnduo indica. 

13liehio. oupiuD. 

Ci tl'uO bOl'CU1nia 

Avorrhon bilimbi 

Ci'~l'UO :cotioull1ta. 

Ci tr\lJJ o.'u'l.I.ir~ium x. 

l'olloiruo ·~l·ii'oliu.ta. 

Gonipa LunoricllJ'lU. 

Punioa [r.L·il.rli~·~llm 

Ar·tOCUl'PUU ill'tolP;'U 

LUCWJ1I'l. domingonsiD 

Ci tl'UO linlonum, Val:'. 

uulcill. 

Sponui~\o cythol"io. 

Culocarpum mcurunoourn 

Sollunun moloncena. 

Cuol;1roi tu moschuto. 

Hi lJioouo OOOltlell'~\\S 

Soohiw.l odule 

Alliurn schocl1opro.oum 

DrnDoica 0PP. 

ROl"ipo. nlloturUu.'11 



opinard 

molollGono 

oooille 

flacon x'oU{.;'e 

ti cocomuro 

toma.to 

(n) o.fio 

(n) '~opinwnbolu' 

(A) n:i-1Jro l\ pain 

(A) UaJUU10 

(A) ir,'llnmo 

(A) limlunr;a 

(A) 1II[1.l1ioo 

(A) pa'~a;~o 

(A) t rt,yo au 

(A) rllo.ia 

(A) poH t mil 

(A) riz 

pi £.,"feed Alnt\r(Ur~huo app. 

\'lOOC pumpkin DonincQ,oa cel'ifora. 

130rrel Rumex opp. 

urroHroot !)n1'1mta 2.l'wluilliJ.Ci..l.O 

'~uoen81CU1d IJ.l'l'mr.root CawiU. ounlia 

Guinea. cucumbol' Ctlcu'~tio tUI(~'lll'i .. l, 

tomato LycopC:L'r;iCLlj,1 u ... 

Arrncncia x~)Jlthorhi:m 

topi tLlIllbo Co.lo.thoo. /).l1ouio. 

U1'O .lAlfrui t 

y • ...m 

turo 

IIwnioo 

DHoot pot.-d;o 

yo.u·tiu 

GRAIHS, 

fIlc.izo 

llor{;huJll 

rico 

1-:lIoa p(.l,J.'nti.ioiL~Ca. 

DioocoJ.'Oo. opp. 

ColocL~oia cnculont1.\ 

Unllihot app. 

I porllOO 0. bat (,'.t (:.0 

X1ulthooorna epp. 

ZC3U'IllC1\YG 

All(ll'opOGOll eore~nun 

Ol'yzo. oll'a V<l. 



(A) pois conco 

(A) poio il1COlUlU 

(A) poio 1'0U.'_:O 

poiG l10 Doucho 

poio tlo 110ur:L'i co 

(A) ooco 

(A) pnlr:liu'~o 

(J~ ) l)i(r~acho 

(i~) ricin 

bOll:.:olivo 

roroli 

(A) oot'~Ol1 

(A) pi'lio 

II11JJlilU'1; frunc 

(i~) tOl'chon 

(A) cafo 

oaono 

PULSES 

piBOon 000.11 

COl/pOD. 

Jdunoy 00 t'.l1 

lima -uonn 

lahluo 

OIL SEEDS 

COCOll~t 

pOfl.mrt 

CaDt or '00 ilJl 

ban 

OUOUr.IO 

FIJJER PLAnTS 

co·i;".;on 

nifJi~l 

limo-troo-loavou 

hi 'ui:JCIlC 

coffoo 

01\OUO 

CnjL\llUO indicttIJ 

viClla oinenoin 

l-'h,l(lo 01 UrJ vu11:,u'io 

Fllll.::w 01 UD lUlli~'~ua 

Doliohoo lc.ulab 

Coooo lluoifor.:~ 

O1'ol10:-:<1 1'o[;in 

11ioi11\<O OOI,li,llu-.io 

j :orill i'_:. ~ oloi fOl'L~ 

SeOUJllUJi1 iwlicUlIl 

GOOOYpl\lJll upp. 

Hi biElcufJ tilictcOOltrJ 

'i'~loohroliln oaoao 



(A) tubao 

(A) oo.l1no a. Guoro 

(A) pimOllt 

1J;:,oilic;'11o 

~in; ~'O lil1lro 

(A) rOllcau 

cu;('ran 

(A) hOl'OO C~'uinGo 

OdllllO paillo 

Oi·~J,'OllOllo 

rOlJOau 

TOBACCO 

to'b~cco 

SUGAR 

DUGal" oano 

SPI CES AND IlliRDS 

DYES 

IIl'1lo. t·~ a 

t\1I;'lorio 

lIllito ronoall 

10['lOll (';l'[l.(Jl> 

fiLll p;.lr.1 

Zlx.iJ1ir;h rood 

vohvo1' 

* (.\) 'oofoJ,'o oro}) nt~r.lO illllior.to(J a'i)lUlu.~u'r~ 

(It) illU.i oatoo l'Ql'O 

Niootinnn t~hncw:l 

Sacohu.rum offioinurum 

Capni CHIll ell!>. 

Ocir;n.ulI 1)(J . .')iliclUJl 

:'::inc;i 1-;01' officinalo 

"Dixa orollCl.lla 

Cw.'oumn. 10n.::;.:I. 

FnllicUf1 1I111.:,dr.1UI,1 

C'JmuopOr;Oll cH1'utuD 

hrUllllo llOll.'X 

Anathox'ti10 zi:muoi~oD 



4.4 SOIL CLASSIFICATION AND WATER REQUIREMENTS 

4.41 SOIL AND LAND CLASSIFICATION 

Soils in the Dubreuil Irrigation District have developed primarily in 

~tretified oediments which came from EOC8ne limestone and, to a limited AX­

tAnt, from limestone and basic metamorphio rocks of Cretaceous age. Np-ar Duois 

there are several small isolated hills on which the soils have developed in 

Boft, marly limestone of Miocene age. 

Most of th~ soils that developed in stratified sediments occur on Gentle 

slopes at altitudes of 25 to 100 meters. At the upper end of the plain, couruu 

sediments predominate, and they become progressively finer textured at lower 

elevations. Characteristio vertical stratification of the sediments is shown in 

table 4.41-2. The coarse gravelly and cobbly strata serve as an aquifer. Water 

percolates to these coarse strata in the upper end of the plain and emerges 

down-gradient as springs at altitudes of 'about 25 to 30 meters. Four of thRse 

springe, which start small riverA, are shown on the Bccompanying "Soil Map of 

the Dubreuil Irrigation Area." It is in this same gennral area that there has 

been EJnough moisture to remove C'.arbonates from the upp'er 30 to 60 em (12 to 
.J 

24 inches) of the ~oil profiles of 8arBud clay loam and 8oisrond cloy. 

Average Bnnual rainfall is approximately 200 em (79 inches) in the Dubreuil 

Irrigation District. Precipitation is much greater in the headwaters of the 

Acul River in the mountains to the north. 

Nine difforent soil types were delineated in the Dubreuil Irrigation 

Aroo. The distribution of oach of theRe soil typeR is shown on the accompany-

ing "Roil Map," and the arna of Bach is listed in Table 4.41-1. 

TobIe 4.41-1 AreoA of Difforent 50jln in tho D..Jbreuil Irrigation Area 

SOll North Wmit- Enst- 6outh- South South- -rotal PAl'-

r;r.rJ r.r; centrol centrol WAst central east nnnt 
No. Nnmn hn. hn. hn. ho, ho. ho. hn. .. 

1 L(1vy~ b 
,. 
u 3 13 0.5 

2 nrnfaito 77 137 56 8 73 2J 374 14.1 
3 Agar 100 226 143 18 126 33 646 21'1.4 

4 !AJcis 1?0 3 173 6.5 
5 Aoroud 10 5 5 118 138 5.2 
6 Coyoe 10 8? 120 103 280 5 605 22.9 

? noiorond 2 86 35 10., 226 0.6 
8 Burin as 33 47 247 35 t'107 15.4 
9 Moroon 3 113 14 28 6..1 2.4 

365 - - - ?SO - 2,645 ioo.o Total 500 370 2U5 345 

~anly isolatud hills within irrigatod arOG. 



PLATE 4,41-1 

PLANCHE ';~~ -1 -----------------------------------------------
SOIL MAP 

OF DUBREUIL IRRIGATION AREA 

LEGEND 

1 LEVY SILT LOAM 
2 BREFAITE COBBLY LOAM 
3 AGAR LOAM TO GRAVELLY LOAM 
<4 DUCIS SANDY CLAY LOAM 
5 BERAUD CLAY LOAM 
6 CAYES CLAY LOAM 
1 BOISROND CLAY 
6 BURIN CLAY 
9 MERSAN CLAY 

• LOCATION OF SOIL PROFILE ANALYZED 
_._.-. -. NATURAL DRAINAGEWAY 
- - -- ... IRRIGATION CANAL 

SECONDARY ROAD 
• SOURCE OF WATER 
• VETIVER FACTORY 

leALI 

o '" ,,,,il. 
~I.----~~~~I_ri.----~I~I 

... • '" II", 

NORTH 

/ 
1976 

The J. O. White En,IIlI"ln, Corp 
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Some relationships among the different soil types that were del~neated 

are shown in Table 4.41-2 

Table 4.41-2 Selected Characteristics of 
Soil Series in the Dubreuil Irrigation District, 

CaC03 Natural drainage 
Parent material Surface in WBll & 

texture' color surfar:e mod. VI ell Imperfect Poor 
Miocene soft limestone 

with interbedded 
clayey marl Light Ves 1. Levy 

Stro tj, fied sediments 
Predominantly coarse Light Ves 2. 8refaite 
Medium over coarse !:SrI<: Ves 3. Agar 

II " II II No 4. Ducis 
Mod. fine over sandy loam II No 5. 8eraud 

" " " " " " Ves 6. Cayes 
Fine over medium II No 7. Boisrond 
" " II " Ves 8. Burin 9. Mersan 

~, levy 8ilt loam, occurs on five small isolated hills southeast of 

the Ducis market and two isolated hills northwest of the Ducis market. These 

hills were not covered by the stratified sediments in which the other eight 

soil types developed. Levy silt loam developed in soft, marly limestono of 

Miocene aae. This soil occurs on slopes of 15 to 30 percent gradient, and it 

is subjeot to severe erosion when it is cultivated. The surface horizon is 

brown (IOVA 4/3-5/3) heavy silt loam. The subsoil is light yellowish brown 

(lOVn 6/4), mmmivo, heavy s:tl t loam. The entir~ profile is highly calcareous, 

lind whUn (lOVR nil) Caco3 concretions occur in the subsoil. This is a pe~ 

mmhlo ~1O:tl with modium available moisture-holding capacity. However, Levy 

~iJ.t loam is unsuitable for irriaation (Table 4.41-3), and none of it is irri­

(f I. ,d hn~f:l.use it occurs on steep slopes. Some com, sorghum, manioc, and sweet 

potatoes are grown on these soils, but yields are relatively low. The very 

h1,Oh carbonate content in the soils causes imbalanoe in the nutrients available 

for plants. Estimated crop yields for various soils under four different 

levels of manaaement are given in Table 4.41-4. 



Table 4.41-3 Suitability or Soil Types for Irrigation 

f..oU t:ype Available moisture- suitability for 
No. NornrJ holdlnp capacity irr:l.fIation 

1 Levy sil t loom M8diufll ffisuitable 
2 8rofaite cobbly loam Very low Unsuitable 

3 AgAr loam to gravelly loam 
4 Ducis sandy cloy loam 

5 80reud clay loam 
6 Cayes clay loam 

7 Roisrond ClAY 
S Burin clay 

9 Mersan clay 

low 
Medium 

Very high 
Very high 

High 
High 

High 

Poor 
Medium 

Well suited 
Wall suited 

Well suited 
Well suited 

Well sui tec:f'* 

*Ir'rigntion is necessary for paddy rice and taro; drainage i;; needed for 
other crops. r 

No.2" Brefa1.te cobbly loem, is the poorest soil in the Dubreuil Irri­

gation District. It occurs most extensively in the northwestern part of the 

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

coarse sediments as water velocities decrease. The largest area of this soil 

is immediately west of the Duds marl<et. Brefaite cobbly loam occurs in long 

strips on the northwestern part of the plain and on small rises farther south. 

TI,is is a light colored soil that developed in predominantly coarse textured 

sediments. Most of the cobbles are limestone and range :In diameter from 8 to 

16 ~m (3 to 6 inches), although some are larger near the Dubreuil barrage on 

the Acul River. Brefaite cobbly loam is excessively drained and has a very 

10Vi moisture-holding capacity. It is unsuited for irrigation, and very little 

of it is :Jrri!]ated. These soils are low in productivity, and they are used 

primarily for pEl.sture. Vetiver, manioc, and Congo beans (pigeon peas) are 

<1'50 grown on the better areas of this soil. 

No.3, Agar loam to grav811v loam, occurs in association with and at 

slightly 10v18r elevations than BrefElite cobbly loam. Most of the main irri­

gation canal and larger laterals are located on Agar soils, which occupy nearly 

one-fourth of the Dubreuil Irrigation District (Table 4.41-1). A detailed 

description and results of laboratory analyses ar:'8 given on the :I.mmediately 

following facing pages for a profile of Agar loam. 



Table 4.41-4 

Part 1 

Estim;;ted Cr::p Yields per Heetere uncer J:i. FFer-=nt Levels of \lanagenent on 
Soils in the Dubreuil Irrigation System Area. 

Soil type Manage- Sugar Banane :'v1anioe Corn SorgnU'l Miee Red Tooaeco ClWeet: Veover rorege 
beans .,atatoes .or .1and i:vae !!lent 

~N~o-.~~~~N~-_~~,e~-- 1evela 

1 Levy 1 
silt 3

d 

loam 4d 

2 8refaite 1 
cobb1y 3 d 

loam -4d 

3 Agar 1 
loam to 2 
gravelly 3 
loam 4 

4 DJcis 1 
sandy 2 

. clay 3 
loam 4 

cane 
Tons Reaimes Kcr~' Kcr. 

b b 850 670 
b b 1.SJO 1.170 
b b 1.500 1.SJO 

b b 850 b 
b b 1.500 b 
b b 1,500 b 

b 2JO 1,700 670 
b 400 3,380 1,000 
b 680 5,62) 1,650 
b SUO 7.500 2.2)0 

15 300 2.:ao 9SO 
30 SOO 4,500 1.440 
52 1.050 7.500 2,400 
68 1.350 ·10,000 3.2)0 

Kcr. Kcr. Kcr. Kcr. Kcr. Kcr. Tons 

SJO b 380 b 9]0 e 2 
l,OSJ b 660 b l,SJO e 4. 
l,3SJ b 840 b 2,000 e 5 

b b b b b 450 b 
b b b b b ?ffi b 
b b b b b 1,000 b 

600 b 29J 2)0 1,2)0 600 1 
SOD b 380 32) 1.800 roo 3 

1,500 b 660 510 3,000 1,500 4 
2,000 b 840 680 4.000 .2.000 6 

870 b 3ff) 300 1.600 ~ ?aJ 2 
1,300 b sao lI60 2.1I00 1,080 4 
2,2)0 b SUO 770 4,000 1.800 ? 
2,500 b 1.2)0 l,Oa) 5.300 2.400 9" 



No. 

5 

6 

? 

8 

9 

Tabla 4.41-4 

Part 2 

Soil type Manage-
or lal"ld +:.,,0 a ment 

N3.;.'I~ levela 

8~re.ud 1 
clay 2 
loam 3 

4 

(ayes 1 
clay 2 
loam 3 

4 

8oisrond 1 
clay 2 

3 
4 

Burin 1 
clay 2 

3 
4 

I.'ersen 1 
clay 2 

3 
4 

Estl.m3.ted Cr:JP Yields par Hectare under Different Lavels of Manager:lef'lt on 
Soils in tha Dubreuil Irrigation System Area. 

Sugar Sarane Manioc Com SOrghLr.1 Ml.ce Red looacco ~eet 
cane beans potatoes 
Tons l=Ie:rimes Ker. Ker. Kg. Kg •. Ker. '9]. 'W. . 0.-

24 450 a 1,640 1,400 b 570 49J 2,700 
48 900 a 2,311O 2,100 b 89) 680 4,000 
82 1,9)0 a 3,500 3,9]0 b 1,42) 1,130 6,600 

110 2,000 a 5,200 4,700 b l,SOO 1,9]0 8,800 
. 

24 400 e l,9JO 1,39) b 530 400 2,9J0 
48 800 a 2,29) 2,OpO b 95) mo 3,800 
82 1,350 e 3,79] 3,400 b l,mO l,09J 6,300 

110 1,800 a 5,000 4,9J0 b 2,100 1,320 8,aoo 

V 380 a 1,440 1,300 b sao 350 2,400 
54 760 a 2,160 1,99] l,6E{) 800 530 3,600 
50 1,280 a 3,6]0 3,29::l 2,800 1,35] SOO 6,000 

120 1,700 e 4,800 4,300 3,700 1,800 1,180 8,000 

-25 3ED e 1.2"/0 1,19] b 570 330 2,300 
SJ 720 e l,~O 1,700 1,600 8SJ 510 3,400 
85 1,2]0 a 3,19] 2,83) 2,700 1,42) 860 5.700 

115 1,600 a 4,200 3.800 3.600 1.S00 1, ILl() 7,600 

20 2SO e 1,030 9'70 b 11O0 300 1.800 
30 580 e 1 620 1 ll.CO 1 700 &10 lS1 2,?b] 52 970 a 2:700 2'L!OO 2'85J sal 770 a, _ , , 
68 1.300 e 3.SJO 3,2]0 3, c..JO 1,300 1,02] 6,000 

Ve1:~ver Forege 

Ker. Tons 

a 4 
a ? 
a 11 
a 15 

e 4 
e ? 
a 12 
e 16 

e 4 
e 6 
e 10 
e 14 

e 4 
e ? 
e 11 
e 15 

e 3 
e .5 a 8 
e 11 



Footnotes for orevious pages 

a- The four management levels are defined as follows: 

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

2. Irrigated land - Current typical r.1anagenent practices used by most fanners in the area ; 
no fertilizer applied. 

3. Irrigated land - Improved practices, including better water distribution, better tillage 
and pest control, modest fertilization, better crop varieties, and timely harvesting. 
These crop yield levels should be achieved wi thin 3 to 5 years by faroers who adopt ~he 
improved practices. 

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

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

b- Crop not adapted •. 

c- Supplenental drainage is needed for crops other than rice and taro. 

d- Level 3 assuned as about 17fJl/a above level 1 and level 4 as about 225'/a above level 1. 

e- Not recommended for these soils. 



Profile Ha, I\gar 10f'IITI 

Described by R. T. Odell ane Gary Reuscha on February 5, 1976. 

Locetion 

Physiography 

Relief 

Precipitation 

Vegetation 

Droinage 

Parent material 

Al 
0-41 en 
D-16 inche~ 

A 
4r-56 em 
113-22 inches 

821 
56-74 em 
22-29 inches 

II822 
74-fJ6 em 
29-34 inches 

III823 
86-137 em 
3t1-54 inches 

IIICI 
137-158 em 
5ll-62 inches 

DiAgnostio 
hori7.ons 

Topographic mop of Haiti, scele 1:50,000, Camp Perrin sheet 
547D-IV; B.4 kilometers southwest of Les Cayes, then 
6.5 kilometers northwest on rood toward Ducis to a crossroad, 
then 1.0 kilometer sDuthwest on rood, then 110 meters south­
east into fip.ld to the sampling site (which is 110 meters 
southo(.\st and 55 met8rs northeast of the point where primary 
irrigation Cl:1.nal crosses road). 

Middle of Les Cayes plain. 

Nearly level, .L 0.5 percent slope southeast. Altitude 
42 meters. 

Annual average 2.30 em (9J. inches). 

Cropland prepared to plant peanuts. 

Well drainetl. 

Fan alluvium from Acul River. 

Black (lOYR 2.5/1); loam; moderate, fine to medium, granular; 
slightly firm; calcareous; clear, smooth boundary to horizon 
below. 

Very dan, gray (lOYR 3/1); loam; moderate, medium, crumb; 
friable; calcaroous; cleer, smooth boundary to horizon below. 

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

Dark brown (lOYR 3/3-4/3); gravelly (estimated 3fJ~ by volume) 
sandy 108m, with most of grovel < 4 em in diameter; very 
weak, medium, blocky; friable to loose; calcareous; abrupt, 
wavy boundary to horizon below. 

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

Brown (lOYR 4/3); loamy sand; single grain; loose; calcareous. 

Mollie epipedon, 0-56 em (0-22 inches). 
Cambio horizon, 56-137 em (22-54 inches). 



Profile H8, Agar 10arna 

Classi fication : Tropic Hap1udo11, fine-loamy, mixed, isohyperthermic 

Horizon A1 A3 821 lI822 1lI823 lIIC1 

Depth of horizon (an) 0-41 41-56 55-74 74-86 85-137 137-158 

Particle-size distribution of ~2rrrn (10) : 
Sand 2.D- .05 rrrn • • • • • • • • 49 45 56 74 59 82 
Silt .05- .002 rrrn • • • • • • • 26 31 22 18 21 12 
Clay ~ .002 nvn • • • • • • • 25 24 22 8 20 6 

Organic carbon (~) • • • • • • • • • 1.85 1.81 0.50 0.56 0.28 0.09 
Calcilll1 carbonate equiv. (~) . • • • 34 33 47 48 52 54 

Exch. cations (me/lOOg soi'l) : 
Ca • • • • • • • • • • • • • • • 20.0 24.0 12.0 16.0 12.0 12.0 
MJ • • • • • • • • • • • • • • • 3.2 4.0 4.0 4.0 4.8 4.0 
K • • • • • • • • • • • • • • • • 0.06 0.12 0.04 0.04 0.04 0.02 
Na • • • • • • • • • • • • • • • 0.27 0.33 0.23 0.23 0.20 0.20 

Exch. sodilll1 percentage • • • • • • 0.9 1.2 1.2 1.4 1.2 1.7 
Cation-exch. capacity (me /lOOg ) • • 29.4 28.2 20.0 16.4 16.5 11.7 
pH H20 • • • • • • • • • • • • • • • 8.0 8.0 8.3 8.3 8.3 8.3 

Available nutrients: 
N~ (ppm) •••• • • • • • • • • 5 8 5 10 5 5 
P2' 5 (lbs/acre) • • • • • • • • • 20 15 20 20 20 20 
K20 (lbs/acre) • • • • • • • • • 30 100 25 80 40 100 

ELectrical conductivity (rrrnhos/an) • 0.10 0.23 0.13 0.12 0.26 0.09 
Sat. extract sol. cations and anions (me/l): 

Ca+MJ· • • • • • • • • • • • • 3.2 5.6 3.2 3.2 4.8 1.6 
K • • • • • • • • • • • • • • • • 0.01 0.02 0.02 0.02 0.01 0.01 
Na • • • • • • • • • • • • • • • 0.3 0.8 0.7 0.4 1.1 0.7 
C~ • • • • • • • • • • • • • • • 0 0 0 0 0 0 
HCDJ • • • • • • • • • • • • • • 3.2 4.0 4.0 4.0 2.4 3.2 
504. • • • • • • • • • • • • • • 4.3 4.3 0.8 0.8 
Cl • • • • • • • • • • • • • • • 0.3 0.4 0.2 0.5 0.4 0.4 

Sodium-adsorption ratio • • • • • • 0.2 0.5 0.6 0.3 D.? 0.8 

a Analyses by the Chemistry and Soils Laboratory, Department of Agriculture, 
Damiens, Haiti. 



This ia a dati( colored soil that occurs on nearly level topogrephy. It 

ia well drained end has a low moisture-holding capacity because of its rela­

tively coarse texture. Gravel may be scattered throughout the profile. and 

it may be prominent in some horizons, as is described in the II822 horizon of 

profile H8. Some areas of Agar loam to gravelly loam have a thinner dati( 

A horizon and a more reddish brown (5YR 4/3) 8 horizon than is described for 

profile H8. Although Agar loam to grovelly loam is not as well suited for 

irrigation as several other soils in the area (Table 4.41-3). much of it is being 

irrigated because it is close to the canals. Most common crops in the area, 

except rice and sugar cane, are grown on these soils, but yields are not 

high (Table 4.41-4). 

~, Ducis sandy clay loam, occurs in one large Area north of Duds. 

This soi] developed in sediments which came primaril,' from basic, but not 

calcareous, metamorphic rocks of Cretaceous age. Therefore, this soil is 

usually not calcareou\3, except occasionally near the border. with other soil 

types which are calcareous. Duds soils have a darl< reddish brown (5YR 2.5/2) 

SBndy clay loam to clay loem A horizon. The 8 horizon is a reddish brown 

(5YR 4/3) gritty, heavy clay loam in the upper part and clay loam in the lower 

part. The C horizon is brown (?5YR 5/4) sandy loam. A few gravels and 

cobbles of reddish brown (5YR 4/4) metamorph:l.c rod<s and white (lOYR 8/1) 

limestone are sometimes scattered on the soil surface and in the profile. 

Ducis sons arB well drained and have a medium available moisture-ho1dina 

CflpElcity. They are medium in suitability for irrigation, and most of them 

are j.rriaated. Most common crops grown in the area, except rice and sugar 

cone, Are produced on Ducis soils, and yields are higher than on Agar loam to 

9 ravell I, l.ol'\m. 

~, 8ereud clay loam, occurs at altitudes of approximately 20 to 

35 meters in the southeast Bnd southwest corners of the Dubreuil Irrigation 

District. This is the area where aroundwater from the underlying aquifer 

emergAs to the surface in sprinas. This extra water has leached the carbonates 

from the upper 30 to 60 CIl1 (12 to 24 inches) of BerBud clay loam. A detailed 

de~cription and results of In '-'Ilratory analyses are given on the immediately 

follovlina facing pages for e reop re!;entative profile of 8eraud clay loam. 



Profile H?, 86mud clay loam 

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

Location 

Physiography 

Relief 

Precipitation 

Vegetation 

Drainage 

Topographic map of Haiti, scale 1:50,000, Camp Perrin sheet 
54?0-IV; 8.4 kilometers southwest of Les Cayes, then 4.25 
kilometers northwest on road toward Ducis to a small road 
jog p~stward, then northeast on field road 0.3 kilometer, 
then 27 meters northwest to the sampling site (which is 
?8 meters southwest and 8 moters northwest of the southea 
corner of pasture). 

Lower middle portion of Les Cayes plain. 

Nearly level, ~ D. 5 percent slope southeast. A1 tHude 
27 meters. 

Annual average 220 em (8? inches). 

Pasture grasses and a few small shrubs. 

Moderately well drained. 

Parent material Fan alluvium from Acul and Torbeck Rivers. 

Al 
0-33 em 
0-13 inches 

A3 
33-46 em 
13-18 inches 

B21 
.a~ em 
18-26 inohes 

6:22 
66-89 on 
26-35 inches 

B 
8~122 an 
35-48 inches 

~2-153 on 
L18-60 inches 

Diagnostic 
horizons 

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

Dan< brown (?5YA 3/2); heavy loam; moderate, fine to medium, 
sUbangular blod,y, with common, very dark brown (lOYA 2/2) 
organic coatings on peds; firm; very dark gray (lOYA 3/1) 
worm casts; weakly calcareous; many, fine roots; clear, 
smo~th boundary to horizon below. 

Dark grayish brown to grayish brown (lOYA 4/2-3/2); clay 
loam; moderate, medium, blod,y, with few, very dark brown 
(lOYA 2/2) organic and clay coatings on peds; firm; calcareous; 
common, fine roots; clear, smooth boundary to horizon below. 

Brown (?5YA 5/3); loam; weak, medium, blocky; friable; 
calcareous; common, fine roots; gradual, smooth boundary to 
horizon below. 

Brown (?5YA 5/4) with common, medium, lighter brown (?5YA 5/2) 
mottles; loam; weal<, medium to coarse, blocky; friable; 
calcareous; few, fine roots; clear, smooth boundary to 
horizon below. . 

Brown (?5YA 5/3) with common, medium, lighter brown (?5YA 5/2) 
mottles; fine sandy loami nearly massive; friable; calcareous; 
very few, fine roots. 

Mollie epipedon, O-L1S em (0-18 inches). 
Cambic h.Jrizon, 46-122 an (l8-lIS inches). 



