UNCLASSIFIED T i) -

—
':\If ) l/l',_)”‘
W Y

UJITED STATES INTERNATIONAL_ DEVELOPMENT COOPERATION AGENCY
AGENCY FOR INTERNATIONAL DEVELOPMENT
Washington, D. C. 20523

DOMINICAN REPUBLIC
'

PROJECT PAPER

ON-FARM WATER MANAGEMENT

Loan Number:517-T-042
AID/MC/P"139 Project Number:517-0159

UNCLABSIFIED



LTTENDIX 3A, Attachment !

(b jrer 5, dinndlook 3 (TM 3:43,
AGEMEY POR INTERNATIONAL DEV ELOPYMENT 1. TRANSACTION CODL | DOCLMENT
: A Adg Amend Numb ODE
PROJECT DATA SHEET A g'g‘“‘ﬂ e ) ‘ 3
« Ue.ete
COUNTRY/ENTITY o . 3. PROJECT NUMBER :
Dominican Republic [(517-0159 ]
4. BUREAU/OFFICE 3. PROJECT TITLL (manimum 40 chraracters)
Latin America and Caribbear -
LAC C@S — EOn-Farm Water Management )

- 7. ESTIMMATED DATE OF OBLIGATION
(Under ‘B beiow, enter 1, 2, ], or d)

¥. PROJECT ASSISTANCE COMPLETION DATE (PACD)

¥
{

MM , DD, YY
10'9' 3]_()1818 I A lniow FY LB;}.J A Quna ) C.rary [8164)
8. COSTS 1 5000 OR "QU\'\_E\T Sl = )
A. FUNDING SOURCE L ST PY 83 LIFE OF PROJECT
¢ B.FX I o ' D. Towl L FX F. L.C G. Tow
i ALD Appropnated Total 3891 [ 802 U 4633 9404 2536 12 ’000
] {Geant) { K K )t 1K 1K )
 Loan) (389]1 )1 802 )i ( 4693 1](9464 )]« 2536 12,000
Other 11. ]
PAS J 2 !
Hast Country 366 | 3ob 7063 7,0()3
Other Donona) [
TOTALS g | 389] 1168 [ 505V 9464 U599 19,063
9. SCHEDULE OF AID FUNDING 1$000)
A AprRoPRIARY| G PRIMARY | oo 0Ns T0 DATE L AMOUNT APPROVID F. LIFE OF PROJECT
CODE '1.Crant{2 Loam 1. Cranmt i 2 Loan 1. Gram 2 Losn 1. Grnt | 2 ioan
M FN_ 180 022 12,000 y 12,0000 —
{2) : | { ] ]
(1) | ' j | { e
R 1 . 1
_ TOTALS @ | } | | - i
14 SECONDARY TECHNICAL CODES (maxwmum 8 coder of J ponnons sach) 1. SECONDARY PURPOSE CODE
___ 032 | oca | 091 | | | 140
11 SPECIAL CONCERNS CODES (masrmum ? coaes of 4 ponions eecA)
A Code | 181 182 | 183 l |
L Amount 1 10% 57% | 827 1 |

15, TROJECT PURPOSE (mammum 480 cAmuzteve)

The project purpose is to strengthen GODR capability to: 1) effectivefy—l
plan the development of its water resources for irrigation, 2) plan

and operate irrigation gystems, 3) support increased agricultural produc-
tivity under irrigation and 4) prevent and/or correct the deterioration
iof land resources already under irrigation. ___|

14. SCHEDULLD EVALUATIONS 15, SOURCE(OIUGIN OF GOODS AND SERVICES

MM, YY MM, YY M YY ,
e [011[gl5 | lotlalol nm lolglalal @ ow B o1 00 Lo @ omasoenm 899
16, AMENDMENTS/NATURE OF CHANGE PROPOSED (Thu il pege [ of o poage PP Amendmens,)