Profile H7, 8eraud clay 1earna 

Classification: Tropic Hap1udo11, fine-loamy, mixed, isohyperthennic 

Horizon A1 A3 821 822 83 C1 

. Depth of horizon (em) 0-33 33-46 4&-66 66-89 89-122 122-153 

Particle-size distribution of '" 2 nrn ('10) : 
Sand 2.0- .05 mm • • • • • • • • 39 50 
Silt .05- .002 mm • • • • • • • 35 30 
Clay 4. .002 mm • • • • • • • 26 28 20 

Organic carbon (io) • • • • • • • • • 1.65 0.94 0.45 0.1? 0.09 
Calcium carbonate equiv. (io) • • • • 0 3 1? 46 46 

Exch. cations (me/lOOg soil): 
Ca • • • • • • • • • • • • • • • 32.0 24.0 28.0 16.0 16.0 
fig • • • • • • • • • • • • • • • 4.0 4.0 4.0 4.0 1.6 
K • • • • • • • • • • • • • • • • 0.16 0.1? 0.16 0.08 O.O? 
Na • • • • • • • • • • • • • • • 0.48 0.45 0.50 0.35 0.25 

Exch. sodiun percentage • • • • • • 1.1 1.2 1.4 
Catiorl-exch. capacity (me/lOOg) • • 42.3 40.0 1?6 
pH H2O. • • • • • • • • • • • • • • ?3 ?4 8.0 8.3 8.3 

Available nutrients: 
NDJ (ppm) ••• • • • • • • • • • 8 5 8 5 ? 
P205 (lbs/acre) • • • • • • • • • 20 15 30 15 25 
K20 (lbs/acre) • • • • • • • • • 35 80 30 80 30 

Electrical conductivity (nrnhos/cm) 0.15 0.25 0.25 0.50 0.11 
Sat. extract sol. cations and anions (me/l) : 

Ca+Wg. • • • • • • • • • • • • 4.8 3.2 6.4 9.6 4.0 
K • • • • • • • • • • • • • • • • 0.64 0.03 0.03 0.03 0.09 
Na • • • • • • • • • • • • • • • 1.1 1.0 0.4 0.4 0.3 
C03 • • • • • • • • • • • • • • • 0 0 0 0 0 
HCDJ • • • • • • • • • • • • • • 4.8 6.4 4.8 ?2 5.6 
6°4 • • • • • • • • • • • • • • • 1.? 1.? 0.8 4.4 0.8 
Cl • • • • • • • • • • • • • • • 0.6 0.4 0.3 0.4 0.2 

Sodium-adsorption ratio • • • • • • D.? 0.8 0.2 0.2 0.2 

a Analyses by the Chemistry and Soils Laboratory, Department of Agriculture, 
Darniens, Haiti. 

68 
23 

9 

0.08 
4? 

20.0 
2.4 
0.05 
0.18 

8.3 

10 
25 
30 

(\,15 

5.3 
0.03 
0.4 
0 
4.0 
3.4 
0.4 
0.2 



This is a dark colored, nearly lev~l eotl that developed in moderately 
II 

fin~ tRXtured Bfldim8l1ts OVAr nne sandy loom. It is ponnooble and moderately 

well drained (Table 4.41-2). The available moisture-holding capacity of 8~raud 

clay Joam is very high, and it is well suited for irrigation (TobIe 4.41-3). This 

is the most prodllCUV8 soU for general fElnn cmf's in I:he IAlbreuil Irrigation 

Dt~trict (Toble 4.41-4), and most of than, except rice, are grown on it. 

!2:..£" CerAs clay lonm, is the second most exte'!nsive soil in the Dubreuil 

Irrigation Dis I:r.t ct. It is a rlark colored, nearly level so11 that js similar 

to 88~~ud clay 100m eXCBrt. that Cayes soils are calcareous throughout the pro­

file, with snmlJ, white (lOYA 8/1) snElil shell fraammts on the surface, and the 

colors are often slightly more grayish. Cayes clay loam is slightly less pro­

ductivA than Bereud clay loam bAe-Buse the higher carbonate level in the fonner 

someUmes causes a slight ~.mbAlance of available plant nutrients. 

~, Boisrond clay, occurs at altitudes of approximately 20 to 35 meters 

in the southeast and southwest comers of the IAlbreuil Irr:i.gation District. This 

:I s the area where aroundwater from the underlying aquifer ElfIler!]es to the surface 

in sprlnas. This extra water has lr-Jached the carbonates from the upper 30 to 

(,0 C'JO (J.2 to 24 j.nches) of Aoisrond clay. A detailed description and results 

of Inborotory Analyses €Ire glvan on the immedint:ely following facin!] pages for 

fI renresentative profile of Ro:l.srond clay. A picture of this soil profile and 

of SU!]Ar canl arowing on :I. t ore shown in Figures 4.41-5 and 4.41-6, respectively. 

Boisroml cloy is a dan< colored, nearly level soil that developed in 

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

hAS fI h:l.gh avoilAblf3 moisture-holdina capacity. The Doisrond cloy profile that 

was flnalyzed CAn hold, in thA upper 15.1 em (60 inches), 33 em (13 inches) of 

moisture in a form that is available to plants. This soil is moderate to 

moderately slow :l.n fJermeab:tlity. It :1.5 well suited to irrigation (Table 4.41-3); 

some, but not all of it, is currently being irriaflted. Boisrond clay is 

adopted to a wide rongA of crops, and a wide variety are grown on this soil. 

n in highly product:l.ve under aood management (Table 4.41-4). Sugar cane is the 

fJredominBnt crop grown on irrigated areas. 

~, BlIr:I.n day, is the third most extensive soil in the ().jbreuil 

Irriaotion Districf:. It is B dan< colored, nearly level soil thut: is similar 

to BOlsrond clay except that Burin soils are celcareous throughuut the pro--­

file, with smoll, white (lOYA 8/1) snail shell fragments on the surface, and 
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Profile H6, Boisrond Clay 

-
Described by R. T. Odell and Gary Reuscho on February 5, 1978. 

Location 

Physiography 

Aelief 

Precipitation 

Vegetation 

Drainage 

Parent material 

1\1 
D-33 em 
D-13 inches 

1\3 
31-~ C'Jn 

13- 22 i"ches 

TIB, 
7)1,-69 em 
22-27 inches 

1II82 
69-'J7 em 
27..,'38 :tnches 

1II83 
77-J.35 C"Tl 

38-53 inches 

IIlel 
13;:: ... 153 em 
53-60 inches 

f)j,agnost:J.O 
horizons 

Topographic map of Haiti, scale 1:50,000, Camp Perrin sheet 
54?0-IV; 8.4 kilometers southwest of Les Cayes, then 4.25 
kilometers northwt:!st on road toward Oucis to a small road 
jog eastward, then northeast on field road 0.8 kilometer, 
t hen northwest 0.3 Idlameter to even with mango tree, then 
15 meters southwest to mango tree, then 3 me~ers farther 
southwest and 9 meters northwest to sampling site. 

Lower middle portion of Les Cayes plain. 

N~Erly level, ~0.5 percent slope southeast. I\ltitude 
26 met ers. 

Annual average 220 on (87 ~.nohes). 

Sugar cane. 

Imperfectly drcdned. Water table 147 em (58 inches) below 
surface on Feb~~ary 5, 1976. 

Fen alluvium from Acul and Torbeck Rivers. 

81ad~ (lOVA 2/1); olay; moderate, very fine, subangular 
blocky; firm; non-calcareous; many, medium roots; clear, 
smooth boundary to haM. zan below. 

Dcui~ brown (?5YA3/2)j clay; moderate, fine, subangular 
blod~y, with common, very da~( brown (lOYA 2/2) organio 
coa tings on peds ; firm; non-calcareousj many, medium and 
f:1.ne roots; abrupt, smooth boundary to horizon below. 

Dan( grayi sh brown to brown (lDVR-?5VA 4/2); olay with 
comfllon i gneous pebbles 2-5 mm; moderate, fine, blo~y, with 
common, very dar/( brown (lDYA 2/2) organio and clay coatings 
on peds; firm; weal(ly calcar~ous; common, fine roots; abrupt, 
wavy boundary to hoM.zon bB~. w. 

Brown (lDYR 4/3) with common, fine, faint grayish brown 
(lOYA 5/2) mot tles; light clay; moderate, medium, blod~y, 
wi th common, very darf~ brown (lOYA 2/2) organic and clay 
coatings on peds; firm; C'~lcareous; few, fine roots; gradual 
smoot h boundary to horizon below. 

Brown (IOVA 5/.3) with many, medium, faint, dark yellowish 
brown (lOYA 4/4) mottles; clay loam' weak, medium, blod~y, 
wit h few, very dali<: brown (lOYR 2/2) organic coatings on peds; 
slightl y firm; calcareous; olear, smooth boundary to horizon 
balow_ 

Greyish brown t o brown (lOVR 5/2-5/3) with few, medium, faint, 
da~~ yellowish brown (lOVA 4/4) mottles; loam; weak, medium, . 
blod~y to nearly massivB; friable: calcareous. 

Monic epipedon, 0-56 an (0-22 inches). 
Argillic horizon, E6-r:!7 em (22-.38 inches). 
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Clossi fication: I\quic Tropio ArgiudoU, fine, mixed, isohyperthennio 
"" Z eses 

Hor izon Al A3 1I81 II1B2 1II83 

Of'f) th of horizon (em) 0-.33 3:3-56 56-89 69-97 ~-135 135-153 

PEl cent of entire Rample > 2.0 mm • 
Parti cle-size db tribution of .c:=. 2 mm 

Vary coar se sand 2.0-1.0 mm • 
Coar s e 5 nd 1.0- .5 mm • 
rv:cdi u Tl sand .5- .25 mm • 
Fi ne !JOnd .25- .1 mm • 
Very fine sand .1- .05 mm • 
Tota l sand 2.0- • 05 mm • 
Total silt .05- .002 mm 
Total clay ~ .002 mm 

8ulf<: dens i tyb • • • • • • • • • • • 
~bi5tur8 : 1/3 atmos. rio) • • • • • 

15 a tmos . ('to) ••• • • 
Avail. moiat .-hold. capacityC ••• 
Ora n:tc carbon ("i~) • .- . • • • • • 
Calc:tum carbonate equiv. ('to ) • • • 

Exch. cationq (me /lOOg soil): 
Dl • • • • • • • ., • ., • • ., • • 
MJ • • • • • • • • • • • • • • • 
I( . . . . . . . . . . · . . . ., 
No. • ., • • • • • • • • • • • • • 

Ex ch. sod: !..'!l1 pnr cmtnge . • • • •• 
Cat:1on- (3)(ch. ca paoi ty (mc/lOOg) •• 
pH f-I20 • • • • • • • • • • • • • • 

I\voiJ.oble ntltrient s: 
N0:l (ppm) • • • • • • 
P2Cl5 (I bs /acre ) ••• 
1<20 (lb~/oore) •• 

· . . ., . · . ., . . · . . . . 
Electr: cal conduct ivit y (mmhos/onJ 
~ut . ex,r uct Dol. cations and ani ons 

C!::t + /JIg • • • • • • • • • • • • 
1< • • • • • • • • • • • • • • • 
Na .. • .. • • .. .. • • • 
CO~ • • • • • • • • • 
HC03 • • • • • • • • • 
S04 • • • • • • • 
Cl • . II .. • • • • • • 

Sod:t um-adsorpti on rat io • 

• • • • lit 

• • • • • 
• • • • • · .. .. .. .. · .. . . . 
.. . . .. . 

o 
('f.,) : 
0.3 
0.6 
1.1 
3.3 
5.0 

10'.3 
32.7 
57.0 

1.0 
50.3 
3J..8 
0.18 
2.48 
o 

42.50 
1.88 
0.27 
0.32 
0.7 

44.30 
6.6 

8 
25 
LID 

0.25 
(rn El /!) : 

6.4 
0.16 
0.6 
o 
2.0 
2.6 
0.2 
0.3 

0.1 

0.4 
0.8 
1.11 
3.0 
3.4 
9.0 

26.1 
64.9 

1.1 
54.1 
33.1 
0.23 
0.62 
o 

47.00 
1.$3 
0.40 
0.37 
0.8 

43.80 
7.1 

8 
20 
30 

0.34 

7.2 
0.10 
1.4 
o 
7.2 
1.3 
0.6 
0.7 

20.9 

9.3 
6.9 
4.6 
5.7 
.7 

31.2 
19.9 
48.9 

1.3 
41.8 
23.5 
0.19 
0.35 
3.0 

46.00 
1.13 
0.34 
0.32 
0.9 

35.51 
7.8 

8 
35 
80 

0.25 

10.4 
0.09 
1.1. 
o 
5.6 
0.1 
0.4 
0.5 

6.2 

1.8 
3.0 
5.3 

1l.8 
10.5 
32.4 
24.8 
112.8 

1.4 
38.8 
22.2 
0.22 
0.2'3 

19.0 

53.50 
1.25 
0.34 
0.39 
1.2 

31.51 
7.9 

10 
2J 
25 

0.12 

2.4 
0.01 
0.7 
o 
3.6 
3.4 
0.6 
0.6 

o 

6.3 
5.6 
4.0 

10.9 
11.8 
38.6 
32.2 
29.2 

1.5 
30.7 
15.6 
0.23 
0.16 

42.0 

50.00 
0.88 
0.24 
0.21 
0.9 

22.36 
8.0 

5 
20 
35 

O.J.~ 

6.4 
0.02 
0.3 
o 
6.4 
1.7 
0.8 
0.2 

0.1 

1.0 
2.5 
5.2 
9.3 

1B.7 
36.7 
39.4 
23.9 

1.6 
29.7 
13.6 
0.26 
0.08 

43.0 

47.50 
0.75 
0.21 
0.22 
1.1 

19.86 
8.0 

5 
2J 
35 

0.16 

3.2 
0.01 
0.7 
o 
4.0 
4.1 
0.5 
0.6 

a Analys es by • .1. M. Pari<er, Champe.ign , I1B.nois ; exoept for available nutrients, 
e1eotri O€ll conductivit y, and saturation extreot determinations, which were don~ 
by t he Chemistry and Soils Laboratory, Oepartment of Agriculture, Damirn9, Haiti. 

b Es ci mat ed values. 

o Oentimeters of available inoisturc-ho1ding capacity per centimeter of soil, 
adjus ted for t he amount of ;> 2.0 mm material. 
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the colo~s are of€en sligntly more graYisn. Burin clay is 'slignfly less 

produr:tive than Bo:!.s1"?nd olay becaus e the higher carbonate 'level in the former 

!lomet'lmos c'lUSCl~ a nlight i mbalanoe of available plant nut:r:1.enb3. 

No. ~, r,'''lr::;etn cl ('1Y, has !'l thick , dar1<: color8d 1\ hOMzon and a gray sub-............... ..... ~ 

soil . It occur5 in depress' .ons end is poorly drained. of 

mod'st si ze in t he 50Llt heast comer of the Dubreuil Irrlaat on Distriot, one 

in t ho southwest comer, end :=;ix ot her small, scattered area, . Mersan clay 

has a high ava:1.lebl e mo~.sture-holding r.-.apaci ty FInd is moderat 11y slow in pel'­

m['n -J.J.ity. This soil is wen suited to the production of rioe anti taro if 

rrope!' moisture con t rol, including :t.rrlgation as n8eded, i:=; prov:i.ded (Tabl e 4.41-2). 

Most: of the arr~a of Morsen ClEW in the soutl1east comer of th8 Dubreu:i.l IrrigEl-

l:i on Distriot is used for rice produr:rl~ion. Rioe and taro should be grown on 

morp. of t his so:i.J. type. Mer5an olay eEln be :l.m.gated easily because it is 

nt"arly level end occurs in J.O\'/ areas. Drainage is needed on Mersan clay fr.lr 

tho production of crops other than rice and taro. 
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5.0 CQi:STnU01'Imi Ai iD TiT{tUillILIT.\Ii'IOl1 

llopuil' \101'~ on ".,;ho mu.in o~la.l houde,"ltoo hns beon initiated , 

roph'.oina · broken bol to, atro.ightonin·~ hoisting StCl110 t cleaning 

(llid l'opuirine- tho slielos _ Tho OO:1crc:to-lnix O})Ox;,:t fal' l'opuir' 
" 

' -/al-'le on tho ol'odod pcotion on '~ho aace crost apron cm.u oluicCM~ 

ht\o not ooon rocoived . '.rho cpooiLLl oluicoC'nto fl(;lals, ro!)lo.oon;oll'ts 

:f:'or tho deJ,,;ol'iol·n;~Ou. U.l'l!.l H01'll ou't uni to on tho oluico($o:t'a have 

not 1)0011 l'ocoivou . Hemninine 1'lOr1: Hill bo sorapping C!nu. Imintinc 

of all tho t"ll.·~Qo . 

) . 2 !·l.nn C".'llnl , , 

'.lorl~ au '~ho mnin Ou.tlo.1 \'leo illi tir.tud A\~'UZ'~ 12 , 1916 ..ald COrtCiD'~O 

})l'inoi pclly of till'CO Homo. Fil'ot, is tho l'Olllovul of rock of 

vll.l'iouo 6i~Go , dobr io and uoJi Ulont from thG o ~'J1o..1 prOlXlI' . SOOOllllly , , . , 
'~ho cU'~'~il~6' l!l'ltl l:'omovul of 'tl'OOO, ' .... l'uuh i.'ml O'~hOI' voc:ot ~~'j;i vo L"l'ou~h 

IIhioh hc..s been nllo\.,od to beooille ootc.blinhot.!. alope tho ma.:;0l11'Y oMnl 

bCl,n)::o I oven iu '~hQ ol'nolcs Mtl. oponillisn of tho rnu,oonl"Y liniulI i toolf. 

'.i.'hiu io ODlIooiolly "';l'UO I·,horo '~ho mdu o,"'.\"1al Cl'OOO- Doc'timIO oll'O 

t:s:'o.por.oi d:.'.l . 'l'ho third i tar.t of.' Nork \.Uldol' \/03 io '~ho ronlw.llin{!, 

{l,nd ·ol.okolo!1i n{: of tho ~rodod OW1{.11 omuNuononts. k~tol1tion io 

11(l.:.·J.;ioul~.rly dil'octod to 'thODO ~'ona 11hol'O ol:' ocion is i.l. oontl'iuuJ,;in(S' 

:r"'.ot Ol' Md i"1hOl"O l'OO;;O end dobriD m;'iY :feul in",o tho r.taill oo.nv.l . 

1;0 \"101'1: hp.Q 'UOOll tlono l'opail'ill(~ tho Ifluin olUH'l r:J(1,oonry . 'l1hio I'rill 

bo dGlourod until i ~,,; io lloclli blo to 0011';;ro1 the flo\·, of Hn'~or fl'Or.t 
, , 
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';;ho oprins ooo·aon . It is plannod to ini·~ i(>.t(l ropuir work on 

tho maaonry lining \·:i thin tho llO:.ct Jmo or throo ~·/ool:a . 

" 
PrGlimina.ry OUI'veyc havo boon cOlllplo'tcu on o.OO\\t 4500 mc'tol'O of 

'~ho mt',in oi:u'H".l . DO';ailGd survey datu a.ml '~ho dOlliLt'Jl Hork hElD 

boon cortlplo'tod Oil tho naN mMOl1r'J mcin COllal lJO '~\'lCOll 3·~a.·t ion 

o + 600 oml 1 + 01; in tho eprine .u'Cl.... COllstl'uotioll lTol'l-:: q%1 

tho nOH main oal1~ fJoction \'ID..O o·tl!':l'"~od on 'So ptOJUUll l ' 29, 197G , Colltl 

(llll)l'o:dlllu.·~oly 400 !'lC~"Ol'O of ll(nI oLuml is to Uo i llstnllod. 

'fho only \-101'l: flt;'\l'tod ·~o dv.:to on t he It ... ·i;orn.l c I io tho ol earing 

l.!Jut outting of '~l'O'3~ .... lld bl'lWh to ~1l0\'1 ue '~nilod OUl'Voyo. to 

'be nmrlc . Clo:.ll'i nc; {s d Ol'10 all l'I. 2 . 5 f.lctor uicl:l;h, '~hCJ l o[;'al \"lid'~h 

of ·tho ocm-J. a:H'l. l ato1'a.J. rigM.s - of- ilOY. n is nocco:n:.ry 'to olanx' 

~~ho l ,,;tcralo p.l'l.d c Ull ru.s bofor!) lJUl"voy Ol'OHO oan prooeod 1Ii.·~h 

pro:fi.lil1':: ~'Jld t ;;.1cin(~ ol~ocs-boot1onc . 

'Pho only (Io·~ ;£..Uod li.~·torul DIU'VOY \'/01'1-: '~hn~~ hno UOOI\ COllll"l'lfJtctl 

lr.: np:"'rmd rni';~oJ.:r 1500 1r.t;)tO:l':;S of l :':~Cl'vl 5.9 - 2 . 0 Mtl. 1200 nlGi;Ol'rJ 

or pl'il1oipr.l l u:iH:ll'i.'.l 5.9. llo·~t'.i led r.:urvoyo .lill bo 1'0Q\U:l'Ctl (\.11 

Ol '~tOl~ ·~o clcd t.;n 1!.l1(1. :plt,J"t i'or ,::L'u.do control otrno·t'..u;ooo f turnou-co 

nl1d i.II~r.om:'::r o"Jl ~\l linin:jD. 

'1'ho l'o,ulc th:. '.t. :1UVO boen 1m11 ~ 0:.. .. l 'op~dl'O(t ·to unt o :'l:o,.'l) thoco 

roqui:,.'ocl b'I.I procont OOllotl'Uotion l'..llU :.:'Oh lJ.Uili'tn:c ion opol'r.t iono . 

, 
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4\!Jproxiradoly 6 .1 J:I:\ of mnin Cf, . .Ht.l l'o~l:J luwo ooon l)uilt 0:"" l'cpni2'mt . 

t.:ubh of '1;:10 l'nr.d \·lO:l'l..: i'tLt3 pOrfOl'!foOd in oonjullctiou' Hi'~h clo!"J.·inr~ 
OJld bruoh eu'ttin:.; oporo.tibno alon~ -tho illnin ormu . 110,1,(\ \Iork NUD 

boe'w ... at tho divorsion dl'.1n .. .net lu1.D o:c~omlod uOI'n\ to '~ho ol'itiao 

on -tho M01"idion hiC1n·ft"IY .. n io 1'11'J.lnod '~o b\lilcl 001.10 I'OUUO 

pcu'n.llolillC '~ho p:r..inoipC'.l l C':~Ol'~',lr,J ouch mJ 5.9 \-lhon V]Lll .:uJ llOOU.Olt .. . ' 

nock , L'l'C\.vol Ul\d Gnad nro colleotod ,:lolle tho L'Jl.cul nivor in 

noloo.tad nl'C(l!J. Sao Pl.-.to 2 . 2- 1. JUl rlOTl": 10 po r formod by nand l abor, 

inoludina tho I1I\shinC' of DC'lul l'.J'lU (,'I'c,vol . 'rho l.mJ.;cri .. J.o al"O 

'tl' n."l.D!Iortod to tho o:onctruotion pite or citao for otoclc- pilillC 

in tho l'ro joc'~ ' s Oilic1o 3 cu. yd dwrjp tl'uok . 

To d.:~-to it 1mo heon pocnibla -to lIloot noo(\a (lm\ clOlnn.\)cla oufficiontly 

iu ,-,.uVtl.'1CO of- ~on::r~:,uoi;iol~ ,-rol'k . HOHOVOl' , 1>10.119 hnvo boon for:,ml n.tod 

to ElIWl oy IJrivute tl'uo);:()rc should, a,.~ ,di tionol li\otol'inls 00 required 

-~o m'~il1tto.i;l1 t ho oonstruotioi.l on oohGdule . 

Immffioiont £',lIlO\U\t of \'Iork hv£ boou nooolllplinhou to do.to in tho 

'1;:xio\\G oc~,t[\goriol3 to projoo·t 0. l'oli i.\hlo timo ol1tilnt\'t o . l"tolu.:.hHito.Holl 

\ ,'0:1.'l: on '~ho pl.'ojeot ""'.0 cJ .. ~:.rtod .3 l/'l. mOll.tho n!.::o . I n t ho i nHill 

:; '~"'_~~)(l of tho 0110ro.Uoil
f 

()onnidOi.~:'.1Jlo IJmO\Ult of tili .. J 1m.') ooon 01
IOn

-, 

ill (ll.'Cl'xd.:dne t ho '.lOrkol 'D I l'l .. '.nllinr.; ~,ho or.or .ticdln {lnd -troininG 

P'Il'flotlllo1. 'LIllo rJol'Vicoo of ·'ho DfllUmn o\U'voy Cl'O'lf ha.ve boon 

:wl'.i l t.'.l)lo loon th':--.n t ho 50i~ C'",J,ido ~inoo onJ .. n.blillhou. for projao
J 

.. 

O!)Ql'l',t iol1a I cl'ot'/~inc: on nLlui tiolU.'.l do lOiYitlC f'o.otor. 
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·J.'llb ~;or): cO: I!llc".i\l.A. co f'",X' all t ho ·n/ll'ra.~ (IllU ilPl)\ll"~onC'.no\")o i\:'.c 

been lil ,l i~ou ·~O :;,~·~o :.'o.)=ll'~ . 'llho :;chOthtlo Oll l'Or.lnillinC Hork 

\lill der-cnd 011 i\o~r r.ml. wholl tho cve oiu1 mnteri~.lo (..l·O rocoivod. 

o':'ld mt-:.do li.vld13blo on thC:t OOllB'j;l'U.oJ"iol'l r:lHca . I'~ i o u,u"tioiputcd 

that upon LU"l;'ivv.l of thotlo ~'o quil'od In •. r~o:..~in1o tilu :,·or.u~ii)int.: \/01'1: 
" 

C~\n -"0 coml)lo'~od ',:ithin n month to six Hoeko . 

5 . 6 - 5.2 I·:c.in C.:JlC.l 

Clot:.ril'le tlml oleaninc Ol101'{\tions o·j;urtou Ol'l. tho lUC'.in ccuHll , 

Au,eusJ" 12 . 1976 . ConDtl'ua~ioll of tho nOH coo·aon of t lLo r.\cin 

cnrml u~.a i nitit.tod,on SoptomhOl: 29, 1976 . ::ork iu concolltr v.tod 

i ;~ liTho SOlU'CO" or ~prill{fC uren. APP1'oxir.Kyi;cly 400 motol'C of nOI-' 

ounnl itl ba i ne cOll':r~ruotod . A1)owt 140 r,lo'tlU'O of J~ho nOH a01iU1 

havo lJOon compl eted. Tho \lorI; in com011h .. d, cempli c'~tod lJY Ho.tol' 

f1o~t:J from "he I.ll'l'i n: 0 L': ld t ho {:lot t lmt t\ byPl'.AO io l'O((uil'oc1 ~, o 

contillua 'i; ila Otl1)ply of il'l'ica.tion: \ll'.tel' '~a J~ilo pl'ejoot P •. Otl durinG 

'i;he conntl:Hcrtien ;:ml:'iod. ~10 .. ·1: io 11l'O£:l~oooina in on orl1ol'1y Inl"JUlOr 

u.nd i~c io o(l~li i nlt>:~ou. ~li hL~t it \lill J~ulco <..I.bout fOl-u' (4) monthc to 

comlll ot o tilo conu'~:ruotion \lorl: all '~ho 1l0~'1 muconry ooot ioll of tho 

ucin mUlCo.l. 

I t io CJohmntou. ·t h .. :~ i t Hill "tr.:!~o fivo (5) to nix (6) 1.1011t11O to1; :1.1 

'~ i r,lO to lfl p~\il' '~ho r.w.oonry lini nG on ·tho mnin annal . It io tUxUoi­

p,':tml J .. hnt th io \10l')': ~Ji ll nooo. to 1JO fJ!Jl'aud out oval' a yaru.' 'i;o 0. 

yom' :.ald u hali . 1J.1ho ropair ',101'k ohoul d be OOlnl)l otod in conjlUlot i on 

Hi til othor \:ork on t, 0 oanal lind l~~tol'o.J.'B C\.IJ tho \lol'k Pl'Of:l'oooac from 
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iu'oa to Lt.l'OIl . This ui11 rnrko conctruotion oquipmont o.nd mntoriul 

rop.dily c.va.ilnule for tho repai r \'Iork in all ol'u'orly murmor . 

~ . 6 - 5. 3 L:;.tor~tls 

ito conotruotion hl'.S beon Gturtctl on tl lO l u:to:r.·..u.o , thol'oforo no 

fi&'\U'oo for m\?,kil1t: a '~ imQ ostimuto on thifJ pt'.l't of tho rohr.:.'lJtli tat ion 
.' H01'k 011 tho Pl'ojoct arc c.v,·dlf~blo. 

Dooian '(Iork eJ'ld plonnina for l atol'al 5.9 - 2. 8 on Hhioh Ow'Voyc 

lw.vo boQn oompleted , waD initi(~tod on Uovomoor 5 , 1976, but h"\D 

not r,ro[,ToDucd to iinv.l. otan:otl. 51101'tl\£.,'O of lJJUlNDR CO\Ultor})nl't 

help in doaiL'1l I:'nd caloulation::. huo uoon oentral to thio dol<'Y 

in f'inol doo i !?1 ' 

5. 6 - 5.4 Sorvice ROaUG 

Since l,lOct of- ·.~ho road \'lork h~"'El 0001\ o.cOOr.lllliohed in conjunction 

\.Ii'tli, aloAl'inC', cleo.niui~ and bruop. cuttina orJOru.J~io)Jc nlolle tho 

mD.in c~.nr.l: , it io difficult to l'..Trivo ~t un estimat o of 'tirr,Q 

l'oquirod to CJonotruc't 1;110 OOl...JiCO l.'Oc.uo . Until r,IOl'O HOl.'le is complotou. 

on tho latoral oanals I '.,;ho ao'~ucl lluml;oal.' of ld lornotoro of ~ol'vico 

;;,~ml ~OOOI3C roa6.o oon aot be (Jct i mu.tad . 