T ¥ b %%INDOCUME.\T RECZIVED
. Schwa , OR FOR AID/W DOCU-
17. APPROVED MENTS, DATE OF DISTRIALTION
BY ITide Date Signed

Migsion Director
USAID/DR

L'DD YY MM DD | YY

Dislrok P VT



PHRCIECT AUTHCRIZATION

Name of Project: On-Farm waver ranagement
humcer of Prciect: 517-0.59
wuocr cf Leoan: 517-1- 042

1. Pursuvant to tection J(3 cof "the Fcreigcn Ascistance Act
of 1961, acs anenced, 1 neredby authorize the Cn-Farm hvater
vanagement nroject {or tive Dominicinn kejublic (the
"Cooperating Countrv") involvine piannen otligasticr: of not
to exceec Twelve Million United States [ollars
($12,000,00C) over a five year period from date of
authorization, subject tc the availability of funér ir
accorcdance with the A.I1.D. OYB/allctment nrocess, tc helrn
ir. financino foreiagn exchange anc locel currency coste fer
the prciect,

<. Ine nrolject ("Project") cocnsists cof ascistling in a
grocgrair tc be invlermented by the Neticnal Hvdraulic
Resources Institute to develop the institutionzl cacacity
within tne Gevernment of the Deminicarn kepuhblic and assist
it in uncertaering actlon prourams to éevelen the
instituticrnal frarewcrz needed to cifectively ranace the
country's watcer resourcces for irrioaticn.,

3. 'lhe Project Aacreemcrt, which mey ke negotiated and
exccutcc by the officer to whor suvch authority is deleoated
irn accordance with A,1.D, Keoulaticne aro Delecatione of
Authority, shall bc sukbject tc the fcllcwing essential
terms and covenants ana major conc:tions, together with
such other terms and conditions as A.1.L. ray deem
agpropriate,

a. Interest Rate ana Teras cf Fayment
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The Cocumeratince Ccuntry chall repay the Lcun
to A.1.UL. in U.S. Dollars within tuzntv-£ive (25) vears
from the cate cf [irst disbursemnent of the Loan, including
a grace perioc ol not to exceed tern (10) years. The
Cooperatinc Councry shall pay tc A.1.U. in U.S. bollars
interest {ron the cate of first cdieburtement of the Loan at
the rate of (i) twc percent (2%) per annum Adurina the first



ten (10) years; ana (ii) three percent (2%) per anrum
tiherealter, on the outstanéing dicbursec kalance of the
Loazn anc cn any uue and unpaid interest accruec therecn.

b. Source and Origin of Goods anc¢ Services

Goccs ana services, except for occan shipping,
financec ty A.1.L. uncder the Loazn chall have their socurce
anu origin in the Cocpecrating Country or countries included
in ~.1.U. Gecoreaghic Code Y941, except ac A.1.C. may
otherwise agree in writing., OQOcecn shinnine finsnced by
A.l1.L. under the Project shall, except as A.1.[L. may
otherwise agree in writins, be financea only on flac
vessels of the Cooperating Country or cof countries included
in h.1.C. Geographic Code 941.

c. Conditions Frecedent tc Initial Disbursement
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Frior to the first disbursement under the

Loan, or to the issuvance by A.l1.D. of documentation

pursuant tc which disbursemente will be mage, the

Coorerztine Country, will, except as k.I.D. may otherwise

acree irn writina, furnish tc A.1.D. ir forn and cubstance

saticfactcry tc h.1.D.:

1) 4n orinionrn of the lecal advisor to tie
Cooperatino Country that thie agreement
has been duly autnorized andG/or ratified
Ly, &nG executed on kehalf of, the
Cooprrating Country, and that it
constitutes a valid and legally binding
obligation of the Cooperatina Country in
accordance with all of its terns;

2) A4 statement of the name cf the perscn whe
will reprecent the Ceoporatine Country anc
of any ac¢ditional representatives,
together with a gpecimen signature of each
person specified in such statement; ana

3) 1ae nare of tne Coopcerating Country's
proiect coordinator wihc will bc able to
contribute acdecuate tine ani eifcrt for
the successiul iwplementaticn cf the
project.



d. Conditions Frecedent tc Dispburcement for

Prior to any distursement, cr the issuance of
any commitment documents under the Project ihgreement to
firance the procurement of ecuirment, the ccoperating
country <hall, except 2s A.l.D. may otherwine agree in
writing, furnish to A.I.LC., in for. anc suvbotance
satisfactory tc A.1.D.:

1) A glan for commodity procurement,
delivery and aistribution;

Specifications ana recuirec bidcing
aocumentation for cspecific commodity
procurements.