It ia o,lltioi!)u,1..od t he.t 1'000 OOUO'~l<OUO'aOl1 oml rope.ir "lark \/ill be 

u. OOlJ til1uill(: P1'OCOC::I ill con junc'tion uith or>lt.;l L1J\d 1".J~Ol'~·1 ',fOl'): 

l~hl \fill o~,,:~ o lld t /. l:r'OU~(j j{)\l'~ '~ho liO:L'iOU. t llL'L \lol' k i l) i ll i.t~.'O { ;s.'(wn all 

'~ho cyo '~O: I\ . 

g i u C: GtiJ.l<~'~od tilt'.t it tt·koo OHO ~l'O'" of 10 mon (llltl a. lordor 

npl/l'oxirnn'toly .3 to 4 tlD\{D to build ondion :l'olluir 1 km of corvica 

1'000. 
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5.6 - 5~.5 l.:atcrinl S·took PiloG 

Stook- ;pilhlR' of oateri alo Hill bo ll. continuine t>.otivity thl'Ouehout 

tho' corwtl'uction pori ad of tho l'ohdlil i tntion .,ork on tho' Dul)l'oui1 

Ir:I.'i/J&tioli Projoct . 

5.'( )\01.1.1 Tiivor Cn<'.-"'l.no l I lrtPl'ovornonto 

'1'110 pl'ir.w,l'Y' :P\U',P0co of tho divoI'cion {h'Jll io ,to divOl't u",:t01' il1'~o 

tho 1:1.:.in OCllul . In ardor to do thio LUIIl r,lV.l~o it function 111'ol1orl y, 

it io nocooo,:u'y to maint£l.in nn , ollon olw.lUlol to tho hocdC'D.too GHd 

c1uicouu,y. 

III ooo[.o1'utio)l \n th 1JJ'.nUu~~ oQuntol'lw.l't::l LUlll 1)01'00111\01 c.:mooictod 

lIi '~h tho rohn.bilit[ ... ~iou of '!;ho lluh).'Ollil Il'riea.Hoh l'l'o joot , Do 

pll111 lH~tI been doveloped for channo l impl'OvOioont Hork (I.bova '~ho 

divorsion (lau . 

I t io Pl'opoGCIl -;llllt the oht'.lu101 ;}O rJ tl'LU($ltonod Hllova 'tho lmrr1.' .. ' 1'0 

l'ul' a tli:T~ ;:'~ l oo of about 500 ~~o ·(~O ),10t01'O . 'l'ho nOl"! of '~I!o CI Il.'.tUllll 

lIill '~hOll DO il"l dil'oc't liue lIHh ·~lto ol\(ioo\f{:Y. 'l'hie \'1ill f~l,r;ilB ~.'~o 

~llO rJli.l.iciH{:;' Ol)ox':':i:iOllEl J~o p:::.ns tho h,<}:,vy codimont l o~vl thl'O\tC;h 

·~~10 uluicm TL\Y i n ordor 'G O ;p::r.'ovor:.t i '~ from baine: c.!.1J!lor.:iJ~od in i'l'Oll'~ 

of tho ho,~(, :o.too o::r.· o;')J.'l'ioo. into tho II'lcUn conal . Conoi(lol' :~illo 

DJ,IO\Ult of or ooivo noHon 10 ovillOll"t im:r,o{Untoly ,·.bOVD ·the divol'DiOll 

on ~ho l'i .:ll.· ~ '.J~'.Ik . Durine tho roooat hiah uo.tor pol'iod , it uppourod 

ot.vious tho. t shoulu c..-yy ho ;:wy flood at tho I'ivo::r.' ocour , Il. llumOO).' of 

1\"'1000 .:ll<l f'1.!l' •• 1 :uuul ooulc~ '.,ell h~ cJ\\opt n.'rI· .. Y. !tn (I.dditionu.l lI.I'u1 

dO'~ ol'r.linint; 1';to>,or io 'tho elldonc\) .·ed \liu~\II:.ll of tho d;'JR Hhioh oonlJ. 

1.;0 ci!'oUli!yonJ,od , diut royine 'tho ulJofulnooo of tho dur.\ Lln.d by poot:J1ne 
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t ho ',tutor cup:ply J,'oquirod to oporat e, t ho })ubrouil IJ,'l"i~tl:tion Systom. 

I'~ iu proposed ~hn"t t.1C.I,tori .... l .... :U'.~~ is dozed ou't i ll ~ .. ho cilult.l.ol 

i npl'ovomon'(' opor kt ion be depooi t od t!.3cimJ'~ t ho ri l;a'~ Ot'J"Jc und lli!.Uo 

to :('01'10 lOll l)rotecti Va jettioo . 

II,ipl'ovomcnt Hark it> ,to otllJ.'t M noon clB DaWion r:Jo.l:oc t~ rl1ru"c t Ql'-Jl,:;mcJ:r 

n.vnil c\blo to ~ .. ilo proj~ot. Timo l'oquired iu ootim:l'\;or.l "~o \;0 1\l)J'lJ,'o~d­

mu:i;~ly ono U10h',h, ·to ~Ji:< \"toolw . 



6.1 E.C.L Estir:~'.:~co 

I-com - Rubriq:ue Dollaru 

B~·C'ra.r;'J /'.: j.nnurtemmceo - Bxcru{se do 

Derivation 

Ropair 0&"00 Cru::;t - ReparCl.tion Croto "Ogeo" 

S1uico GCl.to - Pu~tuio do Chasea 

~1ain Cunz.l HoooGato - V~ll103 d t Alimontation 

Canal P-J.'inoipal 

train Can,:>.l - Canal P:dnci pal 

Cloaning Rock, Sediment & VOL;otation from 

oonw - Elav~m-:ll1t dcc Roch!;;:~1 dOD Sodiments 

1,000 

400 

400 

ot do 1a V6g6~.;a~liion duns 10 cal'ial 1,200 

Ropair I.r",,::JOnry - RoparaUon de la r.fauonnorio 1,000 

t.ilo!llporary ~')2.:':;;:; - D.$rivu.tion ?roviaoi~o du 

CClllCl.l Principal. 1,000 

I.!a::onry Linine - Conotruotion RovGtomont on 

Ma;.:m'lnorio 

3 Turnouto - 3 ouvragos do Prisa d'Euu 

1 t~oirll - 1 D6vorscirs pour 10 PortauCI'Q 

Proportional des Eaux 

1 Foot n~idge - 1 paosaeo po'~ pi6tons at 

Wlimaux 

6,000 

300 

6,000 

500 

1,800 

16,000 



Latex'ala - Canau:c Secondairen 

Install 3 l·!o"tal Gates - Conatruotion de 

3 Vannas !.!<StalliqU0 

Install 14 iloiru - Construotion do 14 

D6vorsoira 

Inotal1 5 Dropo - Construction do 5 ohutes 

Install 4 Turnouts - Construotion dos 4 

Ouvraaes do ?riue d'Eau 

Install 16.3k •. 1 I>!ll:3onry Lining - Construc­

tion de 16.3km do canaux avoc Rov6to-

mont en Ma9on."lOria 

6 , 000 m3 :i.le.:Jonry - 6,000 m do 

300 

2,100 

500 

400 

l.ra.s:onnorio 126,000 

1,690 m3 Excavation - 1,690 m de 

Foui11e 3,500 

18,460 m3 Compacted Embankment -

18,460 m3 do Romb1ai Com,acte pour los 

Be,rees do Cana.ux 24,000 

Farm 'furnouts ~d Conorato St~~cturas -

Prioes do Db·~ribution d 'oau et 

Ouvra..,croo d'Art 

Drains J.O Krnll. - Can;l:.n:; do Draina,r;;e 10 kms. 

25,000 m3 excavation - 25,000 m3 Foui11es 

3 o1'oDoinea - 3 Ponoeaux 

5,000 

10,000 

1,500 

161,800 

11,500 



Office, Depot, Garage, Shon, L~~2_~E~ 

Davia pour Bureau, Gro'll{~O, Dopot, Terrain, Eta. 15,100 

Roado - Routes 1.500 

othor Costs (lO~!') - Autre Depcnseo (10%) 20,800 

Supervioion B:nd M.:ninistrution (la/b) -

Supervision ot Juiministration (10,!;) 20,800 

Contingencies (20%) - Imprevus (20%) 41,700 

6.2 Actual Costs and/or Corrected Estimates 

Barrage and Appurtenances 

Material: 

1. Epoxy And noain 

2. Cemont, Sand and Gravel for 

Repair of Apron 

3. Ca.to Seals 

4. Headgatos 

Labor: 

1 HaGon and 4 Helpers @ 3.00 + 5.20 -
/ 

~8.20 

700 

280 

200 

200 

4 I·lonthe .. 17 wooka x 4 da,ya por \'loelc = 

68 

68 d~o x $8.20 por d~ 560 

15,100 

1,500 

20,800 

20,800 

41,100 

291,000 



Main Canal 

Length: 

° + 000 to 
4 + 515 Boval Bridge 

9 + 115 To Boraud Road 

10 + 165 To End 0 Lat. 10.1 & 10.9 

Repair !.!a.::onry Linine; 

~~aterial: Comont for mort.'lI' 1:2 ra:!;e 

2 ~es por 50 motors 

Time: 50 meters per d~, both sides 

of ca.nal 

1 moaon ~ 1 helper D $4.30/d~ 

1°1..165 m '" 233 dll\Ys 
50m 

233 d~s x ~4.30 Q 

Matorial : 

1,000 

233 dayo x 2 bags por d~ ... 466 sacks 

466 x S 3.50 ... 1,630 

72 m3 x 5.00 Sand & Gravel 

screened 360 

Install Dridgo at Spring Area 500 

Install Turnouts 300 

Install Division Sirs. (proportional 

vIeiro) 5,000 



Lat. 2.32 3600 m 150 L/S 
2.32'- 0.19 1800 150 L/S 
2.32 - 0.19 - 1.19 650 6050 m 

La.t. 2.93 2350 150 L/S 
2.93 - 02 1600 3950 m 

La.t. 5.34 1790 1790 m 150 L/S 

Lat. 5.9 .!F50 57.5.0 In 

(4120+1630) 1000 L/S 

Lat. 5.9 - 0.8 1920 150 L/S 
5.9 - 1.8 3350 200 L/S 

5.9 - 2.8 2150 150 L/S 

5.9 - 4.1 11£13 9163_1}! 200 L/'J 

14,913 m 

Lat. 7·09L 1900 150 L/S 
7.09R 2100 200 L/S 

7.09 - 0.65 1,,{00 5700 m 150 L/S 

Lat. 9.16 ~289 3289 m 500 L/S 

Lat. 9.3 1350 150 L/S 
9.3 - 0.1 750 
9~3 - 0.3 700 2800 m 

Lat. 10.09 1900 300 L/S 
10.10 26~0 :1.2.20 m 300 L/S 

43 1042 m 

- 211:20 

37,292 m 



Laterals 

1. Nasonry Canal Lining 

16.3 km or 16,300 ~ot~rs planned. This amount of 

masonry lining in needed to rehabilitate tho syotem 

proporly. 

16,300 m x 0.92 m3 per lineal meter m 14,996 m3 of 

m~on:cy lini;{).g 

14,996 m3 x $35/m3 ~ $524,860 

(141996 m3 x S21/m3 = ~404,892) 
~524,860 

2. l]Jccav.: .. -~ion - Canals, Laterals, and for I,!aoonry Linint; 

Basad on crODO soction~ t~on and calculated for 

construction purposco on L~t. 5.9 - 2.8, the aVQra&~ 

amount of dirt to be moved is 0.51 m3 per lineal 

motor of lat~ral. 

Thero are 16,300 m of ldorals Jlihat "Till be maoonry 

lined and only excavation io neodod at tho rato of 

3 m3 per 1 man per 1 da.;y. 

16,'300 :.c 0.51 m3 "" 9291 m3 

929l-:m3 &; 3091 ",and~o x $1.30/da(! $ 4,026 
3 mJ 

Tho romair.ing 26,/42 ri~\;r~(Jrs of latorala \,lill remain 

as ouxJlih chunr.els and ~lill requiro oompaotod earth 

emb.:ll'l1wcnt at th'l ra.to of 

2 m3 per 1 man per 1 d~. 



SOIL PROFILE - DUBREUIL 



26,742 ~ 0.57 m3 
Q 15,243 m3 

],5,2t1l..:=a 7621 tiiUl-dnya :.c $1.30 1::1 

2 m) 

3. Grado Control StZ'Uo~uro:; (Drop::;, Chutos, etc.) 

Based on da~a from Lat. 5.9 - 2.8 

97 D.rop:; G $75 
85 '~nout::; ~"1d c::"uck::: 0 ~85 

4. C&lllo.l uoa.ci. C:"'oGlJinco S~l:'Uotureo 

Pudestric:.n (.lIld Ar.iLl<ll 

65 oa () 345 

5. D~aino - 12 km of ~u:d'.:l.c{) drains to diopODO 

of ru."l-off fl'om ::;i;orL';O nnd eXCODD 

irrig~tion wator 

ExC<1va'~ion : 

3 m3 rJOr 1 man po:c 1 day 

2 m3 POl" linoa1 Hator of drain di toh 

12,000 m :.c 2 m3 
a 24,000 m3 

7,275 
7,225 

2,925 

24,000 L1
3 -: 3 f:j3 '" eooo rnand<l3E1 

6000 r.i.:l."1dc.yiJ X ~1 .. ,30 0;; 10,400 
Drain c:,,'o:':;iJi:1Co for animols Wld 

podcc'l;:.."'ia."l.~ 

35 oa G Z55 2,27;' 

546,311 

12,675 



Servico Roads 

1 orew 3 to 3.5 4 dEo\Ys to repair or oonstruct 1 km 

of road. 

Main Canal: 

Labor: 1 crew ~ $16.00 

6.5 km left to be oomp1eted 

6.5 kID x 3.5 d~s a 22.75 d~s 
22.75 dQYD ~ $16.00 
:Materia1 : 

• 
3.5 char60s (Loads) per km. 

3.5 x 6.5 kID a 22.75 loads 

22.75 x $10 
Laterals: 

Labor: 1 crew @ $16.00 

~t. 5.9 • 5,000 8.0km x 3.5 d~s • 28 d~s 

227·50 

Lat. 9.16 a 1.6 km 28 d~D x $16 • 448 
~1i8C .... 1.4 km 

8.0 km 

)~terial: Rock and Gravol 

7 10ad8 X 8.0 len • 56 loads 

56 1000IiiJ x $10 

(810 per load or oharge (3m3). 
1 Dump truok h .. ulg 9 loads per da.;y or 27 m3). 



.&IA~ River Channel Improvement 

Dozer l'lork: DARNDR 

5 to 6 weeks (25 to 30 d~s) 
30 days x rate (8.00) per hour x 8 hrs/da:sr 1,920 

Community Center 10,000 

Supervililion and Administration DARNDR 

Continsenoieiii 20% 116,311 

$ 699,546,50 

Note: Items purohased: ~n FLO/C and teohnioal oODlilultant requiremento 

are oxoluded. 
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f 7 0 0 1.1 -"' ''ITO'' I'"~ .,. • . G' , ., .• , ' -"" . ., . II 
• ~. ! J . !.l • • _'.' • .::...~~~.~ .. :~: .. ~~!.-!:. 

" 

OYtJl'~~ll (li:rC C'~i on of t ho p:'~OCOt l'~ opo:..'nt i ol1 of "!;i\u Dl.lurouil 

il'l'i,; i. .tion. o:ro·~cr,l io t ho l'cnpolloioility of \~,.tc:" Hm;'~ol' 

Smi '~h ,\:.\ol1io, lLOOJ.l of t i lO Il':ri t;ai; ioll Sox-vica bnootl in Au.x 

0':3'0:; . ',n lilo ; E, :~or H!.\otOl' hlonio livo:: ill.:~ho r,l'ojcC\; u.J.'C:~ , 

'; lLIJ 1mll: 01.' hie: HIIKl iu Dj~ Ol'''~ all u~I ,1i.liD·tl'(,·:~ivo \lorl: L:t t ho 

A\,;·: G('.j'o~] ofi'iGu 4 Silica t:l(J :.r~ . .:. .• .; oi' rO;H'.~ lilit·.tion (~ctivitioo 

(hUG,.td 12 , l:)'(G) , ~/a·tor Hashr Auo''l.ic (Ar1r.i{~~lO,l to '~ lIc p:,,·ojcc~.; 

2~.; oI ti le -ai,:O) I helD 1.lo0!1 olml.ti.i:l~ i\!)proy.ir;'\:.;~ol:! ·~Ju.\"~ OJ10Wlt 

of J~il"o on J, lHl Pl·ojOC·~ . Lm:l:in:; ·~l·"''1 ol>ork.tion of hie 0\1,1 , 

h ~r. "ffllC'aVC:1o nc ie: I L\\oc'~io!l :'\'J19 alBco ho !.i\\O" UOllcud for 

l1;Jlli li ty all ~.v: .il:.>.bl~ vohicloo ~:itioil nro involvoil in '~ho nctunl 

.Ii ~~ol\ :U,ior (S:rimio) :lil11:'.1,1 Clnndo Hith hie l'!jtlitr~ C'Jlt ill'ltOitlo 
" 

SJ~ . t:oui::J ,hLn '~ jlo l'OO IH'l; !nibili'~y 91' inOlu'in,,~ offioiant uno of 

'~ j!O nyc'i;ol,l' I'n u cOO:. .... 1.i .. l :-1:. i nf) ito 1,1,Utl'~allnlloo . Bo'~ h livu ilL '~ } u~ 

Pl'ojoo'~ lU·Ot\ . SYi\llio Claudo '~l':,'.VoIIJ tho tU'O.:'. 'I.'y iJioyolo i.'.ml on 

ilo).'(Jo iMol~ ; ho,/ovo :.> :lio lJ.fluio'li ('J\t S't . Louio lr.ol~u o:ny ail.o({Un'~o 

'I:O (~ .O of t :" IJIO.Ol't l .hon . In l·litl.iJ~ ion , DrI.1 'l'onuur Solruol liumo., 

~Ihu liv.:lU ut J .. : 10 Ui'lll oi tc" llfm i r;1.c 5ytldio CluUll0 in main hocd{;:'l.to 

:'.:!U oluiciu!.: Ol>o~·a.'tiontJ . 

LlivloiOll of l'OOpO,IOibllity ho.::: '1.1.)01\ orrt.ilLblioh DO '~hl'\t Syndio 

01:'.m10 ir; 'l'oopollciblo f or OP:ll'C'.UO:'\ of 1.ho llN:\ ('Jul :;.11 of.'l\C'.lo 

l :rina j,ol"".;h of tho :OO l'o,uLl l'o t.d . liia 1:.t.C/i (J ~ .. ".TI'l: St . Louin 10 

rU~l1onoilJlo fo:.' OllOl'ctioll of t\ll ot'.nt'la lyil1C' botHoon ~ho ~Ol·llt:.d 

1'01.1.1 nml tho lloio Lanrl1'Y roc.d J~ o tho South . 

http:t~o1~i(,.Lo
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Tho Codo llUl't:.lo (llA':Unm) oZJ'~I ~bliohoo l'iahto lUlU l'oopo)1~i'lIili'titJS 

of \ft',tol' w;or:; in t ho px'ojoct al'on. (llh,,) ~latol' J.1t1.O'tor i u LlO 01'111 

~uld ~ho cynliics i n pr.l" t ic41 .. 'r :":':'0 r oupol1o i hl c :.:'01' i noUl.'inc; '~hd 

orc1,~tion "r tilo sJ'otcm confol'::lc to l'O(I'til'Cr,ionto OWU i llOll. i n 

t ho Golla . Hot/ovel' i· .. iu ,~:pp:.:.l'ont tlw.t no o:roteli:.~tic v,PPl:oach 

ic w0ine '~u,koll '~o iWlUl.'O nl'lpliCi~'i;; iorl of C(jdc roqui:r.'orr,olltEl. 

" 
'l'ho oyn,dico al'e l'ocIlOnoii)10 1'01' rot.: .. tin:: \1!'.~~ C: 1' OH n pro- ochodulocl 

banio by uivo:l.'tihi: ~m'i;ol' 1).'0101 ono uccomlc.l'Y coowl to tho o>~ho:r . 

I J~ clooo hot aPI>onr '~ha't th~ro hn.."l beon Olly nyotomntio ~,:~to:;,p'~ 

to Oh:Nrvo tho o.uovo cohodulo uncl offoct uniform dir.:tr ibution 

of' H; ,tor '~ o ·~ :..:c pl~'inl: \mtcl' U1JCru . ,\.tllllHtotlly I '~hOl'O io littlo 

cOl:~%'ol CNOl~ '~1.o l.uol1".;ity of ',lntor Hhi~l i ~ d.ivo l"~OU fl'OU "~ho 
d ",ia onl1t'.l ill'~o ,J1Y ir,n.l~iculn,l' ~ocondC'.ry canDl boonuco of '!;;he dot(n·iol'n'~eu. 

co .. t.li'~iou of lJ,ivOl.·~ion !(ntoo . .\leo corib'oUod dipt:L'11)u:'.;ion 01' 

\f~\tol' 10 l.lt'llo impolJOl "010 duo to .I~ ho v~1.),'i o\ln i auU0IlUt-;.'to int,c:,'uJI'uin!!, 

CO OOilti.:Il"J, OL'J'lcio . 'j,":\O~O uoviCCJo l'r,Hue fro:,) h\l,'.~o iJoulclo!'o '~O 

):'urr~Oll O\\·~ ,0"00 1 ::: ·too . 

(hlec '~ho \:r.'i;Ol ' in t.l:'.vo ~:··'od ilri;o any P!l.l··~ ioulur uooondnry atoml, 

f u:.,'tilO r ll:i.ll; .. l'i hution i:; t\PP:Ll.'ontly uJ'loupol'Vi Gotl . 1... .... 01: of tU\Y 

I;,acnu (dio"x'i"o\r~ ion or notorinc boxeD) ·to OOll.J~ :. 'ol '~:10 qUl.'.ntHy 

\;1' U:~tOl' c1ivOl" ~o(l ;"1,'0111 a noconclru';r Oi.',mu to u. If.\'~orC'~ mo.koc 

oon';ro110 tl1,I:\, :d , l./ll-:: ioli il,lllofmi .:1 ('1 . ..n a ~'O D'IU I loiOLl '~ of thoc:u 

1'.l'C loor/ .. od i 1 '~ho Ul l'>Ci' (1(01'1:1101'» ) J~ifO ·,1111' \0 of ti.LO nynton. 

501,:0 \I:.l;~O l' iu b ot l'i h\\1Iol1 by 10:.1! ; .. t.;o '~h l'OUllh 01'r.01:0 in l,lN30lll.'Y 

ooo;~iOHU of J~j lo OIIJIN.U . ti':L;'Or.1 ObUOl'Vl.\tio)'lu 'thun , i t 10 obviOUD 

http:vuahol-.io
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that; cliotri hu'tion of a,:~;tol' fl'Ot.1 t:\O cooondc.:r.'y Oll,,110.1s into 

.".n ~ l'ooult , 1,l{'.I1:r l3ecoudC'~·'ys in tho lO~10r aecition of '~hn }I~'ojoot 

Uol"'CQ. C;lOIt ovidonco of no .... huvine hr.d ~lC:~Ol' fo r 5 _ 10 youra . 

An a raoul t of C Ont1~~I'uo"!;ioll uC'~ i vHioo olU'l'ontly Ulldcl'i,',LY on 

~:.. lIo ,,\o.in cC'Jll\l , i'~ io nocouoru'y ;;0 '~Ul:'ll of£ tho \li.:..tOl' from 

01300 ill:':l ·~o I COO hou:'s 5 dt\yo l-X::L" licok. On Hookondo , Hato!' !'lolla 

cOlltih'..toU!Jly fl'on InCO hl'O Frith\}' to 0600 hrs I:OlldOiY lnol:Jlin/.i o 

'l'llie uitunHon Hill oxic~ .. until DJCOI,lllOl' 10, 19,(6 \!hou \TV,tOl' 11ill 

Uo t·.lloHod ~~O flo" cO%l'~irl\\ounly oxcopt fel' ll. nhol:"'~ (~llPI'o:.;:ilil,,'Y~;Ly 

Oh" \tool.) in'~cru!'t~ioH noo.r t he ami of' J.:uIUlU:"'Jo COI .• pl :.liu';;o fI'Oill 

H._tOl' \.um:.-o hnvo boon minim<:J. . . GnG CO;nlllcijlt 10:1: .. lOu by '~ho 

o\·mc!'u of llU o:.1Gou~~lul oil i"i!o'~ory \tIJ.O l'ocolvClIl ~~o '~ho Otttiol.:'.cJ.;ion 

of bO'~h '~hc X. lopeo'vor I;ilO l'IWJ CO).t ~'o ilwoctirsL'."ta tho c01.1ploin"l; 

,·.ad -:'ho Oi/llOl't} of '~ho pl Cll"t . 
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llOido fl.·Oill tho pl'eoont rcn~bili tC.tioll r.o·~ivi·~ ioc Hhioh consint 

of l'oMovinrr uo:"riD , rool~o , Md bruch fro,", tll0 hlnill OOlH'J. [·ml 

cooo:',dl:'J.'icc l it io o1)viouo tho.i tho:;,.~o hUll boon Ii 1;1;10 i tl the I-illY 

of Ol\SMi:1Cd e.:c'i:;c:np'to to mo.illJ~"iH i.'1ld ropair tho Dubl'oui l 

I rl'i {!ution Syo'tom. t:D.ini;OhfIlICO lUlU ropnir .. \/hioh hilU baol1 dono 

h.,~'] uaon (\cco!.ll)liohod :1Y i ntlividu."l i'~:.)Ol·[J WIU L'.!! 000:loiol1<.\1 

church sponool'cd co~.:"':Ii.Ul it:r ::;or'lio" d.C·aon . '1'ho nO;~\lro of 'thai;!) 

offol' to (In.okin.:: axpol'lonco,\ toohllicul Lrui dnnca) h,'.C : .. ccul·~ctl 

il. cor,~po\uldil! '': clo·~cl'iol'.~tion f:',cto::'o ~\.O(locidod. ·.·.'i til 'i:;ho oyrr~cl!l . 

Fol' o::: '..:,lj,lo, ::.rui -;;l· ~'.:r;r l:;~tcmjrl1;; by il :ui vicl.u~d f :'.rmol'll t o uoopon 

tho c tl.lIcin !H\Va ;t.·o::n}Hou i n o;-:ccp::Jivo o1'ooio11 of o!.u'·~h c tmnl o . 

r~lhocrJ uatiollv h:wo i llCrOl'.ood l)t'oulomc of l'oho.hi li't l\t ion C'J1l\ tho 

cOhdiJdol) of' CUH,U C l'oLlul~inc fl'OI:! olloh !).otionu Hi ll !;ltl.tol'icJ.ly 

i ncl'o c.tlO coote of l'OC~ol'a:aOl1 . 

of :JOOOlluc::r.,y cQn~lc imliOt\to 'L1U:t li'i; '~lo t\ttUf.lpt hL,n (;oon II'r ' d o 

1Jy '~ho o;'{l£llioo '~o orv:uli~o ~1(:tO:C' UClJrll i nJlio fUllu~iont'.l Ito;::']: 

f.,':."Ollln j J~v e1'l'o c't nO COCIH'.l"'y It:rln·~ ollt.aco .:!Jld I'op:.irrJ - oonplotl ',lith 

~l ,i:J i 0 ·~).o f aot '~l l:'\1. l'o(!Jil'oll fu.t" • .-1~ t IIlD;~Ol'i ,\l C'Jld '~oolJJ, for nuoh 

l,l.,ill'~ O .. : . .noo c_ul :':'O!,:.il'C ju.vo no'~ 100n I.vtd. l nhlo Hithill '~ho Pl'O:iC C~1t 

Pol' OC' •• 

L,.o:: of ,(1r;.lt'..'1a J~ 1,1o~~\'ll'in.J bo:ms (diIY~:l'i buUon 01 t\U'uo) hw 

~'o oul't cHl in iJldinOl'iminu.l11; r.oJliiotld ll'IJ Hato ).' UOIJl'O nuch no 
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~ho huildin~; of Cl'l'.do 'oarl'iol"1 1',01'0::10 '~ho Cldlcis to divCJ;'1 tho 

1Ic.~or i n-',o t.hai:r iiOl~Un .... c . '{theca l)l·l'.oti~l)o he.vo, of 001\l"00 , 

l'onul~.:Ul il . (~'IF"'ivi;tt: ',m·:.Ql' 1'1'01.1 l'a..'IT.lO l'D ,,:~ lOl'sor <.Jlcvntionn . 

I!l .itd.IJI1VJICO of ·"i.o d .. ZI , ,·.o:....'i..: .... ::cr: ;;,_,d ol~l:i.cm1t'\/ h:.vo ~loon l.on 

O: :i ll·~~U i·~ . !AU"il.;": tho c\.U'ror.t ::ulli '.hili tnt i o:l offol't I hO f'..l.~:!;~·too 

:H~'10 i,con . 'op r'.irod b\\t luwc )\ot :iOOi. : ::l eI"'.pod. Clhl p{',ilr~oll . ito 
.' 

.-:am.)! -;; iH.a ,Joen 1,I...uO ·~oropo.ir urodcd zoc'~iol\o of tho U:"!.Ir: 0: i11-

o:..'M ',:': .~.~l Oo:rcmrl ;"'Oll:..:i.:t' . L\l ... l~iOt ~·~:i.oJ\ of lir".:in..: .:ovicm; fo).' 