N
~

e, Ccnditiore Precedent to lnitial Diskburcement

Prior to any cicbursement, or the issuance of
any ccimitment docunernte under the Project hAgreement, tc
finance Project act.vities other tiarn technical assistance
ané e;uipment, the Cceperating Country chall, except as
%.1.D. may otherwic: aaree in writing, furnish to A.I.Z. in
form and csuktstance natisfactory to h.l1.LC. evicence that
adequate administrative arrangewments have been made within
the Cocperating Ccuntry to provid: the necessary Ssupporting
staff, equipment and cther resources to adaminister the
Froject.

f. Conditions Frececent to Disburcemnent for Field

Prior .o any disbursenent, or the issuance of
any comnitrtent dgocunents under the Froiect Acreement to
firance the ficld activities in any pilct Froject area, the
Cooperating Country chall, excent as h.1,L. ray otherwise

ree in writing, furnisn to A.1.U., in form ané substance
satisractory to A.I.L.:

1) & detailed development and rarnacement plan
for the particular pilot Project area,



inclucing eviadunce of the eztablichiment of
8 pilet Project level ofrice with acequate
avthority anc ctaffinc tc adrminister the
pilot Prcject;

2) Evidence that the Agricultural Eank has
establishec an COn-Faria water lMarnacement
Credit Func, has procrammed funds
sufficiert to accomgplish the goals of
farmer narticipation estaklishecd under the
Prcject, and will use anc depcsit all
reflcwe ceneratec under the Prcject for
Agricultural Bank crecit procra:rs in
suppcrt of water manacement activities
under the Project.

g. Covenants

1) The cconeratinc Country chall cstaklish an
evaluation procrann as part of the Project.
Except as A.I1.C. mey otherwise aoree in
writinyg, the prouram will include annual
evalvations durinc the implementation of
the Project anc at least one more at the
Project-ccnclusion., the evaluatiorn will
include, but not be limitecd to: (i
evaluation of progress tcward attalnnernt
cf the ocjectives cf the Project; (1ii)
icdentification and evaluation of prokblem
areas or ccastrainte which may inhikit
such attainment; (iii) acsescment of how
such information may be usec to help
overccme such problems; and (iv)
evalvation, to the decree feasible, of the
cverall develorment imgact of the Prcject.

2) &itXcent as A.I.L. mey otherwise acree 1in
writino, the Cooperatinc Country will
prepare anc¢ sukbmit to A.1.D. within 12
menthe of the gigning cof thie Agreement a
time phased plan for evaluaticn.

h. waiver

motecrcycles financed by A.I1.L0. under the
Project ancd havinc a value of approximately $1C,000 may
have their source an¢ oricin in countriee included in
A.1.D. Geographic Code §¢©. Exclusion of prccurerent from
Free hworld countries cther than the Cocuerating Ccuntry and
ccuntries included¢ in CclGe 941 wculé seriously impcce
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1. INTRCDUCTION

A. Summary of Problem

Over the past 15 years, the GODR has mounte-d
ceveral efforts to increase food production, including
fairly extensive irrication prciects. More irrigation
projects are under way. 1n the oovernment's three-year
plan for nublic investment for JYf1-1273 of
RLS),255,067,L00 hbudacted for puhlic institutions,
RDS252,655,000 (20.54%) is proaramred for the Kational
Bvdraulic rescurces Institnte (IMNFET) .  rdditicnal funds
fcr irrication arc Yuvageted throveh cother voverrinent
inctitutions. Lespite this heavy invectment, however,
production on irrigated lands is onlv about one-half the
yields nermally achieved uonder cimilar soil and climate
conditions in o*her countries, Purther, because cf
improper water management, the salt content is increasine
in many areas anc valuable lands are keinc lect to
production kecause of salinization.

The- critical probtlem in the total drrication
system arpear: to be water management, in particular, ite
distrituticn throuah the system and ity use on the farm,
thile the GGLr and other donors are financinc major
irrigaticn prcoiects, including dens and supportine
infrastructure, actual vater uvsage suffers from neglect and
inefficiencies, Wwithout an institutional mechaniem and
framcwer) te eifectively deal with the prcechlem of manaaina
water rewcurce: frcecrn the watershed te the farm, the
benefits anticivated from these najor infrastructure
investments will never be realized,

There ic a need to develop a strateay and
inechanicm for resolving problemse of priority use of water
anu conpatil:le sequerntial use of the water reuources,

E. Reconmenaation

- ae W e A e oem e e

The cject comnittee recommends the approval of
the prepored €19, rillion project (AIN $12 million; GUDLK
$7.1 million) to arsist the CODR Iin developino the
inctitutional (ramewe vy necdea to of fectively deal with the
problem of mauagine irrigation water. The lcan project
will ke faplemented over a period of five yearc. The loan
will be repaid over twenty-five yeare, including a ten year
arace period, with interest at 2 percent during the arace
pericd and 3 percent thereafter,

‘ .
i
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C. borrower ana Impleuentine raencies

The borrover will bhe the Covernment of the
Dominican Republic (GODR). ‘The lLational Hydraulic
Resources Institute (IKDRH]) will be the inplementing
agency for the GOPk with ccoperation from others Cominican
croanizatiorns involved in irrigaticn water management.

L. summary Project Loneription

- e e e e ee e mm e M et ae B e e e e tm A e e = =

The, project includes a card fully Gecianed set of
hoth instituvticon-buildine activitice, primerily technical
arsictance and training at the pnaticral and field levels,
and on-farm management activitiecs irvoiving wvater user
grouns., The nroject will also develepr and test the
procedures anc methodolocicas necesvary to carry out a
nationwidce water rescurce ranacement prouram. The maior
fccus of the nroiject will he the establichment of two
centers [or water matagenent (cne near fantiaco and the
cther in szua). ‘Throuvch these centers the project will:
carry out a ceries, of technizal field ctvrdies; demcnctrate
celecteu water nanagement practices; coeveler water user
associatic - ; and train these involved in vater delivery,
ranagenent, and extension. In aadition, the proiect will
establish a credit vrogram for financine land levelling,
crop production, and marketinag,
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A. Trriooticn asater “anavewoent: Ghe FErolilem

The NDominican iepublic i+ richly enccwed with
vater resources, prticularly those river syatomsg
originating the Cordillera Central. ‘ihe three linortant
river bacinsg, Yaque del Rorte, Yuna, and Yegue del Sur,
cover about 35t of the country. 7This rencwable natural
resovrce 16 only modestly developed to provide 158 of the
ration's powcer and to irrigate less than 266,000 ha (4% of
the country). Governaent projects are expected to
sulstantially increace theeo values auring the 1980's,
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TABLE 1
SUMMARY COST ESTIMATE AND FINANCIAL PLAN
(4000)
($ equiv. = RD})

_ T A.1.D, Total GODR

Dollars Pesos AID Pesos

Technical Assistance 4,010 - 4,010 1,130
Adminlstration 100 1,287 1,387 138
Training 1,251 30 1,281 898
Vehicles 692 - 692 -
Equipment 1,881 823 2,704 312
Construction - 396 396 -
Credit - - - 3,000
Total 7,934 2,536 10,470 5,478
Inflation 797 1,084
Contingency 733 5C1

GRAND TOTAL 12,000 7,063



hs pointed out in the Country Invircnmental
Frofile (Hartshorn, et al, 1981), pocr irrigaticn plarnning
and practices, including over-irrigation, incomplete canal
systems, lack of integyrated irrigation ané drainage
systems, water-loaged soils and salinization, have
ceriously contributed to a poor use of the country's water
resources. kumeroue examples exist: hiah salinity is a
problem west of la Esperanza in the Yaque del Norte River
Fasin; in Villa Vasquecz farmers dam drainace canals to
divert saline water to their fields, accentuatina their
scil salinity problemg; laclk of maintenance allows the
canals to fill with sediments and wceds, reducino
irrigation potential and in some carce rrecluding the
poscibility of arowino two cropns per year; lack of proper
drainaage causces soil salinization and/or floodino.