'~ I;CPO r .... :t.cu jt. :J ',,~O l l .. on-c;du·~ . .;~.~ . : 't .. ny of tho [;~t."to cOH'~l'ol 

l.nc ,"," . d w,IO 11:.VO "'IJOIi .1'OJ,lovct ia~J,ilmtine l uck of' ::::lIrto)ud:io ,mr,IJ :..'­

Vi Oi.111 of II~ .~ •. :'- tlic1.:'i1.II .. tion . 

r:,'ob~. ; )l~' '~ho " Ol ;'~ ;.;o1'10uu proilluin fLOi:l:; 'l;horm iJJlO lfiU I'.V~0i11 .. L 't,,,) 

1 1 :,L :~ .. ia '';:~O ' r;;I;;'~0I1 ill r;ood oOl .. tlHio;Cl (onco i'~ io ~.'o j u ''' )ilho:~nll) 

i :1 li'/(w~?G:: 1.',: , ,(1,,0 .. ,0 ),/'; ,.S l 'oL',tcll '~OOe.:::O:IU: :J,·',f o:..l~;h c 111n 

IJul .~. ,oil' ' 1, , ~O :!: ': l:J • 

• ~ I ) .~ ' eticn of !)ic:; \:)'ai'~ ; <. . li:.ll lu ~.;oo (;10011 ·~o '~: ' Ij c' IV 'I ,IV :"', ':1 

h.' vll :'''' :.; \.h, IJ.~ iii co f; i(lCJ:.'~,i11o ol.'ouifJlt . Suoh o:r:'I)O:~t).1 .,ill .rlcu r:r::H:.Lo 

" O'~ h. 'm ',j,)/J)'. l'c l ~\lL'otl . ' Aleo , ! <lJ'j U .IOl1'~ li',,':r.tol::: ol'o(;:1ia (1 ~,Ol'O ) 

, o '~ .~ , ~ ,') .. 1 i .. ~o co,u:i, ' 6: 'l til>u (hu-in, ' lI::oviollo .. 'Q, / .. I;>l' '~i 0;1 ,·;"~O: ,'l' ~rJ. 

:"I.il.'o.l'o J. o .~\l 110 'I. ,:; l'M,ulJ~ull i. . OD cillo'l',;.',110 (lo:J'~ ly Cl, ll,U GO '~O 



I ' 

" 
, :,:~o::.· tliO ·~ l· i"r..U·aOi . ccltotl\l.lc ~; I,,~j; ~~ ~1O I.':J~ .. ;-.i)lioho\l by '~ hJ !iot,.l-'.t of 

.lJh-o o~ o ::'fJ o~ ~ : c Duh:.'oui! Il'l'i"':: "'~ iCln J>io'C;:.·:i.u·~ ;;itil ·~r.H.:llilicl,.l 

... ,r.mio·~(lJ\Cu ~·rovi tictl i.;/ DlU"uam. I P1i101 ,O l\~", ~'~ion , 11d n,.ilr~oni ~lcrJ 

of '; ho~o oolLmlul oc: ( ill Ol'dal' ·~o ilJ :JU1'O oCll.'.«1 tli:r~l'i ""'U~doll o~:' ltI.tOl ') 
" 

in ';; ,0 ':"c:o !lo!l~ i ,ili'~J of '~hc t;:tnui olJ undor tho ~l'!l()l'Vidoli of ~\o !l') 

l'o:.:io.h: of CI.I ,U' ..:o~\C:; . Policy choulu ;j() UI:;-1.n',)liohotl l)~ t:w 1;0: ,);u 

o~' ~i:'ec .. o:.'c ' OOf,CO::il illf: uluico\l':,Y OJ'lt"j,·I:~i or. . finch 11oliu,Y toholtllt 

i . lrllU'O ·~h~'/.; c1\l ioi"l. oJ)c l' ,:~ iM[; I. ~ 'O ·~iI.;rla ·~o 1:00p '~ho c!uicow\y 

:,~",o o of :l.'ooko ,11d dobl:'irJ o -h1J:' iIlG :li r.h HutCll' , hO I :ol-e~;~c: .'mt 0111i oo'./(\y 

';I.t u ndjuctlilonto nhould '1,)0 CJllol'un i~otl ~.n oZ'uor ~o 1.I.uatdn t\ 

1.~OU.I'tU'O.i nOll of \ft. .. tor i .Y~ O t ho M'.in CtU'uol oll(l t.~·t '~;10 rHll;'\I~ ·~ill.o 

twoi~ I. 'uuihl up of dODl:'ip t'lld l 'O O}: in tl.o ol uico\llW_ 

'~II~O :""l)():."'d~l ~ : ·~o tho lloro.ra of .vb'oo~ol'n of X'Olmir l'o •• u i:[,OI . .OlIi; o 

·~o ·~ .. o i,'Jfll: .. \·~c:J i Dli.\i c lJ\ ,".J .. :n or dt!Zll P .. ·ol:or ill 1;ho :""):J!lolwi bili~~y 

of ~io ho Synuio dlll DU.1 ~Ont 0).' • • ,olf\UI X' p06"Vol1t ivo Illuintolli:l1cn 

.:; \u,: 11 ~.~ l..') .. onci.l~ ~I.o :,Ot .. li.!'U/~O ~,;1II1 ol uiooll""y hoiotLl'; (..!'Q l\l',o io 

r lno '~ho tlil'O c t ;" oopoI1 oi 'oility of 'lilt!) cymlic. Hocular Inollthl y 

http:Div'ocborsa.ua
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be ;Jotion J~O\u'l:I 0-./ ... cou:.li -;'too "1l1.ointcd by J~ho r-onrd of il:i.l'ootOl'!J 

chould Jo l"Jo-:: n:,lbhou in orlo1' !o r.;r. . ,l'~aill '~ho «i vOl'oion do.r.\ 00l,ll110x 

in i t o l'Oc'~o:::'!Hl cOllditio . ', 

',rilo o:r:111ic u:lOultl 1.100 j'Oj)o:,"~ J~o J.;i\o j;OlU"U. of j)i:t·OC·~ Ol '.J L' JIY c~h! ')I:~ 

ill '~ho COH1'UC of '\..,, \C ~'iv(J:' ~l,bcVQ till) dh,m uid oh pooo u r. J,hrou'~ of 

crodillG 'i.!!.t.1 :r:r:'o'~ootivo tloot '. /tJli.:: H0.11 ctlotion of tho 1\:Ull \-,hioh could 

:'cGul '~ ill oO~'iouc t: :>J:lt'.: .'iI to 't l l(: "1.[11 (Illd i nvolvo cOfJi.:ly l'OY:Ul'U 

(I.e II,l11 • n occlto:,iic 101:)1; ·~o i't o,l ';:10 1' r.; dOP1'ivou. of 1/I '.1. or WI a .L'ocuJ:~ 

ai' ouoh dtJ ... ·:.c . 

" 1 . lol t'~ j lly hr:pco\: i on t :"' ip uill ~I I .::~:O to t ho .i.' !ll 1,y t ho pl'Ouidollt 

of '~ho hl'i!.'~.tiol1 1ii c '~:!'ic'~ t.II". i'~c cOndH.ioll \fill 1.10 :ropol'~"ocl '~ o 

tho 1,O .. l·d ... ~ oe c1: ::c{:nl=4' I.louth .. ; . 

H uol\vuulo of \l~ .to :.· l.cliv ... r i oa n;l\ml ,.! Jo m;1; r.bliohod iiY '~ilo l lo /'lxl 

of Dhoatol'iJ (lii'; il ·~ (Jcilnicf.\l r.:U!): .. o~·~:; of l.l!:u.; ::nn) f or cr.-.oh ccoOnUi,~l"J 

":; ~ I , l' '~\u 'j l- oU'~ off ·~ . IO I.K,ill o~u l : Sohl'luttl,.'u llov\J l ollau r: houlti. 

j) ('Jh\)~'j L ·~o ' . 'l'O , . .~() ... 0 il'l'i ,: .. ~ .. u.... ~ . • cl '~; ;:0 i nto c.:onoitlol" ! :bion J~ho l'ol juh'oll 

111'OO!' 1001.t i o' l OJ.' :.;~!·t.. ct1.u·o . j:l\ill'~Om!llOO illfJl1ootioll l'llU IllUin-Lo •• 

" • C:'.' •• m.'vicl": l'ondorod by '~ho oyndio \/ill uloo bo poutod ".10 '~hi:'J 

loo,IUo.l . '.i.':IO 1a\,) I:l:i. ~ o,,'t of i ho lool~l w;:doul"uro group OJ.' ·~;10 

hl'.'u :I:~r.i. !. o.: i~l ',:lI i on . :10 ~~,U':j-O\lt O'~ l'UO'~lU'O lioc 11111 1'0 : • .'o rJl1onni blCJ 

1'01' l: ·Ol )Ol~~i:I ..: ·~ho tlol.t:H i oa 01" '~ .. ;J 0 •• 111 , '~\ll:'n-o' ' u·t~·uo" wo ~.ml 
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A f.o~!n-..u·etl diotl'ibution of lfntol' (t.!.O~~Ol'''lii.'lod by a:..~or:. ~~O be irril?;£I;tcd 

~\lld OO~'.::lon«.l r,")quil'obO}r~s) ~'Ti1l i)(3 m~lltaillcd aU '" l'oOllcxly 

ochcd1.'.lod ba.sis for l .:'·:~m.':.'.lo off oGcomlnl'Y calido -;;0 be devo101~cd 

'by "he iloy.r.:l of' Dh'(3 c'~Ol'a Hi th tochl':iol:U t~.."Jr.;i"r~tU'lco i:l:J ])/I,.Ulm!~ . 

Sohotluleu. doli vcri.::a of t1 ..... ·~,n· lIi11 lJ0 pO!:l'~rJd (;(fJ t!.i:) Cl'i ~.orl fo!' 

130U.Olld~! l·Y i;ll:L·n-oi.r~o . Tile pI'ooiucl\~~ of 'the,. "~:~'l'i m:H\u'u,J, gl'V\).p in 

tho h~\iJi',atio ;'l i n ~'/hich the I n'~ol'al tUl'"Il- OUJ
" lioG ,<ill U.Pl>OillJ~ t'. , 

non.r- t.y \1:,;~or USO:!' to imroX.:o i;jli:":~ tho ochcclulo in ob:':l.::rvod . l1'ho 

{~'O\lp I.:ombcr l·ospor.d~lo Hill illO);lOC~ tho oondition of '~hc :Jtrudul'c 

:!Jhl J10 ;"'OCl101Wiblc for udjuot iue' do livol'ioc of \{u.tCl' il.Cco:':'(~inf.' '~o 

sch<'ld\~lc . Hp. ;:';ill ruport hi::; i!.c'~ivit i co , p:..'obl clo:l , end. ob:l0rvi~tiom; 

·to '~he l1l'e:Ji;:1oa'~ of ,';);0 .:-.~'ic\lltul'd croup of uhich ho i~ ~\ I'i1€rt1bor. 

i~' cyndio Hill he 1'0~!\liX'ed to 2:00p ),IOZtCU. \J.~cr <leliv~I'Y !lcllCdulos 

cill'l'on'~ <.'JHi chock on <U ld l,?POlot cO?ldi tion of '~m.'J\-out Btrl.lc·~Ul'CO 

J~o '~ho . l303.l'd .of llirocto::'o . Ho '!.li11 alGe l'oper';; {Uly viob:tionc of 

po(;tcd GC:lctlulcs to ';;ilo TIo,~d a'~ :co~,-ulL'.1'ly rJcheilulod n:oo·;;ill!r.J. 

Lt'.in';;om'.."J.co of main cOJml, Docolldn.:r.',y l o:~ol'L~C lUlU ft:.l'I,) Ct~lC.lS ~',Hd 

:.~iail'~o of \ ; i.~ \'Ii H 1e 1':'''OViU0d ; .~rJ t!. co!r.rnun i J .. y corvicc "uy tho 

u::'l'ic;,tl'tm.'v.l C;l'OUp '~ h:L'OUC'jl ~;ho!)o h,~'()itut ion ouoh clUlL".l G puzs . 

illlie; cO;ru' .... ;,uli·~y corvice activi~ .. y n il1 be coordil\::,:~od by J~ho prc:.: i dont 

of '~ilO 1.>'l'OU~ COi'lcc:t.'Hod nl.1ll Hill i,e "'\OOOI,1pli ~hc<l on ~\ l·O{i\U r.t,:r.'ly 

ochodulod .l~~·~o . Tho pro3idcnt of Ot~oh aroup Hi ll :t.'OP01-t Guch 

oom:. IW'Ii·~y 301"vico <::.ot ivit i oo ~"nd !>I'oblCr.l3 or!Cotur~ol'l,)d to the Do:U'll 

t ho Donrd . HC1);:..il'S or r,I~~l"~Ol'll.'llCO l'1hich Of'..n J'IO'~ "00 offGc'~Q;d "oy 

oxpol,·t i oo,Ii1;l'tOl'i nls I nlllt o,[Uipllloni fO\1lul nt tho oi '~o lU'G ",,0 he 

arx't!ll{$.::ld for by '~ho Dom.-u of DirGotol'C t [0'."1(1 roportoll ~"o DAl1JmT:: . 

-, 
+ 
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A l)/Jll ::m rO!ll'Ocollt,:o;aVO c.lonG 'Iti'~h .~ conu.lii .. ~o .:l.~})ointctl by -tha 

))o(~.l·d of .tlil·oc'i;ol'O chould i)']slJOC'~ "tho Ol1til'o Elys~~m quarterly, ., 
~Hl :':'Ol~Ol"~ Ha eondi tiono a.,''lU pToblcll1C ·~o '~ho Eoo..l:'d . ';lIhe Boo.rd 

. ill :r.'c~)Qnr::ib~o for '~nldllt: OJ\y nccoOUlU'Y COl'I'octivo :!ction 
ijM'lodhr~cly • 

Ih-':"MOX'O Hot l'OCOivi!lC lI~tGr \'lnOrJO furlnc :.':.:Yo loo;~.:~ed nlolle 'clIO 

n1<!itl c:~!lcl at olov .... ~iollO hi::3101' ~~}1i.!1I. '~ho fh'z'~ lutt)x'a l should 

bo OYlco\U';:I.:;'ed ·~o pC'!:L'form ma.il1J~cn:u1cc all '~hc c r~.n,~ ui!:oc ')j10t:i. ''lilJ. l.WO 

-::O ne 'i.U.:.i;Cl' fOl' ,~omctr~ic ~~ld livc~;·tock :ru:.. ... ponr)z . !!hr;::,'c thi::: 

ia .IO·~ i'n.·.nc,:ulo: i -t io 'i;hQ l 'CO!IOll:Ji lJili ty of '~J!c Dou.l'll of llh'oc'~o!'G 
1.0 :m.>1cc :::1.\i ia.111(: rJ>l 'v,nG,Ojllion'to i'al' roeul':.r liw.ir!"~Cmnl!cG of '~h~';1; 
:locticn . Sl11.lics :,/:Pl keQ!) :;HH thor:) ~/~ all '~i:'10::; : ~ cOI!l!ll otc 

Ct'.!'l'ont ccil.ouulo of, hI-laC :-ul{l C!\..;~,1;itio:; ot: ualivcl'ioo 0:1;' .... 11 

.. 
l::,,,cl~ cymi.ic (.LJi"Ccil. ni!.l.ol') 'i,rill . 

110 l'0si.)on~i blo fm,~ ~'l)prm~i!il(;:;G ly 

COV01'OU li:,.:i,ly cnC\J.ril1~ '~h."/.; '~hc oondi ,\;io1\ of itll Cl!llr>.lo c,m1. 

uo!ivo l"ios of \:(!:~O:C' .:' ...... (,1 llltUll'~o.illOll 110 x'oquh'cd . 

A 'tl·~~iHi;.:; norainm' ·~o 00 hohl fJ horU;:r {'i'tor '~11o fil'iJt of t l lr: YOt'.l' 

"ill i lwolvc 0..1.1 :~:rOUlJ lo .... dol,rl :,lJui o:;:tld icr.:: . Pl.·oMen;. , ill ::':02t.tU011:l 

rul.::tuli '~O il':ri.:;; \J~io.l Ni'b 1)0 ui~JOuorJou, ~.;o 11X'o'li.10 inol'OntJod 

officicliOir eli(i oool·Milc.~'~ 5,on 0-;: t.ll {JOllCJl',iltlll . 001'1."1;1'01 of li', .. .:)(;"~ocJ: 
to lJl'OV(nl'~ -;:UI"~ho:r U':M,~~"C '~o '~llC Cy~i;CIII Hill ho hO:'.V~ly el,lpllt~:i !::ccl • 

.Jovol0r;!\\JnJ~ O"i.~ (,ffoctivo C011'1;1'01 1ll01.:m:tOCl t'J1tl a In:w'\lo to G::ecn'\;o 

thor,\ al~O a !)l'ir.:c :.'cr.:r ()lI:::ii-)ilHy or' t ho 110c.rU vi" .Dil'OC'~ Ol'O . 

.. 



To date the formation of agrioultural groups has been accomp-

<:;11:~0r,K'.·~ic<.lly TilOi,11iCl':"; of ·~:1O J .... tol'ouil I:..':ci~;cdiiol1 JJistricJ,j c.nd <J':co 

" 
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u.s. Governmont ropresentatives that teohnioal finanoial and 

finanoial aud material support would be required during the 

formation staees of tho District and well into its later 

operations until such time that onough oxperiellco has been 

gained to enable it to fwlction on its atm. Such a staff 

was appointed by DARNDR on June 28, 1916. 

8.2 Selection of Administrative Staff 

Since rehabilitation involving enginoering and organizational 

acti vi tieD were to be oarried out simultaneously, DAlli'IDR 

officials (Damieno) assigned 11 Haitian profoasionals and 

technicians to. tho Dubreuil Rehabili taUon Projeot (aeo 

Planohe 8.2-1). Those assigned are presently gainin~ exporienco 

in rehabilitation activities \ .. hich they will be in a position 

to pass on to tho Irrigation District Eoard of Directors once 

it is established. So in effeot, the Irrigation Distriot should 

begin to phase in on t~cing over administrative responsibilities 

of the actual. rehabilitation work as '1'1011 as manllg"'emont of 

completed Dections of the system by }'1ajy 15, 1916. Correspondingly 

DARNDR personnel assigned to the project will begin. to phaDO out 

of p~oject activities. With the Gxperience gained at Dubreuil v 

those poople will be available for.asumption of greater responsibility 

on similar rehabilitation projects. 



PLANCHE 8.2-1 

DEPART~Z1"T OF AGRICULTURE, NATURAL :RESOURCES AND 

RURAL DEVELOPz.n:i;1~T 

CAYES AGRICULTURAL D1sTRICT 

Port-au-Prince 28 June, 1976 

CIRCULAR LETTER 

In order to start the vlork for the Du.brouil rehabilitation projeot 

and after disoussion ldth the G~mora.l Direotor, the Dirootor of 

the Division of NatUl'a.l Resources and the .AID Officials, the 

offioers whose names are listed balovl a.ra assigned temporary , 

full-time. or part-time to said projact vlhile the General Direotor 

will make definite assignrr.ents. These measures are effective 

with publioation of said circular letter: 

NAHES 

Agr. J.1a.x lol:ondesir 

Iv!r. l'lilliam TiLlIIler 

J,~. Lupercio Gregoire 

DUTIES 

In oharge, of 

the District 

Administrator 

EDAPS 

NE11 PERCENTAGE --
DUTIES OF ASSrGlIT-1IDf'r 

Supervisor 50% 
of the program 

Administrator 50% 

\~a.rehouse-keeper \~arehouae-keeper 5ot~ 

WFP 



Mr. Yovane I-Iazile P~-Clerk South Pay-Clerk 5~ 
Zone 

Typist Typist to be 

assignod 50% 
Z,leohani0 r.lechanio to 

be assigned 50% 

Mr. Smith Adonis lI'rigll:tio~'l Controller 

ContI'oller 25% 

lh'. iiilliwn Claude Syndio Syndio 100% 

Mr. Jean Monet Lafrancha Driver 100% 

}Ir. Fritz Regis Agricul tural A(sri oul t ural 

:Eh..'"tensionist Extensionist 50% 
Mr. Nerva Cassion MotivatoI' Motivator 50% 

1,Ir. Joseph Mentor Ae'rioul tural Ertentionist 

Erlentionist 50% 

rr.r. Guilla.ume ~osaphat Topog".£'apiler Topographer 50)~ 

Agr. CharHe Joan .Agronomy Ag.!'onorrry 100% 

lng-. Jose Ba.rthelemy Rural Rural 

Engineering Engineering 50% 

lng. Philippe Lamour Rural Rural 

Engineering Engineering 100% 

lng. Raoul Pierre-Louis Rural 

Engineering 10(}fo 

lng. Hughos Bien-Aime 100% 

Alex Louis Tanis 
Coordinator South Zone 



ORGANIGRAMME 

PROJET DE DUBREUIL 

DIRECT ION 

GENIE iADMINISTRATIO ~ [ ANIMATION 
RURALE 

CONTROLE 
. 

MATERIELS I LEVE CONSTRUCTION 
TO?OG;tAPHIQU - I I I l 

PROGRAMME I IRRIGATION 
ALIMENJAIRE 

DEPOT AGRONOMIE EXTENSIO" 
-



8 . 3 FUlldin,.. of Ouol'atin(~ }Jnti 1:Z 

Projoet rohu.bili tation OP01'UtiO)iO s'tt'.l't o(l ui th f unding orieinat i nl; 

from .~ S20,OOO li:::iJU:O/Hlli't i (;,"l'l.ult 011 AU£,'1u:d; 12, 1976'. A GUIJ[;oquont 

deposit of l1'itl0 I lIo.iH t"l:l Govo:.mmollt con'~l'ibutiol1 of tlOO ,OOO 

ono.hlou Ilcce!ol'u'tion of tho projoe't uctivitioc. )]o'i,:ll. of thOI:lO 

fUlltl :J LU'O kl)l)t in tho Dubrouil Ho}u '.1Jili'~l\'l;ioll AOeO\Ult {~,t '~ho 

iI(\tioaal lliutlc of tho r\Ol)ublio of Hoi t i (l3l rrut ) 10c1:'.:1;0[1 l;I,t Au:( C~OO. 

At '~he O\U'l:'Oll't l'.J.tO of opondill:': thGGO fundo \li;1.1 ua o:r.hs.untod by 

late April 1977. 

Onco t he l'oh<~l)ili t .. ·Uon of ,tllo !lhyoic~u fCU·tUl'Or: of tho irrir,'ut ion 

cYOtO!.l :l'~ 1:<;)Oll eOM!' lctod t ·tho Il'l'ie.J.tion l>iEltl~iot ~'rill 'bo 

.l'OOPOllfli 010 fnr i'lr'ovitlint: allllulll OllOl"a~ii ion eJul r.l(dn1:onUl'tCo eostn 

(aoo Planobe 8.3-1). r,l'O build up '~ho l'OCIUll'OU op~l"'t\tin~ f umIr: , 

" .Ll i:::r~riot D IIrl'i '::lrtioll l)ubl'onil't (coo Planche 8.3-2 ). Ou All{;:UJ'G 11, 

1976 , i t iI~:'J Pl'Ol)OflGd to u. f,'l'onp of L',:,r,."ioul tUl'ul l ~ntlol'B th;~t tZl'OUp 

mOI,lool'O \';ol'l:il'lt: 011 '~ho l'olm'vili'~n'~ion of .Dubl·O\ul u11oonto one ~1tw 10 

!lr,y oneil Hoal: ·~o '~ho j)i:1·~l'io·~ C'.C OO\Ult Irt lli lUlI . 'Ithia u;:.c a,:;-.rcod u:lOn 

1':.111 oineo ,,'1\t;:~'Unt 12, 19'(6, J~hiD Jl1·" c.:Hc.:e ht,.o 'bo~n OU:10 .. "VOU. . ·~l ::ml tilll~ 

ill r.:. Oi C.~1 iiicnni; ':-'ceuJ(.ult:/dOH of OpOl';'.tina o!\pi·~;,J. . '1'11000 funu cnn 

/lot 1)0 uoed Ull'til tho DiG·tric·~ :):',IOOi,100 Co l eenl ol1tity. 
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PLANCI!Il 8.3-1 

Onol'l.l:~ i onc: 
. -- -

• 
i 

i, 

(HU01'iquo) 

.!:'~~ 

Stni'f' (po:mo: .. mol) 

1 Syndic (Chiof) 

1 jJ .. un Il1cndcI' ({Ju:.~~cJ.i Gn au narl'n:~ ) 

2 Symlic (Ancini: iJ,lI trJ) 

1 !Zc..:. C\\'~i '10 S::)orottu""'Y 

ilivo:.'oion ll,un roul ltc''.ilgil:~o 

l k.t orinl n (y,:e:t6riuwc) 

L:.~)ol· (Lni n d 1 oeuvre) 

I:nin C~Ulnl and Sooondt!l'iAfl 

LAbor 

11!F 00 II I \J.!.9.~\.\:L 5.I.!P.pli ~g .. , (P,i.YRFP), 
O:tfj.c:) 

other 

GOO 

240 

'{20 

1200 

200 

100 

240 

300 

1000 

.J..9Q 
~700 

GotU'llos 

3000 

1200 

3Goo 
coco 

1000 

500 

1200 

1500 

5000 

fiCO --
l e500 

lIo::ovor , U io :"GCOe11iso u. thut OHa .lui>" thin COHl'CO of i Il OOII\O fOl' tho 

Ui.:r::l'ioi: :'1ill 00 .. .00 . 'l10 o!Jtu.11liuh 1\ co!'r~iaui)l{$ [Jourco of 1\'11110 t o CO'lOl' 

CJlrJl,! .. aow.l ( .;o td 1.1{1.ii .. ~Ollt:.ICO ootl'Lo , i~~ h:o i.oOh 11l'o110nocl ·~:u :~ ~~h~ 1}iCJtrio'~ 

ho :".uthm .. i :.:<ml to ' )Q.ililili.o.h JIiI'X l,'lri;o:J , oolloo'i; '~C1J~on n:lU I.'llmillirJ tcr thofJO 
- :.;.:- ::::-;":'-';';;';:"';;"':'===7=7:=-'-•. ..fw1,lu f01' rmch VlU'llOOOU . '10 ua.tc Docamoor 1, 1916 , ~h i o pl'ocm!Ul"o h:.w 

1I0'~ 1.oon l lU'i; into oi'foci; . 



/I 

r 
[1 

Jro.l'i:'l[; ro ht!.bili i;1.tion of tho D"bl'ouH il':rie:.:.t iolt nystom I ~\ tmnli­

c.utoHor. l0UD coor.ol·s'~ivc in OOi11(; I:ovo!o!lod .1.1,'\011,:'; ·tho 1II.d:cl' \IDOl'S to 

tu!:o OVOl' tho 1,'U.1l~~:ar,:C!ti; C:i.lltl l llt\hr~ClWJ1CO of the cyutomo 

~Ol'i·ty 

'I'ho Uuhl'C·.lil Il'rigj'~t ion .uiEr~l·i ct Coopol'n.tivo (l.ll.lJC) OWl 00 logglly 

couuti tutcd umlcr Qxic;tillt: l ilt'lc I :..~l thouai1 otJI01' l,rovi'cions m.w l.e 

lloouod LtO Qxpori onoe i s .:ruined \"t,i tIl coopcru.U vo il·l'i w~.t ion d i otl'i ctn . 

'1'110 Dopurtl,\ent of A.::;ricnltw'o , wular A:Miol o 1!j2 , RW,t'.l Codo 

1>1' . I'~~ooio Duvaliol' , "hnD 'i;ht' I'OO!lOUaibility 1'i"l1' lLll il').·i ention 

::yctor.lnu ll.!)U. tll'l1:J oan uuthorizo tho fOl'li.('.tion of a comi- :.mtollomolli:\ 

irri r;at i on (lifltric~ . '1'1\0 DIne \'sill lllWO ita Olnl ch~·.rtol' ur,a. ovcntuo.l1y 

conlpriao ~ll of J~he uctOl' UBO:;"O \d-~hin the Distr iot . 

O:.. .. i;.::.ni:r.lltion 

'1'ho o:;"'/Jcmil:>t;.t ionc.l <.:.l'l'C.llGU;'iont 1'0:;'" -~he r'l'ol' oood. DuUl'O\ul I l'ri ei;!.-G i on 

Diotl'iot COOpGl'c.tivo iB OhOi-nl 0010',-1. 

i30a:s.u of Dir()o-~or~ 

15 2.5 marnbero \-/Hh oloo~~od OJ Ud l'llltJll 
and employeu exooutivo secretnry~ 

Soci~ Seotion Saot i on. 