Ln unfortunate situvation has developed in the Azua
Valley: a RLS$S23 million investment to irricate 25,000 ha
ang henefit 1¢,000 familiec, which was intended to
transform the valley into a garden, inctead caused
extensive damage by raisino the watcr talle by eight meters
in the low lying areas. Large areas of the project are now
inuncateo with water destrcyino their proouuctive capacity.
Due tc indigenous soil conditions, impermeable layers
located helow th2 grouna surfaces form an artesian bacsin,
which i¢ fed by water enterinc at hicher elevationrs,
Artesian pressurec continue to build indicating lachk of
proper manacvement in the upper reaches of the area. The
lack of an uncerstancding of proper manayerent for water
control has larcely becen assumed to be responsible for the
arca's éeterioration. Farmmers have not related cau:o to
effect., A set of methods has not bkeen available to the
farmerye that would cnable them to estalblish practicer to
optimize prouuction at the farms,

Inproper wvater mapagement practices cauvsed by a
lack of kncwledge anhout losses in the delivery syctem as
well as the efficient use of irrigation water at the farm
level contribute to the overall problem. There are also
problems caured by institutional overlap, lack of adequate
credit to the producer, and the problerns inherent in
carrving ont and enforcing govermnent policies.

E. Some Cauuces of the Problem

There are at least sixteen agencies of government
involved in some way with water manaaement and use. Lack
cf clearly definco policies, procedures and
recpenuibilitien recults in lack of acequate programs in
nanhaging wvater, There are unecrtaintinoe as to who i
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responsible for ditch waintenance for acrarian reforn lands
and the nceded work is not accomplished. ‘There is
ambiguity in water-use priorities power gcneration and
agricultural use. A clear-cut line of authority has not
been establishec¢ to develop the priorities of water usc for
the common good.

There is a problem of financing, oncration, and
maintenance of the irrigation districts. The cost of
operation and mmainterance of irrigation systeme in 1980
approximated RDS2G/ha and rose to RDS44/ha in 198l. ‘hater
user fees collected in 1981 amounted to only 6% of
operation and maintenance costs. The collection of water
ucer fees or charae: varied from 20-70%.

C. GODR Resrnonse to the Problem

To heln <olve the overall problems reclateé to
irrication systeme, the GOLR establiched InbDRBT in 1965 as
an autonomous institution with broad poawere ana
rectocnsibilities in water resources development and
management. It is responsible (1) for the oneraticn and
maintenance of publicly owned irrigation system, (2) for
jefininog and evaluating water proposals and (3) for
vonstructing irrigation systems. In termc of overall
ranagement of the water resources, INDRHI anc the Dominican
Eectric Corporation (CLDE) are the two mocst important and
interconnected. INDRHI has ctatutory authcrity to manage
water from the watershed to the peint of delivery on the
farm; CDE operates the dams that gencrate oicctric jpower,
INDRET, therefore, ie concerned with sfedimentation rates of
storagc rescervoirs, cilting of canals, irrigation
efficiencies, water guiality problems such as high salinity
levels, and ad hoc state corporatioss that usc water.

The cominitment of the GOUR to iimprove the
agricultural sector is illustrated by the steadily
increasing allotment of finds to public sector
institutions, such as INDRHI. 1In the last 10 years the
Government has invested RD$493 million in the constructicn
of dams and canals. This figure could easily vass the
RDS1.0 billion mark in the next 10 years, if precoant
construction plans are realized,

Despite  hese inventments, the country is a net
fmporter of foond, anu production has not kept pace with
population, which will double in the next 26 vears, In
relation to gross national product, aoriculture's share
declined rrom the 1960-62 period. Aqricultural proauction
itself incrceased fron 1961-67 at approximatcly one percent
per year, then from J%008-73 roce to nearly 7% and, since
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1973 declined again to the more modest rate of increase of
one percent per annum.