11000 Hp of OllG 

or lliarO h"bi tutiolla 

SOl"Votl 'oy oocontllLl'Y cru\a.l c 

'1'ho projoot ;u'on. io tlivided into 22 hc.bit~.tiono . For f'lrojoot purpOOGO , 

t ho lll'OU ic dividod up in';;o 11 ooo-t iOllrJ I ouoh oontniniue; ono or mora 

http:Ir:2,,'.10


lw."oi tutiO'lG. Group::: .. :xo ~jein::. iO::.'I,lOQ ill tho:.;o sadioiiC at tho 

preoent ·~ir:,o '\'lith :3 cOi:,IJlotou ':!8 of DOColllller 1, 1976. E<.~ch ,:;:rooup 

eloct::.: <:" c;roup c~~~irr'i'::';l (l.j1U offico·co. 'i'he chairr.lD.n (p:cc:::.:idoll·~) 

rOl)reoojr~s H.::.tcr 1.~:::;C:"'8 in llis cCC·~iOil OIl tho TIoaJ.'.l of l)i:coctors of 

t:lC .JI.v~. 

':'he pj,'oce~u:..'o iJoinC follo~·ICcl is tho (;~:;·~<."i)li::;llIllert of ~1. CO:"'O ,."1'011':> 

in aach of tho clovon ::;OC~iOllG. 'i'llOuO ~;j.'o·,",-ps i:~ro i.;ULlg f(li.';,lOcl '.:.G 

ilHliviclucl coopcr,J:bive8 ::.l1u. f·u.lly Ol'iolltC(l l,:"'iol' ·~o forr,l,':~ion of H 

Fcuoj.'<·.tod I:c'l'i:.:~~".;io~l lJistl·'ict COOliO:"'L.-bivo. ~~Lt:Jic OCOdOl.lic ;:",J:icl 

CO .. l, ,tl.ili·~j' ii;lr):"'OVC;i:C~,t i~J.CO:l·~i vo:.; r~u<.;h •. rJ riC,ili·~(Jji; ;J,co of COi,;J.iOH 

u01.ulclc.:.l·y <.;; ,1.;.,10, w.·.l'~:otil1!:: ; .. ml l'\'l:..'ch;'.oill~;'1 <.;i.'Ojl G·~O:C. '"./J, ; 1Jlll t:caini;l(S 

J'ln l.UlOV011 ii,'\.'r,i;';():'" of ~:CJ.'UOl1C ShO'L,.hl DC 1,1~~in·~'l.i1l0J. on t~1O ::~o:':cd of 

ili:"'o..::tol';J. C~,;.~il'l.:(l;~ oi' e..,:,·:,,·iculJ';lli'<~l ,:,;:;,·o·tlp:::; l'Cl):c'C:Gcmtin.:; i:10 v'.:.l'iou~ 

tho iJir.r~rict j.:~l'mlO;'lo (llil'oc"~or) or hi::; lloci[;no:~od l'Ci)l'COoHtdivo 

ohould .:.180 C0J.'VC on the ~o:.;'l·cl of :..iiroctor::.: ,G ax- .. ,fficio r.lembcrs 

·,Ii th i'lO::"i",;nlly 110 vo".;o. :~O~i()VOJ.', ia ·~J:.o OVC~lt "bh,·:!; <':"1 ;:;.c·~io;. iz ·~;)J:Oi1 

jY;J ·V::I) . ;0,',1'-1. H:lici: is clcLJ.l'ly '';'G<..ia::;,~ o/JtL,bli::;:10J })olicy or i.Jl'ojou·:; 

oi)j\)c·~iv0::';, ~~ si.:,)lo i';".jo:':'ity vo·~o ·~d:on ,;,LlOIiC ·~ho oj:-ofi'icio 1.10l,1QOrO 

iri11 (i·.::"'vo ·~o v(;·~o '~iIC <J.c·~ion. 

http:Cli~z.Go
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null O!)ol'.:-."!iiol1 Hill p:.:ov;;.il. D.~C •. j:·: )jO;.'~Oilj.01 ;;Iwi;;llo.l to ';;;-:0 JJ,t',,:couil 

nC!1O:0ili·~;.'..:tiOjl I-1'ojGc'~ i;ill a::J::;io"C the liin"G:cict :lit}l "';'cvolo};i".1cnt 

Jl.i.riil,o:"'ity 'lCC(}::;:..;r:..r·y :"~Ol:' <:. :::;ucco::wi'ul Ol'C:..·.:.~tioJ. ::JllOulel jiG ,i.oloL.:,.tou. 

.'tio '~llC Ir'j:'it:':':~ioi'l Din"vl'ic·~. ri;lis t'.utJiOl'Hy :::hotlld incluJ.o (1Jut not 

bo lir.li ted ·~o tho :;:'ollo\;i;ld: 

E:::·~;.·.bli::Jn ;:. ""';ullc.:;ct ,;'lIel dotOl');1ino ll<:\,'~CI' clw.l.'{~(jn nocoo::.:n.ry 

Br.l,loY·liOCO::;:::,J.:CY pCl'::wanol wHl tOl·f,lili.<!.to oi.l~.l(OYln:mt G.G 

l'oq,: .. ircd • 

.t·~(;(luirc, r:r~o:..·c, ur,,(l r.Kl.il:·i;uill r:1Cl.tel'io..lo ":l'Hl O(.iUiPl;lo;-,t :..'o(rdred 

by '~i,o ])b·i;:"·io·~. 

'·o·'· .. ·· .. ·~ .. o :·:t'·· ···".;\'J.··l·····'" (vO"'';'I'' 0"'0 ) .... lcll.·()"·lo· n';'·';l';·'·';o'" J.J '"" ....... j4£ ..... .l.J. U.lv ............ Ut . ."Il .. ...., u ....... t .... , IJ. (.w. ,~JJ.J JJ....., ..... O ..... ..LIJ..L..., 

(r.J~l.Lr!;Olli:~ICO of ce:.:'taLl ui.':'lals, etc.) of \i.:.L'\,Uj,· UGOl'C. 



r::hc DOll,'o:,'tmcn'~ of A'::;l'icultm'o 'dill !,l'ovi<lc '~oc;!ll.iciLl ;~c;:.;L:;'~;:.l:CO, 

tlu'oi.l:~:' cxi;::;'~i:<~ C;';[..ll,wl:::: (u:_;j,'O~IO;;:JS ~1.iHl il'l'i;n'iiioll Cj1,-~illCOl':3), to 

tho COOI;Ol'.:1.tivG anJ. to f'c,rmera '~lliJJ.'oin. It ia llcGir,~'Llc: fo:!' '~ho 

':;,1110 DIDC tiOY, ~~ill'OH:~'h '~ho .0arJ~:'l"~rllollt of I. ,ricnl'iim;'o, COll'~l'n.ot \lith 

tllC Govo:.:'nr:;cnt of :i::..i'~i for r.i[~j()i.' L;o.ill'~Olli:'{lCO ituJ;lO 01' COilO'~r1.l.c'~ion 

A f..i,~r.,dic (Cl101') \;ill :;0 ::.;uloc-~cLi. : ''v' '~llo DOi.crc1 of jJi:clJ(r~0:l.';3 1'1'011\ '" 

lifJ'~ of (:~~:-.lii'ic~l (;~~,,~.iJ.c,.tc;~ ::nt~);)licj(l 'uJ '~;le J)Ul):::.:"~rl:cJ-~t oJ:' .'.. ,1'iC'llltul'o. 



• 

I ) 

IJ 

Thol'O ara thl.'oo Jdnuo of \"1u.~.;Ol' usors in. '~ho DIDO : fnrmo l'o , f or 

irl'i«ntioll i oOlrur.ol'cilu (mtcl'!}!'iEloIJ I for l1rocoocinCi .:'J.ld domontio 

uGore , who ho.vo lo~o -'1i1:i;>..:I1 0 . 1 hoo'tul'O of lnl111 . i'1U:tOI' ChflretJD ohould 

Do mOOo 011 n :vol UJno busie i thnt io, 1101' culJic mo".;ol' 01' HLl.'tOl' 000<\ . 

i'Jato l' charccc uould bo i.lado to oaoh f :J,l'/llor noCOrdilll~ ,to tho hoot:u-eo 

thnt he il'ri ~;ntc'd , wvl ,to ouoh com:i1oroiul ontorprioo on tho baoio 

of cuhio hiOtaro of' 1I •. tor uood . Housoholtlo Hith 10DO 'thou 0 .1 hoc'taro 

o'f lc.nd \/ould be chtu'{!Od a.t tim rumu,:.,l ra.~lie of 0.1 hoctnro of' l W'Id , 

or 1 ,750 cubic metel's of ~l.!1.tOI'. 'r'hio \"1ould pl'ovi<lo ~unl)lo \'Ii:~tOl' for 

dOJ:iOotio UGO I l il,li tacl livootock \Wc I and a oma11 eUl'don . 

FOl' annual mootill (!'3 01' conoral mOQ'aneo of nl l 'UIDC r;rom'iJ(n,'o , oaah 

i'm'I!ler ~;ij;h 0 . 1- 2 . 0 hoc'ttl.l'Oo of l am1 t\l1U o('.oh cOI,vr.nl'oid oll'torpl'ir.('J 

,.1o\tld h(~'JO on!) wr~o ill eOV01'n:UICO oonool'Hin:; ·tho (JOo'tiOll aI' .uIl.lO . 

Euch f,~'mor lIith 2.1-10 . 0 hectt'.l'cO of l rJltl ~101'hl h:wo 1;uo vO'tllC . 

E:!oh ho\\sohold "I i'~ll loon 'UllUl 0 . 1 lLoct!\l 'O "iOllhl )wvo 0 .1 vo'~o . 

'i'ho :.>t\l/:.~()uil Il'l'i;;~:~ioll lJictric~ Coopo:rL\".;ivo OtU1 t~ld Ilholllt.l Imrvo 

C'..l' '~ hll foc, .l POill'~ 1'01' ,\;,:l'io\u:~\ll' t'l oveloplolojr~ un \lo l l iUJ iJlll)l'OVOU. 

i:t':.:'i !~ Lr~ion ill '~jlO Dnl,l'O..u l tu,·!)... . :;i th nxpo:t'iollco o·t/t .. \:LUOIl in '~llO 

iJIllC , DiJ.~ilIJ ' OOlJ.o/l l':,tivco con1,1 1.0 OJ.'CltJJi::ml in o'~lLIJ l' 11'):i/:,','I,oll 'J,'OII.tJ 

';'; 0 accclorl ~~o ".:,;.-i en ~ lU':U 11ovclo)'J .ellt in lk.i"i. 

• 
'1'111') t.:c~FJU :'·l..ill :\ ,, ::1 "! ~\\:'J u,'.J,l:r f l :IOl" .;lln n :tnl" 1 r;r) ,ct1:~:i.Oli!1 fO;'1 i'i'~on-

ui'/o , .. :..~io l! !:~ ' ::0 . '1.'1tm~o i llO).;, \\1 ;p '.~:1:.: I t::vol rJoilrJ of ,0"11 11Ul lli·~.:r , 

fLvol'~,hlc ·~(J l1lr.ol'I : ~ .. l'O _'JId ulU ,ohir\o fox' o:'op ,.rain', tia:I,m2:1o; \'~ '~ho 

j-Il , : • .' , ("!\11l'o::i:l 1 ;':~o l:r ::!OOcm ('/9 :UIOiJll O) I)i' l·o.:i.lIi'{~'ll l:mlllt!.J.ly (U)::r UOl'.con 

·Doconhln.' '~O r~h), "JUt .:.t.iJ\ ,Ult\: . r~ ,'. :r:"wi~ .. j' il":t'i :;atiOil \/O.tOl' . A \li~10 

v<'.l~iot:t of Cl'O;o O~Ul ho 1..'l'011ll i ll '~ile Ul'o u . 



II 

-in "',_,,' t o of -:·""00 ' 1 . , , ld 1 ¥" lH\"&Ul'e. ULW~'Jrli ~ .. ;':lO I 01U'l'Oll'~ crop ,"/0 Q tU"O Olf 

ia '~ilO C~rn.J !ll.".ill , 1'!1~ hO\I., ::1 H ir: VOl':! difficult .~() o1;t~in 
rJll""!"~i'tf:;~ i"'0 y101<1 (i:'.',"\ (:;00 ~q,)rt croll :/io111 (l::rtim,,;l;cJO in ';;he 

follo:·riltl,.' ti.~lJl c). Ctu'l'o:r~ m,uli .... ~,omOl"Lt !lI'<u;t ico:; COllCQl'llinc; :11;m'~ 

P{) 11l.\1:1:~ioH 1 Ol'O1' v,trifJiieo t fOl'tili:w:tion I ' tillll:~o 7 IJO:}'~ contl'ol , 

1;11,101i11000 I ond irri,:;;\tion nro mi.\ch ho l m1 1I11r:h 'i;hoy rJJwulr.t 1)0 all 

l.lo:::t f~rlllo. Timy ':1'11 Ol'l!lily uo i h1r,;r'ovod "'JIU Dhon!d h :l '~ O lllC):O<lOC 

px'ofi t Illltl 1'0011 !1roduotion. 

______ ...!'i!.!:it.'lW{(OrllO) lt lovel 

Cl.rop Unit Curl'ollt L:e(Uum J ;Q(tOl'i-':~Oly 

---. hi{l1 

Sl.'llJDr Ca.."'l.O ton 40 70 90 
II:,:lt'lioo kc- 5,OO~ 7,~OO 91°00 
SlIOf)J.; 1IO~~ilto 1-'" .... Ih OOO 7 , :';00 10,000 

Hi co . (llll.dd.:t ) J:r; 1,000 2 , COO : , )00 

001'11 ):e; 1,200 2,:WO 2 ,900 

301'C!Ullll l ~L; 1.,100 2,000 2,COO 

::JU:/I"l: H k{:. l ,OCC.* 1,600 2,000 

::.o~ .ll l~[l' 650 1,~OO 1,I~OO 

CO':;'~"'X:' 1i 'j '~ }:(.' 3{'0 . 550 '(GO 
-~~,~ .. ____ ._ .. ____ ._._ .. _ .. _ .. _ ... _________ ··.· .. _._4_ ... __ 

:rio1d under OlU'roat m~'1t"',:;ol. !O tlt . 



Crop yields can be greatly incraaEled in the C~es plain if improved 

manDu~ment practices are introduced by DIDC and followed by the 

farmers. On tho b~sis of available information from Haiti, Puerto 

Rico, and Costa Rica, projected crop yield estimates aI'O given in 

tho table for a medium level of management and for a moderatoly 

high level of management. Under an ~"Tessive program, a medium 

level of managemont should increase orop yields approximately 75% 
above current levels within 3 to 5 years. vii thin 5 to 10 years, 

crop yields couid be increased another 50% if a moderately high 

level of management practioos \-1ere followod. Although thA improved 

manageD'.ent praotices require somo increased costs, such as better 

seeds and more fertilizer, tho net profit should increase much mora 

than the increased input. 

The pro:jocted crop yields under ovon the modorately hieh lev03l of' 

managomollt are V03ry modest, and CCil'l readily be further incr~t'scd. 

For oxa.'Ilple, tho projectod COl~ and Borghwn yields under a moderately 

hig'h lovol managomont a:ro only one-half or leaD ot the yi-slds 
r 

currently obtainC!ld in major areas whero these ttiO crops are produced 

regularly. 

Intenaivc multiple ,£,ropping' is another improved praotice which ohould 

be utilized much more fully on aroao that oro not growin~ lon~ 

duration crops ouch as sugar cane and manioo. ~li th proper irrigation, 

which is especially importQ"\t during tho dry seaoon, three Iilhort­

duration crops (uach 90 to 1:::'0 daJ"s) can and should bl,) grot·;n alU'lu.ally. 

Two examples of euoh intonsivo multiple cropping systoma arc as follows: 



Cropping Growing period 

se~enc<!l Dec.-Mar. A;er.-Jull AUf-i'.-Nov. 

A Beans Rice Sweet potatoes 

B Soyooanc Corn Sorghum 

These and many other chort-duration orops could be grown in othor 

sequences annually. For examplo, mnny voge·~a.bles (ouch a~ shallot. 

onion, okra, eggplant, papper, tomato, and cuoumber) could be 

oubsti tuted for a."lY of the nix crops lisJ~·~'(l in sequonceD A and B. 

Cro~s: suoh a.!:; corn, c;Ol~ghwn, and rico, which need high ni-trogan 

levele, should follow legumos (ouch as beans, po~,uts, or ~oybe~l~) 

where this is pODsi blo, legumes should be inoculated with tho 'proper 

bacteria in order to produce ma4imum nitrogen, and thereby increaco 

yields and oorrocpol'l.dingly :-educe ni trogan fortilizer COOJGs. 

Soybeans is a crop uhich should bo introduced and grown in ada.pted 

areaa in Haiti, such ao in the C<:l\Y~c plain. Soybeans would fit 

very WQll into the intencive multiple cropping systems on productive, 

near~ level ooilo. Processed soyboans produoo an edible oil that is 

one of tho major im'pol'ts to Haiti and a. high protein meal that is 

valuable for human food and livo~tock feed. Although rural incomoc 

are cxtr0n:ely 10i-l in Hai tip the 'pe~ant opont all much as 20% of his 

cash income for lJoybeun oil 1 and (r~her edible oil during the early 

1970 vs, aocording to estimates by the United States Department of 

.Agriculture. ~\dapted varioties of soybeans produce more oil and 

protoin per heotaro than do peanuts. 

With improvod irrigation and other management practices in the Dubreuil 

Irrigation District, ~ orop income, could oasily increase twice aQ 

much or more than the cro12 yiold inoreases under tho medium and. 



moderately high levols of management. These inoreaaea in net income 

would markedly improve living Dtandard~ and permit the DIDO to 

colleot suffioient water charges to maintain and improve the Irri­

gation system. 

8,5 Stepll NecencaI',V to Orll<":.te PO\,l Organization 

The following outline indicata~ the goal~ involved in the r~habili­

tation of the Dubreuil Irrigation Project and the gtepD neCODSar,y 

to reach thog6 goals: 



AU:S: Form an I:L'rication Dis'i;:l.'ic~1i \'li th the farmoro unina the 

ilub:.:'ouil system iJntl '\'lho vlill be ablo to: 

2.- Uepall'o, liiaintcnu.nco und omooth oporati on of thiG 

syn.l~CIa. 

ORGANIZATION PROCESS 

r.- Oriont.:l.tion of D.Ull'LLl:~ porconncl assit';110U. ·~o .uu1Jrouil 

II.-

EI.-

* IV.-

pro ,jo ot • 

Id.ontification of oxis'bng a,zricul turul cooporati ve 

[; .. '011pO, of ~roup le.:W.oro and. chief of Groups in the 

Irri[j';;.ted aroa. 

(;llOico of methou.o and .. ,w:ys to apply them. 

Oriont;:.tion of 10udo1' a.nd. chiof of C'l'OUpC as for: 

A) roaOOii8 of '~ho cxis'~il1g projoct 

l3) rO:JIlOl1oibilitico for '~ho orCtuliz<J.tiol1 of tho Irrigation 

.Jil:r~rict • 

v.- Groups traininc: 

VI.-

A) \'liw.t io tho JJubrouil l)rojoct 

n) l'OE:POflOibilitio:J for 'i;hc or{~tll1izo..tion of 'l;he Il'riga"liion 

u) Govcrnr.lcnt rospon::;il,ili tios 

b) l'08ponoi tili tior; of loco.l l)ooplo 

c) ccoaor.1ic ['.nalyoic of p:('ojoct boilofitlJ 

u) :JOcid analy::.:io of 'fll'Ojoc'~ l)QllOfi tD 

Ol'Cl.tl'li::;'J.'~ion of Dub:couil Irrir.;·[~tioJl .Jiot1'ict: 

ll) Or,'.':a.nizQ groupo \'Ji th special in'liorc(:-~o 

II) Somimll' of orien'tution for the represontatives of tho 

diffel'ont t'l'oupe. 



c) Sor,lil1lll" of p1C:llificc.iiiol'l iio fOl'lilu1<lte tl. ch.:l.l't c.nd 

1.- E1cc'~ion of '~ClilrI01"J.:.7 .:J.(lr:d.iliO'~l''-1.tioH COi,li~~"~oc to l)l'eIK~l'o 

ii10 olcc'~ion of iJ. }icr:;K'.ncat .:u.:j:lillio·~ri.djion comi"~tco. 

2.- ~"orr;mtion of H01']o;: co;,li'V~co 

3.- ~~c~)or"~::; ljl'olK,rc~tion L"j)p;:'obiJ.'i;ioll of :CCP01'tr; concor'Hin,';' 

tho ch..-.::.'t Qj'lU. ~,ti1o:J '~o t'.lLuiniotcl' '~ho l:.,'ri{;".tion .:Jin'Ll'ic"t. 

1)) il.pP:Co iX!"ui on oi' '~ha Dj",'L.,l).l cOl"cc:('ni;i.'~' tho ch2.l'~~ ':-:.llLl l'uloc '~o 

aUnlini ::;-tc:1.' '~ho I:c;l.'i.'S~'.tiOll .Jis'~rict. 

for: 

"') c.pr'1'ov;;~1 of cl:.:,rt and. r',:.lor; 

b) c1ec'~iotl of the .,;cr:lbcr of tho Jlcl'manon'~ acl.nlilli::r~ration 

comhtcc. 

O:Ool'<.'.tion, ,',j.:"intcilunco Lu'!ll c-illro1inictl'ation of tho ;:;yctom 

P.p~ 'lic[~tion of imp:.::'ovou. mc'thou.z of cu1 tura. 

* At ~hio point a plan should be made for the ore at ion and 

formation of teams. 



8.51 Current Status of Organization 

Planohe 8.51-1 ShO\-lS graphically progress expected projeoted throUgh 

July 1977. Failure to receiw planned numbers of personnel to 

expedite forcation of groups will del~ the election of temporar,y 

officers of the Irrigation District possibly until lato February. 

Alao this \-lill del~ formation of committoeaD Plana of \'lork for 

organization and engineering have baen oompleted. Leaders haw been 

identified; ~. m0thods have boon seleoted (see P1~1che 8.51-2); 

and orientation of leadors is cOll"uinuillg and \'lill posoi bly be e:..."tendod 

one additional mon~h. Preliminary discussion moetingo have boon 

hold oonoerning devolopment ot a charter for the Irrigation District. 

Five groups have boen foru~d by Dooember 1, 1976. Eloven are 

targeted for organization prior to holding tho first organizational 

meeting involved in formation of tho District. 



PLAJilCH£ IJ.SI- 1 

r-___ ~- -,:-:::]- ORll;tlTATION DU ?~RSONtIEL 
~-;-=----:::-==.~ DU DAl':'IDil (CAYES) 

F~:¢::@tl PLA~ ~~E;~~:rAIL 

~~~ =1 ;>LM~ DU TRAVAIL 
~=- --=-.=3 -: ( OIlGANS~J ION) 

~±f±±?'J~" '--'f IDnlTlFICATION DES GROUPES 
_.J+-:~;+',;::--'+<;'--_-,-. ET DE LEURS lE!l.DERS 

~j i~~-,--l CHOIX CE LA ME.THODE 
(S~ ,~-' -' :S.;;::;-' ·-;;3 D' E X TEN S ION 

G n 1\ r :-1 I <1 U E 
c......:.......~ -3.c._~~-=--z....=_~~- =-= :::;';-'? 

?:==a=O==J=E~T====D==E~==D=u~a=R==E~U=='==L 

ORIENTAT ION 
D~S LEADERS 

PROJECTIONS 

FORM1\TION 
DE GROUPES 

ELECTION DES DIRIGEANTS 
'[E/!\i'ORAIRq 

F9~H4TION DES CO.:,UTES 

I 

1976 -77 

LOIS 

EL£.C HON DES 

DIRIGiANT~. PERMANENTS 

.. tJ ;, ~--=-<CL<;:;;ca~.~~-=~ =10 
. :;;,;;;J-r.¥ ;i ; 0 .. '" 

JUIL AOtlT SEPT OCT tlOY D~C: UN H'l MARS AVRIL . MA I 
15 15 15 15 15 15 IS 15 15 15 . 1.) 

% 

APPRoeATION 

DU. DARN.DIl 

ilGU1 

JUIH 
15 

.::::::::. .. 
JUIL 

15 
~7 



PLANCHE 8.51-2 

I 

Aim: 

II 

Aim: 

EX 

Aim: 

IV 

AilOt: 

Indi viu.ualiiGi to (Comm'lUli ty LeaUo:':'lJ): 

Become acquainted. Hi".;h WI esta1lish Good relation \-lith leaders. 

Obtain information 0 •• 00!.11.,Ulli t.y p:..~obloms 

Provide inforI.)o.tion about tho rohabilHo.tion projoct 

Plan £l.l1d o.l'l'<.lll[;O mootinGo 

'llrain loa.:l.o:,,'o 

.. , ...L. 

."ee "lolleS (i.;em'uo:co of o:dotine (;-.!'oupo or g".L'OUPS being fOl~mod): 

Proviue illforrn<~tion on pro jec·t 

BnCOlli~o.~:;e exchu.ngo of ideas 

Ooiiain inl'orn1u.tion 

rrolO1o'~e tho p<u'·~icipQ.tion of evoryone in cal'l'yin,'j out tho projoot. 

'.1.10 lo'~ '~ho Jju'ul'ouil Imo\l ".;he cood :"e~3Ul to ootuinou. ut Chulcttc 

Zncour;.:.ge \1l1 c;':cliance of iJouo "oc"tueon the g:L'OUp mO/l1·t)orr .. UJIi 

Cltalc·~tc ".ncl :/01811 a."lU thor)c of Du1;.('euil. 

Po:..'rni t "';:10 croup mombol'o frol.) Duorcuil to UiUCll their field 

of expel'ionco <=uul CllCOUl'']'Dc '~hcm to taJ.~o action. 

i\rulio: 

;~oo..ch all f;;:.rmol's in .Ju1l'ouil to l3'ive '~horn informa'~ion on '~he 

lJroj€:c·~. '11110 \'Icel:ly pro::;!'""I:) "Plw-.j'ueau P~:Ja:.1" of tho C<.VElO 

A:;t'icul tUl'al District vlill bo uDod. 



8.52 P.rojeotions of Autonomy for Organization 

Under Artiole 152. Code Rurale. Dr. Franooio Duvalier. the Dopo.rtment 

ot Agrioulture (DARNDR) has the responsibility for all irrigation 

systems and oan authorize the forcation of p~ Irrigation Distriot 

under its superviaion. To approach an autonomous atato, tho irri­

gation Distriot would nooessarily have to have the authority to 

determine, assess, and oolleot \-.rator to.xoo. It vlould neod to have 

the authority to omploy and oomponsate personnol; establioh a 

budget; make disbursements; be responsible oompletely for or..orating 

and managing the system; and to develop polioy as w~ll as privilee~s. 

and responsi bili ties of water usero. It is questionablo \·;hother 

oomplet autonomY is dosireable. Tho Code Rurale provido stronff 

government baoking and support for a fledgling Irrigation Diotriot. 

HO~la~/er, it is vory dosireable that tho Distriot be authorized to 

ooooco and oolloot taxes form \'1ator W30rll and then to budgot oncl. 

dicpGnse those rovenues aocording to locally recosnized roquiremonts. 

Covarnmo'nt gui9,ance and technioal DUPPOrt is desiraable; ho\·;over, 

day to day man~<'"Om0nt of tho syotem should ~ placed in the hands 

of tho ~ople of Dubreuil. 
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o -o . u Socia Eco:',omic Survey 

n,'i or to '~hc otv.rt of 'the :; j;.·ohnbili tc.tion of tho D.:tbl'ouil irl'ieo:~ ioll 

!Jl'Ojoot, lHtlo vms lal0ml COllcol'nina the s ocial U1ll1 oconomic sta:~uo 

of 'tho lXl~plo livinc; in t ho Jll'OjOC'~ nl'OC, . It NeD roece,lioed by 

LJAUmXI aml J . Q. tlhi to t!w.t in 01'.101' to UGvolop socir~ and oconomio 

notivitiol3 l'Clt\tOcl. to the mtuu~...;orr,ol\t M d 1l1pintona-'1.co of '~ho r a­

llnbili tetod 0Y:Jtom n '~hoI'oul:h l,.U'luol·o·~W'ltlille of tho oooi~collomio 

(rt.::.t\1D of pOol)la living- in "i;ho Pl'Ojoot m'o had 'GO t o Got nblionod. 

On AU(;.'UDt 24, 19,,6 , i'~ \l~<: jointly decidod ·~o develop huoh c. 

C\ll'voy. ~\ qucot :"orm m.ro Hu.:::c l1acianod , Ul)provoci , ruul '~ho :::rtuUy 

Hl',S i lli ·~ia.totl by c. si::-: mc.n ·~oa,Hi.. !"iold i~wooti!!l\UO;lO l'CCfUh~ccl 

a.ppro::ir.m:toly 6 ~iccl?r. 

CO:nl)lc'~cd lio001,jU01' 2 , 

v,l'U.I. Cllc.lyoio of tho inror;.l~\t ion HL (J . . 
1976 i;,y i\.::. 'ononlo (,,"huri'tu Jou.n Hho io 

C'~dOlotl '~o ~~hc ",;-... brouil Pl·OjcC·~ . nooul'~o of '~hic otutly m'O 

nho\jJl in DOOlUnont t .~l. 
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I) GENERAL 

The Dubreuil rehabilitation project undertaken by the J.G. White 

Engineering Corporation in cooperation with the Haitian Government 

and financed by USAID was started in Cayes Plain at the beginning 

of August. 

In the past most of the infrastructure was built such as the 

diversion Dam on the Acul River upstream of Ducis, and the Main 

Canal, but there were prqptically no laterals constructed, making 

the systems less than fully operational. 

The aims of this project are very precise: - Rehabilitation of the 

Dam and the deteriorated main canal, construction of additional 

laterals - In other words to set up an adequate and operational 

irrigation system. 

In the mean time the Agriculture Section started an agricultural 

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

stage of its program. 

II) PROJECT AREA 

III) 

The project area is approximately 2,300 ha (see Soils Map) 'and has 

9,350 inhabitants, (see 5'JEM 8ensers 1972) an average of 0.25hcl/inhabitant. 

11.1 - A list of the farms, population irrigable area in each of them 

is contained within the ~nterim Report. 

WORK -
This survey was made in August - September 1976 on lOra of·the popula­

tion. The following is a summary of this study. 



A.- IDENTIFICATION OF THE FARMERS 

l.l~ 

Age No of oja Category 
Farmers 

D - 20 3 D.3 Very young 

21 - 40 315 34.1 Young 

41 - 6D 423 45.3 Old 

61 - 8D 186 19.5 Very. old 

81 - lOD 8 D.8 Very old 

TOTAL 935 10D 

1.2 Matl~monial Conditions 

Matrimonial Number of 
Conditions People oJo 

Maried 275 29.6 

Common Law 
Manage 43D 46.9 

Widowers 25 2.8 

Bachelors 195 20.8 

TOTAL 
.' 

935 100 . 
, . 



III.-2 LAND TENURE 

Agricul tural dev13lopme0t has been held up by the fragmentation of the 

land. The parcels are very small, from D.5 to 1 ha. They are not 

only very small but frequently not close to each other. The farmer usually 

occupies several small tracts of (0.25 to 0.50) located in different 

places ~erhaps even in different 'habitations. 

These small tracts may be of different origin: 

a) 
b) 

Land of a property which comes from inheritance or sale. 

Leased land. ~ 

c) Metayage. 
~-

~. 

'IJ>"'~ 
~ 

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

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

2.2- Size and number of farms 

SiZ8 of farms No. of farms 0/0 

Farms of 0.50 carreau 1.111 71.08 

Farms of 0.50 to 0.99 
carreau 269 17.21 

Farms of 1 to 1. 49 
carreau 127 8.13 

Farms of 1.5 to 2 
carreaux 36 2.30 

Farms of more than 
carreaux 

2 aJ 1. 28 

TOTAL 1.563 100 



2.3 Total area irrioated 

(ha) 270.16. . . . . . . . . . • . • . . . . .• 2870 

2.4 Total area vdthout irripation 

(ha) 693.45. • • • • • • . • • • • . • • . • •• ?';!J/o 

2.5 Current land used 

leased land ..••.•• (ha) 57.48 ••..•.•...•••.•..•. 5.9670 

metayage .....•..• (ha) 167.45 ....•..........•... 17. 387g 

owner ....•.... : •.. (ha) 738.68 ..•..•.••......... . ?6.667o, 

The size of the farms is generally very small and the'introduction of 

better crop production is particularly difficult. The vulgarisation, 

the credit and buying the inputs can be applied only through agricultural 

groups. Formation and extension of development is indicated if this 

will help in grouping the land and developing a cooperative spirit 

among small farmers. 

Because of farming condition, land may not belong to the person working 

on it, the grouping of land is difficult in the m&tayage and leasing 

system. 

III-3 AGRICULTURE 

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

credit program may be unsuccessful without this factor of production. 

Fertilizers, chemicals, 

there is no irrigation. 

is heavy for the farmer. 

imported seeds, must be used carefully where 

Prices of inputs are more than double, which 

That is why the farmer have difficulties to 

reimburse the loans after planting of corn and beans. 



during long droughts where precipitation is scarce and irregular, it 

is not worth using total input regularly. 

3.1 Area Activities 

During the survey on 935 persons questioned, 880 (9570) do farm won< 

and the rest have other activities such as handicrafts, peddling etc., 

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

3.2 Principal Crops 

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

Sorgho. Red beans comes in second because it requires special 

conditions. Sweet potatoes, manioc, tayo are in association as an 

insurance crop for local consumption. 

3.3 Crops Calendar 

Several types of local corn are used for the 1st season February - March 

to July - August. Sorgho comes in second season August - September to 

January - February immediately after the corn. 

Red beans are cultivated during the rainy season. 



: Crops 

: 
:Com 5 mo. 
: Local . 

: Jan. 

CFlOP CALENDAR (CORN - SORGHO - BEAN - S:iEET POTATO 1 

Fev. March April: 

Elrepe.ration of land: 
sowing 

f.lay June 

:\'Ieeding 

July Aug. Sept. Oct. Nov. 

: Harvest 

Dec. Jan. 

. . 
Fev. 

. -------.----------~------~------------------------------------------~------------------------------------------------------------------------------~--------... . . 
:Sorgho (petit-mil): 
: Type 5 months 

:Beans 2 to 2 1/2 
: months 
:Cycie 1st 

:Cycie 2nd 

:S\'Jeet Potato 
6 months . 

Preparation sowing 

Preparation 
planting 

weeding 

Preparation - sowing 

harvest 

Maintenance 
weeding . . 

Preparation 

. . 

Maintenance Scheduled crops 

Harvest 

sowing weeding Harvest 

..... ----...... --...... ~ .......... ~------~ ...... --~--........... ~------~----~----~ ...... --~ ....... --~------~----~----~ ...... ~~ ...... -



3.4 Technical and Financial Aid 

Credit: For 10 years IOAI has had a program of agricultural credit 

to help the small producer and also for development of agriculture 

in the area. Some farmers in order to obtain a loan individually 

sign a contract for the corn and bean planting which will be 

reimbursed after harvesting the crop. 

Introducing new Species 

The introduction of the new species of hybrid corn, Pioneer X 304 8 -

X 304 A (3 months) and using a new cropping system with a good seaso~, 

should have such results that will create an optimistic climate for 

the small farmers. 

Cultural Practices 

Generally cultural practices are rather poor. The tools used - in spite 

of efforts made by IOAI - are the hoe, the machete and the serpette. 

Only 17% of the farmers ou~ of 8810 which received financial aid from 

IOAI, used the plough, pulled by animal' traction. 

3.5 Won< Organization 

The agricultural won< is organized differently depending of the plan­

tation. On the small tracts of 1/16 to 2/16 of carreau, the farmer 

uses family labor. On larger surface he uses paid labor. 

Theorically a laborer works 5 hours per day but actually the work day 

lasts only 4 hours from 7 AM to 11 AM. Cost of labor varies between 

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

rice is cultivated, like Masse and Tomed< wages reache $ 0.50 per 

day. Sometimes the laborer comes bad< in the afternoon and works 



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

mentioned alJove. 

3.6 Cost of Crops 

Cost of crops varies depending of the period of the year and climate. 

While the cost of com by container (marmite) was ~0.35 in November in 

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

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

the Government has to intervene. 

In the Ducis mar.<et where the majority of crops is sold the following 

prices were reported during the month of September. 

Cum •••• 

Red beans .• . . . . 
Black beans 

Rice hulled (local type) 

Sorgho unhulled (assiette) 

Egg (unit) • 

Beef II. . . . . 
Pori< H • 

Prices increase 

. . . . . 

$ 0.60 

1.00 

1.10 

1.20 

0.35 

0.05 

1.00 

1.20 

Price increases of agricul ture products are obvious. Although cost for 

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

benefi ts from production are abvious. 



YIELD ESTII,'ATE FOR W:O YEARS (19'72 & 1976) 

1976 

Crop: Local Red beans (2 months 1/2) 
Improved cultural practices 

Wi th irrigation, fertilizer, chemicals 

Ploughing with animal traction 

Yield: 1200 kg /ha (451 ce.ns) 

Estimate value in Gourdes: 
461 x ~. 5.00 == ¢. 2.305.00 

Item of expenses: 

Inputs: Seeds 80 kg x ¢. 3120 .... · Fertilizer 100 kg x ¢. 1.53 
Irrigation . . · Che-nicals (2). . . . . . . · 

Land preparation animal traction 

Weeding, Seeds. . . . . . 
Fertilizer, weeding (2) 

Harvest, drJing, transportation 

Contingencies 10~ . 
TOTAL • • • • • 

Direct Benefits: 2.305.00 916.30 • 

· · . . 
· · · · 

== .-
== 
= 

¢. 255. OJ 
150.00 

12.00 
40.00 

¢. 453.00 

19).00 

60.00 

165.00 

rj. 833.00 
:83.30 

rI. 916.30 

• rj.1338.70 

1972 

Crop: Local Red beans (2 months 1/2) 
Improved cultural practices 

Wi th irrigation, fertilizer, chemicals 

Ploughing y!i th animal traction 

Yield: 1200 kg/ha (461 cans) 

Estimate value in Gourdes: 
461 x ¢. 2.85 == ¢. 1.313.85 

tern of expenses: 

Inputs: Seeds 80 kg x ¢.1.25 · Fertilizer lOCI dg x ¢. 
Irrigation . . . . . · Chsni cal s (2). . . 
Chemical for seeds . · 

CUltural practice 

Costs . . . • • . 

Contingencies 1010 
TOTAL • • • • 

. . 
0.72 . . 

. . 
. · · · · · 

. · · 

a ¢. 100.00 
== 72.00 
= 12.00 
= 20.00 
== 5.0J 

¢. 209.00 

. 172.00 

110.00 

¢. 491.00 

49.10 . ¢. 540.10 

Direct benefits: 1.313.85 - 540.10 •• ¢. 773.75 

http:1.313.8S
http:2.305.00


When comparing losses and benefits for these two years we \ull note 

that direct benefits in 1976 were higher than 1972. This is because 

the increase of price for the beans was higher than the ratio of 

inputs and labor for the period. 

The income per one gourde of investment respectively 2.5 and 2.4. 

YIELD FOR SOME CROPS 

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

Corn 800 3000 

--
Rice 1200 2500 

Beans 700 1200 

Sorgho 750 2000 

III.4 CATTLE 

The agricultural practices, of raising cattle are based on tradition. 

There is no specific grazing area and the animal is attached with 

a rope to a picket. 

The survey indicates that there are: 

Donkeys. 

Goats. . . . . . . 
Fowl 

Hogs 

. . . . . . . 

. . . . . . . . . 

• 1,142 

376 

• • • • 4,460 

• • • • 1,738 



III.5 RECm!MENDA nONS AND CONCLUSIONS 

A community development project to be successful must have as principal 

aim the socia-economic promotion of the rural communities. Therefore 

the human factor is essential in the development process. This can 

be accomplished by motivation and real participation of the farmers. 

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

grouping of different farmers, or formation of groups on a pre­

established pattern. These methods were usually lost in an administrative 

shuffle. 

The cooperative se8l11s to be the best way to motivate the fanners. The 

notion of a cooperative interests the farmers. 

A program of agric'_,ltural credit, technical assistance using selected 

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



III.S AECOWMENDATIONS AND CONCLUSIONS 

A community development project to be successful must have as principal ·" 

aim the socia-economic promotion of the rural communities. Therefore 

the human factor is ess"ential in the development process. This can 

be accomplished by motivation and real participation of the farmers. 

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

grouping of different farmers, or formation of groups on a pre­
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local seeds can be done with the unit in each community. 
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IUDITATION B~nAULT SUlrJ.'E. 

Noo. Propri'<'I;&iroa 
, , ,sup. ou1t 

• 
, Heotoroo : 

95 I, Stuphanie Vi11et~anohe " 
, 0.40 I 

96 : . Edmond C,"~HHiU ' , 0.56 I 

97 I '. \ :,. ' l·lmo. Cl1sar Pomp'<Q 0.32 & · , 98 . : ,;' \. Sa~ijon B~11zair4 0.50 , 
99 J 

, . ' Diouvil Voinquour 0.32 : 
',' 

J 100 Ab~lnr D/1i~Qiro :b. 29 I 

• 101 Stolion at Hmo. Lor.;;sno Laohaux 1.29 I 

• 102 · , ' , Suliuo Sully 1.13 
• 103 I I ' M~lioa B~lizaira 0.16 

• 104 I Rythil 1naioo 1.29 
& 105 • ; " Thyn Franoo 0.50 : 

• 106 I (: .. ~. Q.<;tIard Fils 1.29 
I 107 • " \' \ J6.diuo La[;'uo:orQ · 1.37 , · 108 • . " ~ t' I ; Lanran'\t Loroy 2.00 : , , , 

ltl: 

109 '. Verdiou UUOOQU · 1.00 I ,. 
• 110 • ~l&lionno St. Joan : 0.64 
I 111 I 1, " ~1mG. lr..<t";oro !·iaroo1in ou Roa1Q . . " " • .. , " 

Jason 0.32 I ! ' : 
",' . 

I 112 " · Hyppoli to l,ta1 branoilo I 0.32 
! . • I', 

: 113 , 0.', Dely Pasoa1 I 2.58 
& 114 ; • 'I , • Rodo1pho Paso.1 • 0.64 : 

• 115 i I Rea Philippo n 0.16 : 
" 

• 116 • I Clorvil ;,Oooar 1.21 ' : 
117 • -,! Abidouil1o Gai11vux 0.,,0 : 
118 Raoino Paoca1 : '·1. '( 3 

I 119 • Abnor f·to1branoho I 1.00 
120 , " · Hyppo1ito Vainquour 0.16 <,.t' , 

" 0, 

I 121 I I N6ioilo Dor1ua I 1.29 
• 122 r Servilua B61izairo 0.04 
• 123 " . Inorvilua ~OuillOll.ur.a' : 0.64 
I 124 " Gormaino Latus • 0.32 , • 
r 125 

. Coravi1 Corasm6 : 0.88 
¥ 126 " Anto!' RODan : 1.12 . ' , . • 127 Vito1 Vi11ofranQho 0.52 
J 128 Dupont Varra"" 0.32 
I 129 Antol' Rooan . 0.08 0' 

J 130 ' : Joseph ChQr,y ' .. "', 0.48 
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z¥s'rm,m D' IiUtlOJ\'llIO~ 

HABITATIO!I jjOUR'DETT~ 

I 
:Sup. ,Noa. Propri.<tairOD oult · °Hoctorao 

z , : l' ,. OdiliLl Barnard I: 1.29 I 
r' 2 ' : Notioi~ Uorr'<o · 0.32 • 
&' 3 I; " Emma Harou10 0' O.lei ° : 4 . 

" r~f,lina Ramonu I 1.61 
5 Francino Horoulo I 0.56 ',' , 6 II Romoroi10 Mathieu : 1.29 I 

: 7' ' , Ernootino Ernoat 4.34 I 
r ' 8 

' " , 
Fordin~nt Piorra-Louiu · 0.88 • , 9 " I; , ' 
j~mo. Lab::tn '.l'ouaaaint · 1.40 • 

I 10 , r , Hoioo CoraO£;l,.( · 0.32 · I 11 r ' :. ' l·tma. Cl,t;dn Touooaint 0.32 
1'12 . " o ' Elio' LouiQ 0.32 ' 

13 ',II, ' Chorit~Go Barnard , r Q.60 
r 14 I : Fifio Piorro : ' 0.32 
: 15 : "~I :' Lnviotoiro ~lathiou ,,' I 0.32 , ' 

r 16 ' ':.:: I.., Horavill Jallon 3.87 
: 17 I ' , .. ", Prcvu :~ulloadin I' 0.32 : " 18, : .1,' • Sinol~ Louin 0.96 ' I 

19 " : ,', 
I Sim/.ano l1oUGoonu r ' 0.64 

20 ' Hro. Ph~ti~ro Vordiou 1.29 
21 ' : .' Wilminor Doblas · , 1.29 · 22' I . Anthony Bntollu ' ,,0.96 , 23 : ' , rrcloda Durosin , 1.29 
24 ,r : " ~/ilminor Doblos · 1.29 · , 25 IIdonaoia Vordiau 1.29 
26' r ' ' Th'<roGo ChaohQ 0.83 
27 ' : ' Sterna Dupleooia · 1.29 · 28 : ' D6n~oa DuploDoia , 0.32 
29 .: I FoA:lix Duplesaia 1.29 

I 30 • : I I' Lilione ChaohQ 0.36 
I 31 ~ z ' t~,(ri tn Chaoha 0.24 
r 32 I ,', I Imy Chaoha 0.16 
I 33 , ' , ,Th,(ruGo ChaohQ 0.83 , 34 S ' V6lioiil liuboure- " 0.48 
: 35' . ' Gasnor Chaoha , 6.40 ° 

36 ' : t • Turom'la Piorro-Louio 0.93 
37 I Saintol'OOO ?iorro-Louia " 

'0.12 
S 38 l Saintoln Piorro-Louio 0.32 
: 39 I , Chim~,nf,) B61iz£liro 0.45 ' , . 

39-A " , Vilor<l, Charloa 0.16 
39-:13 " ' Robort 'Donner:r 0.,32 
40 . ; I Louoort Piorro-Louio 0.93 '. 

" 41 , DioudonnJ: Gorvaill 2.25 , , 
, 42 , Thol\jmo Victor 0.32 

" . 
43 , Oo .. nor Victor 0 • .)2 
4,) & I , 

I 
I I , I 



HADITATIO~ BOUHDF.TTN(SUITE) 

I a I 
PropriotairolJ 

, 
, Noo. , Sup. oult 

I Hoctllroo 
: 44 !liano Dor.liquQ : 0~43 · : 
s 45 Aooyo Dominiquo · : 0.43 ; : 

46 Vil.:!..Q DominiquE) : . 0.43 
47 Philina Dominiquo .. 0.43 · : 

I 48 a . Uavilnor DominiquQ : 0.43 
: 49 . a • Imali£l Dominiquo 1',.0,,", . , 0.43 · : 

50 ... Vilvra CharlaQ · , . 1.29 . , 51 z • Luoia Duplossis .. 1.50 
· 52 z· Danio Ga.<tan ... 0.64 · 

53 z· Velila Borent . " , O.G~ 
54 Tolly Piorro 1.17 

a 55 : . Phal£lnto Civil · z 0.64 " 2 

56 : a Wilminor DoblsD . . . lv29 · . , · 
. 57 .' a' . . . Mioaiano Piorro-Louis 0.64 · . · 58 . , . ~1mo. Bmilo Fran901s . ,:. 0.55 

; 59 .. Polon In-Slruon 3 .. 07 , 60 I I Louiso MorvilluD : 0.32 · . · . 
: 61 z . Vilora ChQrloo . 

'. ' 0.12 : 
: 62 a f·lma. 1Ir.',hony Eveill .. rd 1.29 ' z 
: 63 z ' , Mme. Vvo, l"ali~ Chron~ ; 1.93 · I 

· 64 j.lorav in J nRO on .' • I 0.49 · I 65 1·1ma. Hyppoli'.:;o l.Inlbranoho ' " 
· : 0.83 ~: 

66 Evcill .. rd Ca:40LilU 0.12 'f 

67 . Jmy Chaoha . 0.48 . 
68 ': E'borlo . Louio -Joan I· . 0.74 
69 Gusman La -'U.o : 0.67 
70 D,~roro :. 0.2<1- · . · I 71 : Vilbrur. CiHu'loQ . I . 0.24 

a 72 , ' , LiaiQr.o Batl;)cu : i 0.12 
73 lUta. Horman r.L'.mis 0.64 
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SYSTJ~r·:E D' :;:RRIG~(Tlml 

HAnITI}'l'ION BURIN 

INot,. 1 ? .. ~ opl'i .tii ... iro b Sup. oult 
Hoctnroo , 1 ' 1 . L~roolo11o Vn1cin '2.~8 : z 

2 · Romurciar ?Ol'(;~n .. 0.24 .. . , · ;) DeliuG Boli:.:ul' 00, : 0.48 
I 4- l"r"n<;: oi Iii Bolizo~ 0.,{2 

5 :,aeuo1 :Bo:;':'Vi,lr .. 0.72 · · 6 'l'oUGI:inl. •• t Jouno 1'-· .0.56 ; 

7 Nootor Cojoli •• \, . 0.40 · · 8 . LO:"'lllOntOl' Pi1G 0.24 
1 9 C~.i1ndo }'riln90io , 0.24 
:10 1.1ci "our 0 •• 

., 0 

1"<lXl,l. ' 0.50 
:l~ :nloiD~ :;'<l·~l'il ... ioo 2.00 
:12 o 1 E1'Uoie Si1onoioux o. ().6ft · ;13 1 Gab;,'iol fivuon 'I O.SS 
114 Ir.r.1o. Pr~voi t Jiloon 0.64 
:15 Julol) J.:i'Jon 0, 0.6~ 
: 16 Dmlio1 Rooun " 0.32 
s11 .. Emilio RO::Ji~n 

.. 1.00 • · 018 GGbriol Rocon 1 0.32 
:19 · Eu.~a C6z<lr : 0.04 · . 
:20 Ant/nor !,~~t\'\luG 0.96 
121 : 0 

, 
Go or.:;o 0 ElioCilf 0.32 

01, 

122 · Edza Jnaon 0.50 · ' 
: 23 : ' Gobriol noaar. 0.64 
: 24 LonGuo;i'oGno JudOIJGO 

, 
1.29 : ' 

;25 : . GQbriol Ro:wn 0."{2 
s 26 1 . Lr 1lon Ch6ruoin • 1 ', . 0.18 
; 27 : 0 o' , RI...,h£lOl Fn"n?oio e.oo 
'28 J?,(nima Dliilusojour 1.29 · · : 29 · Phuniul L::. '~uo 0(.32 

• • 0 

:3U })ovinco HoroGo 3.01 
:31 · Mmo. Dioud.il·{I FranQoiG' 0.6~ · ' 
132 : , R·~lio noonn o. 3;~ 
: 33 !,ir.1o. l~:,'utl<~ oie Btli~o:..· 0.71 
~ 31,. 1 , Do ,l"I,lV a iu Ouill .. \UI1o . e.6/, 
:35 · F,::,u:;lJ"in Hilol'd 0.16 · 
; ~6 PhOl.',:u·on Eli,loin 0.39 
: 37 O:,,·c.il<l 1,'1' .. nco ' . 2.78 

" 38 o t-JU() ',,0 !?o~'o'nQ · 0.44 · : 39 % 1 Aurol l-'l'nnoo 0.64 
'40 · , .iniluQ ;o:G~'l\lo 1.00 · 
I/t l I: 0 t,lmo t,ialic. Chrom' 1.00 
, ~r2 : , 1 Li ·~c.nOl' I',:'"nnyoio l.09 
% 43 · , F: .. nnoiun I"l'lln90iu 3.00 • 
1 44 1 0 1 Wilnol' Cajolin 0.96 
;~5 I 

" !~mo. Louipil, JOWln 3.87 
%46 I PaulrJ~ POL"oJo.Ja , 1.29 

" 

: 47 1 ~Illdo GBl' .. ~d II '0 1 a 1.00 
·1 

146 I Pnul",e. rJO;.'o'roll " J 1.93 
'49 I , ' Mmo. Dllhioo Ad.oniD 'I 1.50 
& 50 • 

0, 

SQilltDoio Ant.oino 1.50 , , 



J:,nITAr!'lO~1 "ut)" N -.U"JIT:r.) .. ) ; ~ :... . u t .. 

J N-:'.IOi. J P;.'o;pri J '~<l :':"00 : SUp. o\llt 
· : Hoctm'of) · . 
J 

51 Hmo. .\udoLli.> Cl~l"'fjy . 1.,0 
52 :·:,(nO LJ Jupl":'Jsi:J , ' : o .Iji~ , , 

;3 " 
, Gub'i\ll :~~n~ .. 0.,;4 

54, : DQbtilO - , f I 
" ' : '0.64 oJ (l Ll n-,',<ll'l. (J :' 

») , ~·.;.lu. l~ubion HiJ .. .,j~. 
" 

0.64 
J 56 : SOl'v':'lu.;. :~u a~y' '0 nG 

'. .,) 

)1 CQriv g'\lbor".; 0.96 
58 , !J.:rr,(lic ::; i~'! tol " '1.61 

: 59 Aubl'Y Vinud ,0.43 J 

60 Ch<:ll'loc rl.«(;i~ ,; o .b,;, 
61 J Loui)i: .. J o c.:. '2.00 
G2 ; : Volny Vol:,.< '0·50 
63 DouJo~ J~c.o~1i!l 

'') r: I~ 
": ,- • .)u 

64 · ~.~tt li ,(l"tJ :';,l!;On 1.61 · s 65 ;acbo:' 
.. ,. ' 
JJor.unauo 

''"! (" ~ 
J..I.JJ. 

06 ;,Ir;lu • 'Dovy 1.liunic 'lool 
67 CI(C.( DO;L'(j 1 \l.:) 0.96 
613 ., 

• · •.• 0. Lv\li)i:' • J.,):m , '1.4) 
69 ill".d l' ,< Jucopn : l 'O./fO .. · 70 Imolino Z~l.nv:,' . ·~.oo 

71 " , . "",0. Lot.:'::>i:'1 Joan. " '1.4:) 
72 · J.rj.ul"l,~ .j'ouv::>h · o ./;0 · · 
73 : Cov:"\.~""<J :'ot.;io '1.81 · 
7-1 : Sou:t:..:;o ~Vl'iluu 1.6l " · 'I') L\u[&in\Ji~ l:CI~ilQ O.2\) .. · 76 kvill 'l'u" .. i...., 0.40 
77, v 

l'lwUo ?;;uvoi t JO.3oph 0.40 
z '/ " l~,(1io::.~'1 ?io~':"'o-Louiu o.~o .. 

il,) · 79 Cc:.'vcu.:liou J" uu:."'d~i~ % 0.C4 
80 Joauv;)i~ Cuill.:lUilhl 0.6t. 
51 ~ Blnny Pn::Jc~l ,0.16 

~ 32 :Ji () '':'~~'; 1 llolilunio Ov64 · · 133 :3.Ylvi~ :~;l:" ilo 0.20 · • 
0L;, D.ni u,:; Gluj,"i~1 0.88 · : · 35 C!~~mpouino !)oll oiz 0 : 0.64 : 
&6 ;:O:">J'~OUl' ,j'o:;oph .032 
D7 if.li1o. V il'~o'1.0 r 0 .. 96 
88 ;':.,,0 P~'cvoi "'; Jc.coph o.eo 
59 Jilli:.;r.co l~ilo : 6.10 

I 

90 :"~i'f1\') " ;.; a·~ uOl'u ::'arcvllin 0·56 
91 .,' t' • 

"."l'.l\lO v',::,lol:;uia 0.48 
92 · L\lOi:"'J~~n. ~~lo~:~r.dl'O · ,0.32 · • , " · • 
93 Clol'v il Oncol' 0.96 
94 f Nr.h) • ;.~[.~\ olino :Ilrau~loio 

, , ' . O.~4 
95 z' 1,11410 • r,i I! l' i U,l 1·10 G':;O rou:: 0.32 · · r 96 ' r ElllllonJ. C:"u l' ... ::. iu:'~ 0.32 
97 : Brie.!. tJ~(J V ilJ. Ol" I 0.32 % 

98 I J 0(1(> ph CLl U IJ iv'l " 
" 0.32 r , , · J 99 

, 
: Lo:..'r:.il'lo toi:.' ;':ou::. .. trc 0.32 , J 

, 100 : : ~mo. JO~iG'"O Do:wm~sc. , 0.32 " • 
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1; V~. : 

: 
:101 
1102 · · :103 
:101, 
tl05 : 
:106· · · :107 ': 
~lOa I : " 

:1°9 • · :110 : 
r 

:111 · · , 
~1l2 : 

. I 

.. \.' , 
'.' I ,", ',' 

',. 
I .', 

:113 ': ' 

., 

'll4 I . 
c' 

: 11 )('j I 

: 11G·· · · 
:117 r . 

::.l.S · · 
: -19 

.. · .J. 

'120 
¥ 1'"" · _ ... 

I · • • · • 

HIUJI'J'ATIOX BURIN (:.mITr~) 

~~O. Sylvain TIomain 
}'Ol"J'dild. ~nlr,O\~r . 
Hru. Ducormo El~i~u 
Gub:,"iu1 :::o::.~ •• 
G"b"'i0l HODtm .' . 
Fa r:.,;md ;.:onl:~~rar.d 

I·:onJ~£Hlo l~r.:ln"oio ... 
~~O. ~~t'oro ~~roQllin' 
HrL>. ll·:~thivu . 
Mont~no FranQoia 

... 

I.~r •• o. 11X"l.old. Ro.'l.~ dj,to. Luoianne 
D01'lUt~ 

j·li:lO. Imo1inu 
J3u;,:·lu.J 

Wnlinotor Mo~tor 
R(ll1o-:ior ))011100 th~tl1.u 0 

01yo::;0 ... )3ol.'luo 
ImgiJlu 

loito 

. I 

" 

. r,;osuln .. P0~r..::. o"~ ~uloin\~. 9poli:l 
l.lazvuoollo ;·:.:;:..:i:l . 

. Cantror. JOc.cpb. 
D~mi01 ROGun 
D~niol F:ocun' 

i , 

: 

: 

, . 

· ' 

· • · • 

·!3up. oult 
Haoto!'olJ 

0.32 
0.32 · · 2.58 
1.20 
0.G3 '. : 
0.32 .. · 3.00 . : 
t). 3:~ 

1.12 
3.87 

Ow64 

0 •. 64 

0;61;-
0.64 
.0·.24 
G).16. : 
1.29 , .. · 0.32 ~ · , '. 

w 

0.16 · 
0.11,0 · 0.40. · 

• • 



SYSTEm; D'IRHIOATION 

HABITATION DUCIS 

PropriHairoa I Sup. oult I Noa. s Heotares 
, 

l' Louie Dimanohe , 0.64 
2 I Hrs Viraile I 1.61 
3 I Nahon }~orpaQu 1.61 
4 Hra Am.<lie r 2.95 
5 · R,<my Fila , 0.64 · 6 I F~linor R,<my , 0.64 
7 r Nafda Jeudn~ r 1.00 
8 , H..<rard Nomorin , 0.40 

· 9 I Cl,<ano Pierro , 0.40 · 10 Do1tor Horoe I 2.00 · - · 11 Pig~re Nomorin , 0.96 
12 Renodin Nomorin 0.96 
13 '\ '. Fran90ia AuguDte . , 0.96 I 
14 ' Dunoio R0my 0.64 
15 Anooti11a Darth~lomy 0.96 I 

16 I Romano Roc-or 0.40 r 
17 , C1GiN Clauda 0.32 , 
18 ~Iild. Loroy . .' ; 1.15 I 

z 19 Certu1e R~gia 0.96 
: 20 ChriatiQn Hogor . 0.96 . 

21 s Polon In-Simon 1.29 
I 22 Aliza 0.40 z 
r 23 Hl'a Domer<;.m t r 3.00 r 
r 24 r Donie Jabouin , 0.32 
· 25 r Grauto Bornadotte • I 0,24 · • s 26 r A1iotto Piorro I 0.32 

27 r Tulia Joseph I 0.24 
r 28 , ' Antoine Chaperon I 0.32 

29 Olf,on Simon r 0.82 , 
30 Chrillti.m Rogal' , 0.85 r 

r 31 Ramoau Gabriel I ,OD85 · · I 32 1~oro1 l,t<lrtin , 0.50 · • 
33 · Thermogino Augustin r . 1029 • 
34 I Hra R,<gis Louis , 1.07 
35 Mi1voix In-Simon I 0.32 , 
36 , Hra. JOICqUOEl Jonas . 00 50 • r 
37 Morel Martin 1.22 
38 , Mme. Morel Martin 0.64 • · 39 I Hru. AoaQ'U. , 4.26 
40 Hra. Borth.<lisa Ch~ry' 6,00 
41 ',' , Elia Louill 5 0.24 r 
42 I Mme. M,<ritono Do1'il&& I 0.32 I 
43 I Missile Joaohim , 0.80 
44 I 

, 
Ema Tanis r ! 0,80 r , 45 I Mmo. Jaoob YQloour1i ' 0.64 I , 46 I Ja,m R.moau r 0.08 I 

I 47 I Goanar Simon I 0.16 I 
I 48 • Odile:Be1'nQ1'd. • 0.90 



, I 
NOB. Propri..<tairoe , SUp. oult. I 

Hectaros 

<l9 Raymond Flourimond I 1.66 , , 50 JOGiae EliGoa 0.32 , , 51 , Elisa Cadet 0.32 
52 , RomonuG Nomorin 0.64 I 

53 Th~lo Mathieu I 00 .)2 
54 Mmo. Morel Martin 0.Q4 
55 I NelGon Darth616my I 0.32 
5~ , Thormo Augustin , 0.80 : 
57 , Lauroro \~ant , 1.61 : 
58 F.cn'lon Jooeph 1.61 I 

59 . Hme • 11orol Martin 0.64 , . 
60 Blifai to Cadel:r 0.32 1 

61 , Mme. Dt<lormo 0.32 , 
62 , Viorbola \~ant 1.45 
63 OGner Areant 0.16 . • 

·64 Hiosion h'van~Glique Baptiste: 
D'llaHi roprQaenU par ~. 
Louia Aloindor. 0,32 

65 I~mo. 14i~oba 0.64 , 
66 Anaiza Horny 0.48 
67 LYDiaD Wliooa 0.16 
68 Poroil ia Alcim6 0.16 
69 Duv il Vancol 0.32 , 
70 ROGia Piorro ·1 0.16 I 

1 71 , Louis Piorro , U.32 , , 72 , Levasseur rlai1sthG , 0.32 , , 73 1 Mao"<doinG Rom,c I 0.53 I 



SYSTEm~ P'InRIGATION GERARD (CAYES) 

HABITATION GEHARO 1 

Woa. I PropriA tairoQ I Sup. oult I 
I I I lIaotaroo I 

• c 
1 ~1mo. Jaoob n6~is 1.00 
2 Milford NoU1 0.32 
3 Doroinel ChGrY' 0 • .32 
4 William In. NoUl 2.25 
5 Mmo.C~rimi~ L~onDrd 1.61 
6 F10urisma DosjQrdins 1.29 
7 Emiluu ~liGoa 0.70 
8 Phanor lUiocllr 1.93 
9· Dorviluo Eliaoelr 1.9.3 

10 lira. Norvil 1.07 
11 Soint,c 111athiou 0.64 
12 Lubin :stionno 0.46 
'13 D61ormo P1aioimond 1.29 
14 D~la :.tothiou 0.64 
15 Emilo :,lathiou 0.64 
16 'N~1oido Viathiou 0.64 
17 J llY'O il10 1"a thio u 0.64 
18 Emildor ~Ia thiou 0.64 
19 F~lix In. Phi1ippo 0.4.3 
20 Alt~nor In. Pierro 0.64 



SYSTw·m D'IRllIO"TION OEntlHD II 
HtlDITtlTIO~ armAHD II 

I Boa. PropritairOD I Sup. oul'. I 
I HootoroD 1 
1 1 lIrs Herine 1I1oxiUQ 2.5B I 
I 2 :'.oriao Aloxiuo 0.96 I 
I 3 Exantuo TOUBoain; 0.96 : 

1 4, Silvia Edouar~in ,0.64 
I 5 EXQntua Touoogint ·1.29 
I 6 ~1ori us 'l'homuo ,0.32 
I 7-A D.<tior Conotant .0.46 
I 

. 8' : C'<d'<oia Louin 0.64 
9' , Norviluo 1.11ysD~ 1.00 

10' Cadot JOGoph 7.00 
I 11 Sophina Louio 1.29 
I 12' : Elinn Gur<nQrd ,1.61 
I ' 13' , E~Qntuu Touauaint ,0.64 
I 14, :, Etorviuu Chr<ry ,0.96 
1 lS : Hodri{;uo ::it.JOUl' 3.00 
1 16' : Uoroiluo 'l'.mio 0.50 
I 17' StanG Piorro-Louia 2.58 
I 18' :, Pol~un Tououaint 0.50 
I . 19' : St. Cyrilla ~loxidor 0.64 
I 20 ',,' PhQ1Qnto Vordiou 0.96 
1 21' , ,C,r6m;y CQilloux 0·53 
I 22 .' lIonor~ l·'anfan 3.00 
I 2) Jr<diuo Lar.uorro 2.58 

,I 24 Dioudonnr< HOGin 1 •. 29 
I 25 Van io;1'" Hilord 0.56 
I 26 Lubin Etionno 0.40 

27 WilDon Siffoit (Sonoon) 0.32 
I 28 Mmo. Domingo L~voill', 0.40 
I 29 l1'nook Civil 0.96 
I 30 Gorvilia Civil 0.96 
I 31 Guordon Civil 0.96 
I 32 Jouno 'fouooaint 1.29 
1 .B Luoio Chr<ry 0.64 
I 34 Emlli1l6 Nuthiou 0.32 
1 35 Paul Emilo TouoGoint 3.07 
I 36 Bortrand In. PhilipPQ 0.34, 
I 37 JooqUOQ Vordiou 1.40 

38 Lr<onio Vordiou 0.56 
39 OdUh DoZ'nurd 1.61 
40 N't~ro MorvilluD 0.50 
41 Diouv6 Duplouoiiil 0.00 

I 42 Mili'ort NolJl 0'.64 
1 43, . Louioe I·jorv ilUB 0.32 a . I I , 

44 lIohou iUlord 0.16 
I 

45 J.OUiDO r·:orviluo I 0.50 I 

46 I Mmo. HornonB' DuploDD 1a 
1 0.32 I 

47. 
1 Joanno Vordiou ropr~sQnt~ par I I 

I Phalunto Civil I 0.16 I 

I 48 Voil1ard Vordiou 
, 

0.56 I 

I, 
49 1 Ilnook Civil 

I ' 
0.24 

I 

I 50 1 ElioPhorno Adim~ (~1m18'ro) I' 0.32 
I 

I 1 I I 
51 Hormun duroo1n 0.16 I 

I 5~1 , I Qormgino l.a't\l8 I ,0.24 I 
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~y!.jTE'r.t~ D'IlmIG,\TIUN 

HADT'l'ATION mmAHD III 

1 
~o •• 

I 
ProprilStairos 

1 a • 
I 1 I 

Zup. oult I' 
HootllroD • & 

I 1 I Suffrll No~ran I 0.32 I 

I 2' I Hra Jean Jooeph I 3.54 I 

I l I Franck Hyppoli to 1 1.00 I 

1 4 I Hra Bonoit Noel (Anthony repf£jant,1 I 

I I par Maro Jeune 1.61 I 

I 
5 

I 
1~ano1d. Hoi DO 0.64 

& 

I I 

I 
6 

I 
Ema Tanio U.72 I 

I 7 I 
Trosuti1o Etienno 0.32 1 

Q 
I 

LaroDY Horv iluu 0.32 I 
9 I 

LysiaG Eliaoa 0.64 I 
10 , ' 11.mo. Ovol\JO In. Piorl.'e 0.)5 
11 

I 
Joaias ~liDOU 0.64 

12 Ad~lina In. Louis 0.72 
13 I 

DiliDma In. Louis 0.88 
14 1 Viorgo1~ In. Louiu 0.88 
15 RODOlio In. LouiQ 1.04 
16 }t'~n~lon Cb.<ry 0.24 
17 

\~. 
Polan In. !:)iUlon , 0.22 

18 JODa GilI:tun 1.36 
19 1 ~lUDOliidin JODOpb. 1 0.43 
20 I ' 

Hmo. J.t'f,lb: !-iat.hiou. (Luoienne) In. 
I 

I 
Philippo I 

0.32 
21 1 Doauvuio Joaoph 0.96 
22 

I 
l~mo. DoliuD PiorrQ 0.43 

23 Lebrun l~ilord 0.40 a 
24 Mra ll:rnoot Donie 1.61 

1 
25 JOGa Ga.<ta·n 1.29 1 26 ErniluD l!;l1aoQ 0.32 

I 
27 Do1bruno :iool 0.32 , 
28 Sore LiDO 0.32 

1 29 Illmo. l!.vurmont Pierro 0.43 

I 
30 l;miluG l'lisoa 0.32 

1 31 Soro LilJO 0.43 
32 F,clix In. Philippo 1.25 I 

1 33 DioudonniS HorculoD 0.32 

I 34 Emma Horoulos 0.32 I 

I l5 Huoeadin JOGoph I 
0.32 

I 
36 J~mo. Corey Ch.<r,Y' 1 0.24 

I 37 Vi tuliu 1latoau I 0.56 

I 
lB I 

Ir~no B.ltoau 0.56 
19 I 

~Imo. l~ranoilia li'ran90ia 1 0.36 

1 40 • ~lont1l1oul Ch(.r,Y' I 0.32 I 
I 41 Louiao HUl'villuu & 0.64 i1 

• 42 a Montilloul Chf.r,y I 0.32 . , 
• 43 •• ~t. Juat,Q Tanh • 0.64 I 



lMSltAT10N LAaATrr; .. - • 
Sup_ cult, flri ~ 1'&1 .... 

t\oe. • ProI,ri Hili .. .,. I UClot.nr ... • U(lol.l'Irea • Montaut. • Ob ••. - • '.f .f, __ ._ 
• 1 • ~!'Q() Lutlev1c Adonie , 1.~O • l,~.\)O • 1::'. -18 • .) .. • C~nHt4n9 no~n"'I"~ .. nt. , O.O~ , " • 11.ta • 

" • Dd t."iu'l 1.10r.Ht" Ii &A t. • U. '''i • .. • 11. c\2 • ., 
4 I l.uhin St-Vl,Qr'&. , Ii.':O i " • C.1. (h) • 
S "llf\~ 1 i f'le ll('III$"~ MAt, I 1.:.19 , " • lli.tlU • 
6 • J."urv ','o'n,' r~ i&JlCl I ~.uA I " '~ 41.1u 
i • 1 Vl.". ~'4\thi4'''' I 1.{;0 , ' H I 10.:.00 I 

8 I 'i,Yl''''lin Guti '~ (J.:J~ " 
ft I O.fH • 

() • ..,~ I\U M.~t.h' ojPU ' ; 1.O~ ~ 
.. • 1:':.0v 1 

0 • l' .. ul"u~ .1<tuUQ • O.uO I. .. I 1.!W • 
1 • hi"'" St,-:'aul I 1.00' " • l.:!.Ov • 

12 • l.$lIr(hll",a VI\)oJ.., • O.BG J' It • lO.~O • 
3 • I.ubi .. :],t.-tJOOII't. • v;CO J , " ~ u.Uli • 
4- , II, u\4,lc)a\u\l ~~t'd6ua I v.a.:!. I" .ft , .'J.64 I 

15 I l'~U~~o 1'oilf ... ~66Qt, a 0.12 I " I G.~~ I 
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SYS'1'l~;.tr: D'IHHIGATIOn 

nl\BITIITIO~1 JJADAY 
I 

~oa. 
I I I 

I c Proprit$t.airos 
& 

Sup. cult. 
& 

II z • Hocturoo , 
I I 

1 I MQurioQ Petit-Coaur 
J 

2.15 
2 I Hra. Danoit ~ndr~ , 0.46 
3' I DODtin lJulna 

I 
0.32 

:4 r Rom<ln~, D Fon tu ina 
I 

o.)? 
'5 I D&lrci us B.u'u th I' 1.34 
'6 

I Luoian A1 tl(ma 
I 

0.50 
7 , s Julodao Vorvile 

I 
1.61 

8 , Bollera ~ollGrlour ; 1.29 
9 I lIra. Diewnond 

1 
3.87 

10 J Cicilien 
I 

0.80 
11, , C'(cilo Cubriol 

I 0.40 
12 " Savory }<'ranoa 

J 
0.80 ' 

13 " 'I',~linord Lorey 
I 

0.80 
'14 'l'h.<lon I'longf.rurd. ' 's 1.8) 

~ , 15 ' Robart Domor9~nt' 
I 1.29 I 16' . Justina Clorg'< , 0.32 

J 
"·17 : D.<lius Clara'( I 

0.80 
I 18 ' lIra. Nool Cazoau repr~aGnt.'" pal' : I 

Arnold CQ~a .. u 
I 

0.80 
I 

.19 Hro. LavQ1QD~e I 0..00 , 
20 ' D'<l1ua JOGaph , 0.95 ; 

21 OootQ Chaporon , 0.95 
. ,22 V.<lina Dupont.Clorg.< I 0.95 

23 H,cguluD Dupont C1ol.·,'<, I . ,0 95 
24 I Julian l''runco 3.30 

r 25 , SoindiliQ Zt. Fo~t 2.60 
26 I Hrs Duvergor 1.29 
27 I Ooata Chaperon 1.83 

I 28 I 'l'hl<lon MOlle,<rard 1.83 
I 29 , Or"lia Oabriel 0.93 , 

30 Iomi'.lno !~oU1 0.93 
31 I·'Quotine Ollb1'iol 0.9j 
32 C(;1110 Remy 0.93 
33 Armand Oabriol, 0.88 
34 Ouilnor GnbriC'w1 1.12 
35· Diouoirg Ch.<ry 0.91 , 
36, N003iln Caaoou 0.03 & 

3f Rooairo Domo1'Qant 0.40 I 

.38 Loclo1'o Lorvinoky 0.40 I 

39 I"loy CQOal:UD Q't lUiQllQ. Calui~wa 0.64 , 
40 Duo~nQ CheCry 0.64 I 

41 r.1mo. Harc.-:luo ValoiD 1.29 c 
42 Vital-Hormo Chamblain 0.40 I 

I 
, . 

I 
I • • I 
I I 



3YSTFI·m n'IRHm,\TION »J!BR~IL (CAms) 

HABITATIon Lr; DUC 

I lloa. I 17opri6tairofJ • ~up. Cult •• 
I HootoroD z 

1 L~ophornQ LouiQ~' 0.24 
2 C10vil Lubin 0.24 
3 L,condor Uauon 0.24 
4 Lanoso Louia 0.34 
5 Fran90ig I·laxia 0.32 
6 Goorgoa Radon 0.32 
7 Anglodo Al.<andro 0.64 
8 . Liman Edouar~ in 0.32 
9 AdolphQ P1orrQ-Louia 0.48 

10 J.atrol 130njamin 1.29 
11 ' )loroiu(J Radon 3.22 
12 . Bonoi Durj.n 1.93 
13' , Sin/as ~Iulloau 5.07 
14. I T.<l.<tsino Uoaor 0 • .32 I 

15 • Hmo. DGgpr~ S~nQt 1.29 I 

I 16 I J.mlJiUD Jooolyn 1.29 I 

I 17 I R.<volua Jooolyn 0.96 I 

I 18 I R,<volug Jooolyn 3.31 
I 19 BomoQtQr NUGOQU 0.64 I 

1
8 20 , N.<auto t1uooau .' 0.32 , 

21. Q'<r;jrd Condp II 3.22 1& 

22 Vilbrun ?iorro I 1.29 • 
I 23 Nelson HUGOilU 

I 1.29 
24 ~~anoino AlpbonaQ I 0.64 
25 F.<rol Hon~ I 0.64 
26 R.<my Fila I 0.43 
27 F.<rol Ron.< I 0.64 
28 GrQuto Bornadotto .' 1.20 
29 • ~ionolQ Aristildo I 0.97 
30 Hmo. ~tonnQ Conatant • 0.48 
31 Irootll Nozil I 1.93 
32 Lovoioior Char1ovoig • 0.32 
33 DonooiuG In-?ior~Q • 0.80 
34 li'rmal'loia Hogor r 0.86 
35 I·loriath:'!l'1o I':UOOilU 

I 1.00 
36 LQboGo1oro Bortbol~~ I 0.32 
37 Luninoia Joudy c 0.64 
38 Carius Dumoulin a, 0.08 
39 • Pr.<v1uG Bdouara1n I 0.25 
40 lIro. Chaporon • 0.64 

I 
41 Cm-iotion Rogar • 1.00 
42 Chriotililn ROlJQr 

I 
1.29 • 43 Anoni€lr l~uooou .: 0.46 • 44 Chr1aUon no~or o.ao 

; 45 Hrs. Eluiuro 
I 6.18 • 

I 4G Mme. KQro Donold ~axi8 I 0.27 • 
I I I 

• 47 ~ernava DosroQ~~a 
I 

'0.32 , I' . .. / ... 



, Nou. I Propri"hiroa • SUp. oult. I;; 
2 r I IIootaroD I 

I 
48 

I Nicanor In. Piorro I 1.29 I 
I 

I 49 I Exima In. Dapii&te ou ~a. a I 

I I I I , o • I 
YQYo ~/lln t , 0 .. 41 a 

• . 50 
I 

Harry Noptuna 
I 

0.35 ':' 
I 

51' , 
I 

E10urdos I,~al:ili3 
I 

0.27 
I , 52 . 

I 
I~rno. Fr~nok L~gQ~ • 0.35 I 

,- 53 ' • l':oro1us llodon 0.24 , 
54 Dufanol I,~5:dg 0.35 

I 
55 

I 
o Y.onol Ron.< a O.OB I 

I 56 I Alino l,lo~ao 
I 0.43 I 

J 57 I Mmo. Andr.< Al'<Qndra 0.1'0 I 

I 
~8 

I l?J'an90ilii ~xig 
I 0.32 I 

II I I I 



I Nos. 

I). 1 ' 
2 
3 I 
4 . I 
5 
6 

I, 7 
I 8 
I 9 
I 10 I' 
I 11 I' 

I 12 ,I 
I 

I 
I 13 ,I 

I 14 . ,.1 
I 15 .1 
I 16 , ,I 

17 ' 
I 18 ~,": 
c 19",,1 
, 20' ,I 

21 ' .1 
I ' ,I 22' 
I 23", I 
I 24",.1 
,I ,I, I 

265 .. 1' 
I 2 ' : 

27 " 
28 "I 
29 1 ,: 

3°' .' I 
31 ,. " 
32' ,I, 

I 33 " ' I 
34' I 
35' " I 

36 ""I 
37 "I 
38 .. 
39 ,I 

40 " ~ 
41' ,I 
42 I',: 
43 ' f I 

44."" I 

45 ",~ 
, 46, ' I 

, I 

" I 
, ; f • 

, I 

STSTEME D'InRIGATION 
HABITATION LOMOND 

Propri.<toireB 

:.1.mold Mo~a,':(Q 
~Iario Loui£l9 Neptuno 
Hra. Lanose Lotus 
JUliUD Simon 
a"ry D.<Hzniro 
Romano Chaperon 
Julius Simon 
Mesif'ort Laoroix 
Hrs. Protin PrioQ 
Jeanne fit-P.:\ul 
lUohol Cado~ 
I·Imo. Lorenoio Joseph ditOrphanise 

I SunL oult. 
• Hoollaro 

1.61 
0.48 
7,72 
2.14 
4.12 
0.32 
0.88 
2.58 
1.24 
1.00 
1.29 

In-Clnudo " , . I 0.64 
1.29 
1.29 
0.48 ' 
1.50 
0.32 
0.35 
0.35' 
0.64 
1.85 : 
0.32 
1.92 
0.48 
0.32, 
1.04 
0.32, 
0.64 
0.12 
0.16 
0.48, 
1.75 
0.50 
0.81 
0.82 
0.32 
0.64 
0.96 
1.32 
0.58 
0.56 
0.32 
0.32 
0.63 
,0.16 
:0.16 

Hyrtil Blaioe 
Mmo. G~nis Cadet 
Edmond In-Claude, 
Julius Simon 
Darius ~eaDoroux 
Laurent Patoau ' 
Laur~na :Bateau' 
Rosana1 
Edgard Dennery 
Ch~rib~ jn-Claude 
Plaiaimond Cloraaint 
'Sidiouv~u Aladin 
Aubry Vinud 
Elida Antonor 
Stivorno GallumottQ 
LamorQio ,Joseph 

, Arnold L,(voill~ 
Nervy Villud 
\'Iilnor Viaud 
Vital Euataoho 
Louisiana Louis 
ZAb.<li to St-Puu1 
Mma. Lodue Chatoau 
l-\ilfort Josoph 
Lor,(uG Paul~ull 
Joaiul) Joseph 
AnaciuCl Dioufort 
Frnnoi1ia Gabriel 
Eltuo Bor1us 
Vital E'uataoho 
S~rtB A1adin 
Destin Guerrier 
Vilbrun S't-Pau1 
Wmo. Zab61ito St-Pau1, 

I 

I 
I 

I 

I 
I 
I 

'I 

'I 

:1 

I 
: I 

: I 

'I 



HADDTATION Lt)f.tOND (SUITE) 

I Nos. ' I 
Propri,(taira~. Sup. oult I 

I 

• , j": I .1 
Haotarea 

41 1 Iaohal Elys,co .0.60 : 
'.'48 . '1 Mildor In-Clnude 0 .. 32 J 

49 . I •. :·lmo. Dioufort St-Vil ,0.32 I 
I 50 Notildo St.-Paul 0.64 

51 Doauvais H'<rodo. 0.50 
52 : I Charles Dioujuoto 1.56 
53 • Aubry Viaucl 0.64 
54' : I Saintila Soptimus 0.32 
55' . I . Uorotiua Horasm~ 0.64 
56 · I: ·Urs. Mer~ior Ron~ 1.08 I 

51- : I Neator SilVera , .0.32 : 
58 :1 lIra. F1orostia. Thorvil. I .2.00 · I 

59 I Sorvoudiou wagnQO .0.32 
·60 1 lr.<lio Fortun.< . .0.41 

. ·61: I S~rvi1ion Ron'o· ou U~d,(e. Ir~lio , : I 

C Fortun'( I .0.41 ' : 
62 r " 

Ir/.lio Fortun·~ : 0.41' · I 
I 63 I . Inoroilo Jooeph. £ 0.32 
I • 64 · ; l·l030lio f·lalotto ,0.32 . 1 

. I 65 '. I InoviD L~veil1". . 2.15 · I 
·1 . 66 ., J.1ar:aior Ron'( : .0.64 
I '61 · 1 . JenllUl'4lo Simon, . I .0.64 J , . 68 · I. Aubry Viaud I 0.48 I 

I 69 ; , ~loxilhommo Alexis I :.0.48 I 



GYGTmm D'IHHIGATION 

HABITATIon HONVILLE 

IINoa. Propri~tQireB I Sup. oult 
I HeotnroB 
I 

l' ~ Ulmona Florvil 0.96 
2 I St-l,torin F1'llnoa 0.32 
3 I Pam~lll st-?aul 0.43 
4 , , D.-:o~o Dt!.yol' 0.64 
5 I Saimdilia St-Juato 0.96 
6 Andl'.t So:irnour 0.96 
6-13 : Osrntlno lIyppolito 0.32 
7 1 r.il~dol' Jauna 1.29 
8 " 1 D~liotto Domar90nt 0.96 
9' Lcuiaina Doma:,,'.yant 0.96 

10 Col'ambosy Ooma 1''] an t 0.96 J 

11 I AmJl:lia Domoryant 0.96 : 
12 : ' Diouv.< Domary£lnt ,I 0.40 
13 ,', 'Orio Domor Y£.ln1. , 0.6~ 

14 'fh.< omu J a u on : 3.53 
15 , , Camillo 3t-Paul .fUl.}- l. ';;.lj. I ).}39 
16 " 

Bony Ch,(raotal u.6~ 

17 I Dony Ch":rootcll 1.29 
18 , Irnorito Lain'!: 0.32 
19 : . DadiuG Joson 0.32 
20 Slluvour !i'unor 1.29 
21 Rnoul Dayal' 0.56 
2~ Alot.o Dr.rthold 0.56 
23 2 ~ainti1ll Jooohin 0.16 
24 ' I DOD tin In-;'~n.rio 0.24 : 

: 25 I DuroGtor Cr~aOird CD.16., 
1 26 ~ Robart D~mor9Jnt ,0.64 : 

27 , ::odio1' G1'r.eoiN 'I 0.48 
28 " 

Pierl'o ViI 0.56 
I 29 DUGGQuvaur Jaonty 0.32 : 

: 30 Gloriull 1o'1'a l190io 0.16 z , 31 f I!.onil!ua Guichard 0.16 I 

32 ' I 'fouuoy H.<oulri1·t 0.16 

33 L,~onQrd li·ur.~·i.W 0.32 

34 H.<vi1 Oab~' _. 0.96 
35 : ' Jon,:wou JOLiu.,h 0.96 . . 
36 , Robart Go:.llwaotta 0.64 

37 
.. S,(natG~ Cu1l~ot~u 0.32 . 

: , 
f , . , 
& &. I 

: 1 , " : , 
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SY3TBUE D'IRRIGATION 

rIABITA'l'ION ST.;.Pl~LIX 

+ 
NOli. Propl'i6tairoD Sup. oult 

4 Haotorao 
I : 

1 Hilno~ Cajolin 0.24 : 
2 L.<otoo r,t'<Gidor 0.96 
3 I Esthor Batoau I ' 1.29 IS 

I . 4 I T'<l.<moque Sully I 0.10 
: 5 Paulino FronQoio 0.64 

6 I Tioquo V~inquour I l.29 : 
1 I . Duvorg(~ Odilon I 1.Ol 

.: 8 s Do 10 rma lUnoorou;;.: I 0.43 
9 0' 

~ Josoph Cajolin 1.93 
10 Nostor Cajolin 0.32 
II . DiOUGoul Clorsoint l.93 . . 
12 s Robart Oalumotto 0.64 . . 
13 I EdnaI' !-:oloon 0.64 , 14 Roussol St-Justo 0.64 
15 s Iuraol Ropr'cont~ par Vill&roon s 

In-Simon 0.64 

16 Jiubry Vioud 0.43 
11 S/nntour Louis 0.32 
18 JindrA' Joseph 0.32 
19 Nmo. ~'Jill io[n St-Clairo 0.32 
20 Robart Louio Gallumotto 0.80 
21 Mme. Barboau St-Poul 1.29 
22 Norviluo Dovoreor 0.90 
23 Dutl,o Emmanuol 0.96 
24 Pr6voit Bmanuol 0.96 
25 Hra. IInVnor 3.50 
26 Romilno It'on to ina l.93 
27 Ilm.::! Limo 1.93 
2U Sinfr.cuo Lima 0,88 
29 SidiGUVOU Joooph 0.32 

II 
30 Elio Numa 0.32 
31 ;':mo. J.lmano EYoillord 0.56 
32 Id'ra LavalClGoo 1.29 
33 Hra Joaoph 2.00 
34 
35 
36 , I 
31 I 
38 : C.<lim~no st-Justo 0.64 
39 I 

Cl~anor O. Mario 1.29 
40 r Noaios C£ljolin 0.32 
41 lliana Cajolin ~.24 

I 42 • Ilona Cajolin 0.50 

I 43 F Emilio Cajolin 0.48 
I .44 I t 

~Iatino Voinquour 0.24 
I 45 Julonio Cajo1in r 0.32 

46 Vild~a Cajolin 
I 

0.32 
41 I 

M61iot~na M~aidor I . 1.00 

I 48 , lira. T'n.<lua CazoaU 
I 

4.30 
r 49 I ~imo. FranQoio Wa thieu I 0.64 

I 50 , Ulyaso c,ctou'tQ , 0.48 
I '5J. r 



HAlJITA'I'I()}1 S'l'-f'f:LIX ! SUITEl HootorQD 
,.l!2..flJ..-, etsuu: 1.<:to ito c ~up. BUU 
, 51 " , I,lmo. Raoul Pinto o. 0, 

, , 52, I LAlio Pinto , 0.32 , 53 I l,!mo. r.:orpeou Luo I 0.64 
I 53 ' 1 Imane li'rnnoo , 0.32 

55 " ~horcilia Pinto 0.32 
56 

,. Oosto Chaporon 1.29 · 
51 '~,Ioroau st- Paul 0.16 
58 'I Lano~o Molbranoho 0.32 
59 

,. RImy Duvarr,or ,0.64 ' . 
60 1 Exila L.<eondro 1 0.43 , 61 : ' Domar9<ln" , 0.96 , 62 .. rt.orvoluo Duvoreor 0.34 • 
63 ", GaGnor Barthold 1.12 

I 64 '" : Laurfua In-Daptioto 0.16 
S 65 Viloon Joooph 0.32 

66 Cll j olin Fila 0.26 . 61 lIra • Dariuo l:'<:DGOrOWC 0.64 . 
I 68 Robert Cojolin 0.40 , 69 Tormina In-GillcG 0.56 

10 ' z Ulriok Boliva~1 U.32 
I 11 , 'S JI'J.1 ,< til Tyo r 0.32 , ' 72 ': JiU~Wl tin Lt<tan& ' I 0.32 , 

73 ' : Lolur,(uo In-Dr.ptioto . 0.32 I . 
74 ': Cloronint Ironic , 0.64 
15 ' . Gab::iol ROGan 0.64 : ., 
16, ':, Hom~ro Laino 0.64 I , 77 ' . Clairovillo 0.50 · I 78 ' 'J Euataoho Eu~tolion ,1 .. 61 : , 79 ' , Ludi'un Domorc;ant 0.64 , 

I 80 ,. r,lmo. Hyppohto 2.58 · 81 , I4mo. Bonoit 1.OU 
82 ' 'S Ex il uo r,loxi 1.00 
83 ,. r,:mo. Korv il Viaud 0.64 ' . 

I 84 ' '. Hro. Dorluo 2.58 · 85 ' . 1·1ma. L~oph~no Domorc;snt, 2.00 · 86 ' ., Mmo. F~an90io l301izaUIlO, 0.64 
87 Pam,,~la Sormo i1 2.48 
88 r.~(jrzi()r Ron,t I 1.10 
89 \ : Mmo. Hlloul Pinto · ' 0.16 · 90 , ,,' IJlyoGO C.<touto I 1.12 .. . 
91 'f: Dootin Numa 0.16' " 

92 : Lodort In-Baptioio 0.89' I 

93 ,I I·lmo. Norvy Vi£lUd, , 0.40 c 
94 I 1401'zior Hon.t I 1.61 'I 

95 , I Bxira Lagrond. I 0.64 & 

96 
" 

!~anold Ho~oo 0.24 : 
97 , ' I lt~ordinand !,!one.crard : 0.72 I 

96 \ .: Clair l,:one"rord · 0.32 I • 
99, Lamartine Simon 1 0.24 I , ' 

100 , Lamartino Simon 0.24 I 

101 , I Diouvolormo St-Cyr 11).16 , 
102 , I Auguotin A1Vrno I 0.16 I 

104 I UrG. Donifooo rop.par lv'on Oa11u. ,I 
J motto J 2.58 'I 

104 Mmo Oulio 140100 I 0.40 I 



I NOB. I 

I , 
I 105. I 

I 106.: I 

I 107 
I 108 

109. , 

lo5:~ 

I1ABI'I'J\TION S'l'-li'l~LIX (:mITE) 

Propri,ftairOD 

Lo brWl Sully 
Rubin Sully 
JUix :Sollubrun 
Babon Vainquour 
Qabl'iQl Roa~n 

: Sup.oult 
Hoctaroa 

0.10 

· 0.10 • · 0.10 I • 
: 0.24 I 
I 0.96 I 



SYSTE;.u~ D'IRRIGATION 

HIIBITIITlorl r·1ASSIEUX 1 

I Noe. Propri~tQiroD I Sup. ou1t I 

I I Hoctnroo a 
I I 

I 1 Emile SamosCl I 0.80 
I 2' Hro Dwnera RoC.lr I 1.96 
I 3 Me)."oidion:.l Natbiou 0.~6 I 

4 r,!ontol Dancer I 0.32 
I 5 Sylvia CCldot I 0.32 
I 6 Joanno Donile 2.00 

7 Mmo. Coorcao Edouarsin 0.64 
8 l~G. Milor Batiste 0.64 
9 C.<lia Dangor 0.50 

10 F.<lioan Poirra-Louia 0.96 
11 N.<i Pierro-Louin 0.96 
12 Julnnio RODon Dit Wmo. Fornier 0.24 
13 Ev~no Piorro-Louie ' I Q.96 
14 Soono Piorro-Louin 0.96 
15 Honrioie Piorro-LouiD . 0.32 . 
16 Laronto Pierro-Lolda 0.96 
17 .l~ppolito Mn~branoho 0.64 
18 Adonnn NLltolluo 0.72 
19 I ·lIra. Erond Piorro-Louis 2.00 
20 Albert Arallnt 0.32 
21 Diouvoillo Pnuotin I 0.64 
22 :<1orloino GuillQUIDO I 0.43 
23 I J,1ario Louioa Aueua tin 1.38 I 

24 , N~o.<l1a Cl&udoo 0.32 I 

25 , Floranco auill<l~~O 0.32 
26 I .S~intiDm~ Sintia~~ 0.24 
27 . r Rooilia Philippa 0.32 
28' I Uro Horman Tanio 0.33 
29 I MottoluD EdouQrDin 1.61 I 

30 Gabriol ROGan . 1.29 I 

31 Simbort Edouargin 1.29 . • 
32 Osmar ~dOUllrd 1.29 
33 :Dolpooho Goromo 0.70 
34 Camillo ~~ill'ort 4.00 
35 Daooo Bolmon 4.47 
36 30 Dao Cajolin 0.32· 
37 Vi()tor J'~romo 0.46 
38 Doltor J.<romo 0.70 
39 ,Liaiuo Patrie 0.64 
40 Loronoio }t'ils 0.32 
41 Naro H'(gio 0.32 
42 Duo'<QQ Claudo 0.96 I 

43 . C,<di us Laguorre 4.00 r 

44 Justin Simon 0.64 
45 i'Sp.<ry Batoau 0.24 
46 . .l4mo. Clomant ClaudQ 0.32 I 

47 '.Lo~rand Oreste 0.76 I 



HAnI'rATION MJ\S3IE'UX 1 (SUITE) 

No;. I Propr1,<tairoo Sup. oult 
I 
I ' Hootllres 

48' Loubort Donnory r 1.29 
49 

I Soptus Chaoha . I 0.48 
. 50 

I 
1,!o~[iO Coraom,( r 0.32 

51 
' I 

Goeta Chaporon I 2.5P 
52 Sylva Edouarain 

I 
0.48 

53 Jooiao HotoluD 0.48 
54 

I • 
Dor~luo Tousoaint I 0.16 

, : ' 

55 I • Hrs. Freurnnoia PQtris 0.32 
56 Hmo. Norv il Viuud 0.48 
57 

I • 
Fauo tin Zaloru I 0.81 

58 
j I • 

FaeoDto Caudioul 3Qin-P.ul I 0.81 
59 

I • 
Nool~a Longuofo6DO I , 0.24 

60 
I ' Diouvoillo 1·'auot1n J ~.J2 

a ' 61 I. Dolpooho Gorolilo 0.24 , 6a I, , If'Qn10 J1niua , 0.56 I 



Nos. 

Ht,nrr.l'f.TION r·tAssIEUX II 

Propridtairoa .Sup. oult 
+-______ ~------------------------------------------~c~H~e~o~ta~r~e~B~---1 

'1 
2. 

.3 
4 
5 
6 
7 
8 
9 

10 ,. 
.11 

12 
13. 
14 
15 ., 

1 16.'· J 

1 . 17 J 
18' Z 

,. 19 J 

1 ·20 J 

21 J 

22 J 

23 . 1 

24 .1 

I 25 
J 26 . J 

27 1 
28 
29 
30 r 
31 ·1 

: 32 r 
33 ,; I 

34' :: , , 
35 I 1 

36 
31 ' r 
38 ,: 
39 . r 
40 I r 
41 r 
42 .: 
43 .1 

1 44 I 
I 45 ,I 
• 46 .1 

• 
I I 

Lore-nne Loohilux 
Am.(lie No~l 
~alord NoU1 
IIclonna W:tol1ufl, 
E1rnn NoU1 
Mirty1 llo~l 
L~oion Darnard 
Luoion Bornard 
.Dioa~no Piorro-Louin 
DirogonoM Pierro-Louia 
Paul~ua FloroGtn1 
Dioa~no Piorro-Louis 
FIra. BODouo t 
Duto1 Lon~uofoono 
Nioophorne Chory 
Honri~ie Piorro-Louis 
Adonna Pierro-Louio 
Adonna Piorro-Louio 
Goeta Cho'lporon 
Ch~ri1ormo ChArootal 
GenuD !3'<ra 
Gab .. "iol RODon 
Mmo. Loduo Chateau 
Antonio Emmanuol 
Gabriol Ronan 
Emilio R00c1i1 

I~'<ronoiQ j·I,(l"isA 
PA1ioia LouiG 
Sardiou Laroohollo 
T1lneui Louin 
Elisa Cuuot 
D.<lormo :,I'<riGo 
Joanno Longfo8oo rope pa~ Claire 
Adonna j,%.<tolUG 
Luoian Tlornord 
Ertonanoo DarbouQo 
Alix BurnDrd (Ti ~oto) 
Gainoirion Oanty 

. JooiUG Jooeph 
~Irno. Vvo. Dari UB ~rOB8eroux 
Jalouo 14a thiou 

J 

. J 

: I 

t 
: J 

, r 
: 
I 
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9.0 PROJECT PROBLEMS AND CONCLUSIONS 

9.1 Personnol - Counterparts 

The projeot is still short 5 Agronomes who were to be assigned for 

duty starting Novem~r 1, 1976. In addition, oonsiderable 

absenteeism'has ooourred among DARNDR personnel assigned to the 

projeot due to illness, trips to Port-au-Prinoe, et~. Targeted 

projeot objeotives projeoted earlier must be revised due to these 

personnel shortages. It is suggested that DARNDR oonsider the 

establishment of a personnel pool from whioh reserves m~ be drawn 

to oover substitute requirements for long term absenoes and 

personnel shortages. 

9.2 Equipment Breakdowns 

It has been projeot experienoe that after approximately 2 months 

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

in the shop for repairs on ~ given d~. This equipment, truaks 

and personnel transportation, normally makes one round trip per 

working dBiY between CBiYes and the projeot, plus normal usage within 

the projeot area. Drivers are required to hold speeds at reasonable 

levels f9r road oondition and not under any conditions to exceed 

40 KPH. 

The extremely high level of maintenanoe oost is primarily an effeot 

of bad road oonditions leading into the projeot area. Within the 

projeot oonsiderable road improvement has been inoluded in the work 

program, and as these are not main roads, speeds are held at even 

a lowel' level. 



A very oonsiderable savings in projeot funds, estimated at S700-800 
per month could be realized if the main roads received even a modioum 

of maintenance. 

It is roconunonded that TP.rC be requostod to have a road - grader 

work both the main ooastal road and primary roads leading to Levy 

and Duois on at least a monthly basis. Thia will not only benefit 

Dubreuil projeot vehioles but commeroial traffio as well. 

903 Socio- Psychologioal Barrier 

Taxes colleoted from water users are not ourrently a~lable for 

administration b,y Irrigation Distriots. To aohieve a moderately 

high degree of autonomy, the Dubreuil Irrigation Distriot will 

neoessarily need the authority to USSGSS, oolleot, and disburse 

water-use revenues. ~li thout the assuranoe that the Distriot will 

have this authority, .some skeptioism exists among farm leaders as 

to just , how much oontrol local people will have over Distriot 

operations. This situation presents a psychological barrier which 
L I. 

hinders all - out partioipation in the organizational prooess. 

It is reoonunended that polioy changes be effeoted as soon as 

possible to give irrigation distriots oontrol over water use revenues 

and that this polioy ohange be made publio at the earliest possible 

moment. 



9.4 Financial 

De1~s encountered in projeot funding and authority of looally 

based DAlli~Dn personnel to proceed with Dubreuil projeot rehabili­

tation postponed the start of the projeot until August 12, 1976. 

Augmentation of the original $20,000 grant by USAID (available 

August 12) with $100,000 Title I money did not oocur until late 

October. 

Project aotivities were, of course, geared to the availability of 

operating funds. The planned rate of spending will exhaust 

available funds by late April 1977. It is recommended that ear~ 

arrangements be made for additional increments of Title I funda. 

If an early target date for allocation of such additional funds 

is not established, projeoted expansion of projeot aotivities 

can not be implemented. 

Tables 9.4 and 9.4-1 are monthly projeot finanoial reoapitulations. 



TabJe - 9.4 

1.- CbS.!! C~'i H...~ID O:T 24 JD-:3 1976 •••••••••••••••• c • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • S 20 .ooo.{)() 
n _ E:{3:S3S 3Y SSC:'IO;; 0:; 20 S3?l~::'~ 1976: 

Au...,aust 1976 

A} FE:--t.S0::K8L: 

1.- Salaries labo=ers $ 508.60 
B) nlE·3ZtJIL I? .... ;nG~':'Imi DIS'I'!nC.i': 

2.- 'Holdip-g5 for Dubre~dl Ir~igation 
District $ 135.80 

c) ~~L""Ir:.3::?i': 
3.- S~all equi~wents and fUrniGhing S 55.20 

4.- ~~s for vehicles - m2inten~~ce· 

Gazoline ~ld 1u~ric2nt 

D) Flli;Cl'IOiITNG COS:rS: 

5.- Rent store~oo~ 

6.- Office supplies 

E) CASii .i~jJVAlTCS: 

1.- Cash adv2.-,,:ce to en:91oyees 

S 20.00 

T01AL ••••••••••••••••••••••••• l112.~0_ s::----

September 1976 Exnenses occured 
on-20/9/76 

$ 2.60 

$. 293.00 

Total 
Expenses 

$ 660.40 

$ 792.10 

S 554.96 

$ 20.00 

$ 293.00 

$. 315.00 
.! 4,141·§.6_ ------ ~1747.86 

.EAI..A..l1CE 0:, 2()/9/76 ••••••••••••• ~ •• ~ ••••• ·.·.'.·;.· •••••••••••••••• ••••••••••••••••••••••••••••••••• 2 !5~222.!.1:t 

CASH L"l' :a.1i"-iX.- •••••••••••••••••••• :....... $ 15,231.54 
~~Ff C;BE............................... 20.60 
TOl'.:U. on E.~IT> ••••••••••••• -•••••••••• .-.... .!5~22.2~15: E: ____ _ 

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


rab1e - 9.4-1 

l} 
2) 

Sal~ires & Inc~t~s person;.el specialise •••••••••• : •••••••••••••••••••••• ~ ••••••••• US S 
Salaire-M~~i'ocuvre non spcciali~€c •••••••••••••••••••••••••••• ,I' ............ ~ ... . 

DIS'l'FICT D'IERIG.TI01f IJ[J?·F~.JIL 

Retenues pour ~strict c. 'Irri[:Cltion Dubreuil •••••••••••••• ~ •••••••••••••• .-•• ' ••••••••• 
'. 

.l)-·IP""~~ p'.u r:....d.'.I. 

~} 

5} 
6} 

1} 

Petits ~quipctents & 01.l.tilla.ges. _w ••••••••••••••••••••• -•• _ •• ! •• • -............. ~ •••••• -•••••• 

'l'ra.!l.sporl €t 
..a.. ~.. - . .-

~~~u~en~20n •••••••••• a •••••••• ~ ••••••••••••••••••••••••••••••••••••• ~ ••• 

entrctien vChicu1cs ••••••••••••••••••••••••••••• ~~ •••••••••••• , •••••••• ~ 

C~burant & lubrifian~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ 
_. 

CO!is~tUC'i'IOll 

8} IBteriaux pcur constr~c~ion •••••••••••••••••••• · ••••••••••••••••••••• ••••••••••••••••• 

9) !,oyer dcpot ••••••••••.•• · ••••••••• : ••••• _ •••••••• ;~ ............ ~ •••••.••••••••••• -••••••• ~. 

10) Fon.r-ni"tures de bureclU.·~ .-•• .-•••• -c.t ••••••••••• -••••••••••••• ~ •••• ~ c. c :-••••••••••••••••• c. 

11) 'F"rais ~oztf!.l.lX et tei~c:r-~.I:c ••••••••• ~· •• ~ ••••••• ~ ••• ~ •.• ~ •••••••••••••• ~ ••• ~.~ •••••••••• 

AVDCrs' FECUPrRA5L::S ., 

12} AV2.!lces all."t er::.ployes ••• ~ •••• •••••••••• ~ •••••• ~ • ~ ••••••. ~ ••• a-............. ;. •• ~. ~ .• ~ •••••• 

ChSH Elf B.i.i!(jJE.., •••••••• :. \IS. $ 102-.131.46 

CASH :CT CAISSEQ ........... ....--.!.-6.l1 
~O~.~ DISFO:~LE •••••••• cUS $ l02.777~60 .a::==============:.:2 

'rO'i'AL 

' . 

1.304.70 
8.00 

62.36 
1.694:92 

1.046.70 

20.00 
367.32 

0.10 

http:1026777.6o
http:11022731.46
http:U17.222.40
http:7.036.oo
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9.5 Tra~sportation 

The number of available DAlli~DR ~~d AID oupplic~ vehicles cupporting 

the projoct is not cdoG,u;:;.to to p:covido the noccosary mobility for 

peroonnol workinc on tho org.::u1lzn.tionc.1 a:Jp.3otc of tho Pl'ojoot .. 

lI.ddi tiono.1 c.vuilablo J';l'a.nCPOr-~ ~']ou1(l f;:;.cili tate <:I.CC0101'.:'.:'.;io;'1 of 

organizational vlork and tl,mnine.. Ii; io rocow:.~onded that D!.rdmR 

immedia.toly authoriz.), in \'rri tin.:r, pu:cch~o of 6 moJ.;o:cizod "'GrJ.il 

bikos from projoct funda. 

9.6 Division of f.t:tho:dty - RxmonDibility 

Somo confusion io b3ine oxpo:L'ioncod by locil,lly ba::::od Dl.J'u1DR 

porllonnol concorning- \'Ihicn doci;Jiol:'rJ rola.tod -co tho projocJ
.; cun 

bo mac1.o locally (!"'1d '\;hich cl:)ci;:;ion~ need D.lIT'.lIDn (D.::.miono) a.u·~ho:o.'-

ization~o Also thoro is l fOl' clarifying the rospectivo 

rocponsi bili tiel:) and uu"j;l~ ,u3 0'1 D1..iINDR, USAID and J .0. ~::'1i to .. 

H io rocoi:anondcd thix!; D.\' , ' .. ; ,:" . .i US1JD prop"U'o a. joint policy 

8tatoll.ont no coon a:J por::.;::";;].o ·~o ~ervo as guidelin~:: fOl' fiold 

porE:onnol" 'Z'his a.ction \<,'::'11 incl'~\lSo offioiency of personnel and 

opood up projoct oporationco 



n 

II 
I' 
I J 

I ! 
I' 
I' 

I 
II 

nccoivou fl'O] ,l P . .'itz Hivaoo ut l:lo:niom.: a.ao. Loa Cayos tho 

follo·,·rine i ten:;) ; 

4 OO'~obcr 19'/G 

1 on Lo~or Drmtine oat J OO.,';1,1ciic 

1 c:.'. Pol ,!l' plr.!1il.~~yi;ol" 1 co: .1;onoC'.t i ne , ·t l' ':''CC:t:' o.rm 

4- 1/2 i ,iOhco , h.l 0 ~'.~';:l 'I 1/2 iacho:J 

C(.\1~U'O , il·O·~::'o.locto:r , nc .... l on , :.l,ad ·~l'i. 'll ;10 i,(~o 

0:-:0 \Uli oj; . 

0')." .. able 32 i nc':oc , 'kill o t-li'~:\ l·o.l'all<J), l'tLlO I 

·~ O~) Hi(hh 23 :': 31 ihG •• OC . 

10 0 ·C'. !l;'.noll :;)Hohin(: chinol::J (:3to:u'H.m~\)n) 

1 inoh c.n.\J~ I 'f 1/2 i ncl ler; lOil::: 

2 0.:'. I~., .. , ... 
U' ~'''' I 

110:iDl', 21,. - 37 !lOjjO:r 

2 0('. '}l'i!loorJ I r,;ct . .l CO)!tr~ :" \\O'~ iOJl 61" i n ohl";ls hie:l } 

3 l/i!. il'wh, OJ" C - ';; l ll'O{'Al . 



1 

f 

f 

'I Decombor 1976 

13ro\\elr~ to L~13 C.::jyOlJ offico by Don C':-'JI10rOn 

2 on II0..l1ulevelo, loaho typo , 

HewJ oUPlllied by AID 

1 0<\ Levol, fJolf-loveJ.il1l.~ :IILl) 

1 ea 'l'r ipou., cx:!;c;msion loe, Hood cOllEr~rl.lc"\;ioi'l, 

( [,000 l1i'~h t1.l lOVe lovcl). 

3 on HUJ1{~O Poles 1 atool D f·c. 
2 ea Lovol 110Llr. Pdc:1CO, I,lo-trio 

5 ea n,ulcrJ 1 foldin c , c:;!.l'pontcl', motric 

2 ou. Ch,'\ino SlU'V0YO:CO, 30 lil()i;91' , lwnV1J lhr~y, 

. \,li th roel. 

1 c e. I}.l apo, ll()n-lile'~allio, \-IOVOIl, 30 metor 

HOl1lr~ Dupplieu. by ilhi"lio li:uginoOl'il1{S Corpol'c\'lii on 

1 eu. 11'1'(1.118i t 1 Gurley ili'tih \'1ood iiriIlotl 

2 au 'l'npo , St."nloy, ::l":ioel, ,30 r,lO'~cr 

3 O~1. Fh'o'c Aiel l:Ho, GIn 1.11 

1 oc~ ViGO - G1'i ].) i{l'CnCl1 (oto10n) 

1 Oo?. Poncil Sh,·.l'pOnOl', Clio,n'!; 

1 ou S·~'Wl:ll1G J, j.:.chillO 

2 02. '.t'l'il1.l\L~loD 45° _<:1.11U 300 - 600 

1 en I'li.llll l!lciior 

1 0 (1. Seillo, fiah, miJljtoH 4' x 8' 
1 00. llc'.ud-dip nor (fish) 

7 on lunoh pailo 

' . 



I 
t 

Hemo oupplieLl iJy h'hHe El Ginoerin '~ C01'poro:ti011 : 

1 Ou. leo cherrb DAm, Dn l~o. 

1 e n. 'lIYi,lowri'ter, portable ' 

1 00. Roll, i'/i Jlih 2 lJH10l'm 

110'1; of linon, /nlvbtroo[J L'.lld 

mool'1ni'CO net 

1 en 10';;.11, 1J1ecJ~:L'ic 

1 (0). 'l'ire 1''111111) 

1 ap. ohoval 

1 01.1. Hail l)o'Ueh i·,.Hh pad lod,: 

" II 

" II 

" II 

1 en IJictioi1i.u'y, J.i'l'ol\oh - En~:;lirJh, LD.J;'o\tOrJo 

1 en. .J:"'LLf~liil1L 'liable, Lce,.lly Blade 4' j: 8 foct 

3 Ou. Chm."o}::o 1'1 1.1 , Joep 

2 co. C - J5 Joop 

( " j)OVO i'/i'bh ·1i:i.l'O tools imel j ,',ol:) 

lot>, 3/4 '~Ol1 Picl~-u.p Fort!, fL.L'bl)ocl 

1 or. Durllp ~.'J:'\.\ek, Illtornn:Ii:i.o11al 3 cu. yda. 

30 

52 
53 



PROJET DE REHABILISA TlON DE DUBREUIL 
1.&S CAYES 

MATERIELS RE~US AU MAGASIN 
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PROJET DE REHABILISA TlON DE DUBREUIL 
L.ES CAYES 

MATERIELS RE~US AU MAGASIN 

t'OUI1l18t1eUr : .... _~ __ .. _A_..a_JLN_.D_1L ______________________________ . 

RM. Leme de Voiture NIl.-.------ du ---------------

TraO/lporleur: ... ___________________________________________ _ 
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Brulh and vegetative growth has been allowed to become established on the sid"s 

of the main canal in malonry throughout itl entire length. 

Conliderable amount of damage hal been caused 10 the masonry canal in many 

parts of the canal. The brush and weed growth will have to be removed and where 

the malonry il damaged, it will have to be repaired. 
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MOlt of the masonry calt,,! hos a trapezoidal cross-section. The side slopes are 

approximately 1 to 0.75. Tho sloping sides permit brush and other vegetative 

a'<I~-th to establish itsolf more easily. Consequently the masonry canals with the 

trapezoidal cross-soctions have sustained considerable amount of damage. 

Tree and brush growth has been allowed to become established along the main 

canal or the lower ond in the vicinity of Carrefour Beraud. In some sections af 

the main canal, tree roots have caused considerable amount of damage to the ma­

lonry lining. 
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Silt and cobbles being removed from the main canal. The canal banks are being 

sloped to a minimum of 1.5 to 1 in order to reduce bank erosion and silt getting 

Into the canal. A diversion ditch will be constructed above tho steep canal banks 

in order to reduce the amount of run-off to a minimum. A drop structure or chute 

and a canal water crcssing over the top of the canal are to be constructed at the 

point where the canal turns to the left in the center of the picture. This structure 

will convey run-off water into a natural drainageway. Just about station 2 ~ 960 

on the main canal. 

Trees and brush growth are being removed that have become established along 

the masonry lined canal. The legal established right-of-way is usually 2.5 me­

ters on Po.ther side of the canals and laterals, the distance out from the canal 

that II being cleared. 
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Shown is a short section of the main canal located in the spring area that has 

been allowed to deteriorate beyond repair. 

The proposed new section of canal to be masonry lined Is approximately 230 me· 

ters long. It is proposed to moye the alignment of the new canal to the left bank 

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





St .. 1 check gates and turnouts are shown in the back-ground. Many of the steel 

check gates and turnouts are in need of repairs. Several will have to be replaced. 

Shown In the foreground is debris, vegetative growth and cobbles in a section of 

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

Construction work on thu rehabilitation of the main canal In masonry. In order to 

gain enough elevation to locate the new canal above the existingsprlngs,rehabi­

Iitation work was atorted at station 0+600 and continues through station 0+784 



...... 
.. ,~ .. -::-.~ 
~ .. ' ---.--

") I'~.',' III 

.~. 

", 

.' . . " 

\-" 
~ 

.::"! 
. 
'" ... , 

.:r 
~ < ) 

.J " 
, 

..J I 
\ 

l 
!' 

" '. 

~ .tI\ 

... . " 
. ,\ 

• IJ 
. . .. ~ . .. .., 

f 

l' 
. " ,. 

'. . ~. ., .... 
I 

11 '" 



The invert grade of the exilting canal bottom il being changed form 0.007 Meters 

per meter to 0.OO4meters per meter. This will permit the construction of the new 

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

area. 

The proposed lining of about 230 meters of new masonry canal will tbegln a~ Ita-

tion 0.784 nnd continue trough Itation 1 +003. A drop structure (chute) will be 

conltructed at the end of the new masonry canal in order to convey water flow 

back Into the exiltlng main canal In ",alonry, b"glnning at Itatlon 1 +003. 
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Primitive type of diversicn structures are used to divert water from the main late· 

rals into farm ditches. These are usually constructed by driving stakes across 

the channel and placing banana leaves, grass, other debris and soil to provide 

turnouts into secondary laterals and field ditches. None of these structures provi. 

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

Water is supplied to the people living in the area for domestic use as well as for 

irrigation. This includes drinking, bathing & laundry as well as for watering II· 

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

a noon meal for the workers. 

The food i I prepared in a central outdoor kitchen on the project and delivered to 

the work brigade, working on the project. This consists of cornmeal fortified with 

meat principally fish. 



Typical Section of Main Canal Before Cleaning 

Section of Mai n Canal after clearing, note Side branks have had all vegetation', 

stripped 2.5 meters on both sides of canal. Side walls have not in this photo­

graph been repa ired. 





Excavation of New Main Canal Section 

Plastering Walls of Repaired Section of Main Canal 
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Non - functional diversion gates from Main to Secondary canal. 