While agricultural exports have grown at a rate of
4-6% since 1961 (with sugar being the most significant
export crop), food imports have also increased. Between
1974-79 the Dominican Republic imported on the average
36,000 tons of rice 75,000 tons of corn and 125,000 tonsc of
wheat valued at over kLSS0 million. 1In 1960, these amounts
increaced substantially to nearly RDS120 million (Central
Bank, 19K1). At the same time, the outnut freow irrigation
ie far bLelow potential anu could Le doubled.

There i1¢ little hope for rignificant improvement
in irrigated agriculture procuction, howcver, until
well-conceive comprehensive prougrams backed by firm
government resolve and support are implemented at all
levels of the supply, distributicn and use system. Even
thoush there is an increasinc awarcness within the GODR
agencies of the severity and magnitude of the problems of
water marauement, the prograns and activities that are
necessary to mitigate or eliminate najor constraints have
rot i.rn developea.,

Ine realization that infrastructurec alone ic not a
quarantec of success in irrigated agriculture has been
accepted by the key agriculture sector institutions,
especialy SkA. All of the these institutions have begun to
(evelop acticns designed specifically for farmers using
irrigation., However, they still lack adcauate technical
andg financial resources to reduce the gan between the real
Anc. potential contribution of irricatec agriculture.

L. Other Donor Activities

Most other donor assistance directed at water
resources management are connected to majcT investment
programs for water development. At the cnd of 1981, the
investment program including leocans from foreign sources,
totalled U£$233 million for the four larcest projects.

The Inter-American Development Bank (IDB) has
supported various activities related to water management.
Since 1574, aoproximately 30 irrigation district
administrators have been trained in Mexico and the
Dominican kepublic. An operatioral study of the Yague del
Sur River basin, including some irrication project design
when [ound necessary, will be done with 1LB financing for
up to 7Y percent of the total cost (LSS2,.9 million).
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The Yague cdel MNorte Irrigation Project (PKYN),
near Santiago, planned for a total cost of US$S91 million,
will have loans to cover 23 percent of this cost in two
contracts, one with IDE and a second one with the world
Bank. European Economic Community is also supporting land
and rural development on part of the Rajos Yaque del Norte
Irrigation Project, in Monte Ciisti Province, which is
being extended to include 20,000 ha of new lands and lands
now irricated by pumping from the river.

The Nizao Irrication Progoct, plannrd mainly to
rehabilitate the irrigation svstem and to increase the
irrigated areca to approximately 16,000 ha, is under
construction. This project is supporteﬁ by a loan from the
world Bank to cover 3% of the total cost (of L4051
million).

Under a special aareement since 1274, IICA and
INDREI perform variours activities directed towards
institutional ctrenuthening. The activities are jointly
igentified, programmed and financed for every calendar
year. &= far the various activities reported include
strenothening the information system, the organizational
structure and methodologies, the legislation and policy
rropcesals, the irrigztion districts' orvanization and the
methods of procecure.

FAOQ, through a UNDP-financed preiect of US$$200,000

(with $255,000 COLR contribution) will use the LMNESIRE
(kEstuvio rara el Mejoramiento de Sistemas de Rieqo
Existentes) methodology to prepare a comprehensive
inventory of rehabilitation needs of infrastructure
(canals, water control devices, etc.) of old irrigation
systems. Eventually this will lead to additional
rehabilitation proujects. The project began in September
1962, and includes technical assictance for two years.

In sum, the other donor projects focus on the
curstruction of the major infrastructure ncedeé for water
resource delivery. There is no other donor institutions
providing assistance in the overall planning and management
of these water recources. The AlD program proposes to make
this assistance available and to provide for the effective
use and protection of these mijor investments,

k.  The UL lll stratcoy

The USAID Auricultural strateqy addrescses the
management of a system, As stated in the Hission's
Agriculturc Scctor Strategy Paper (reviewed in AlD/W in
July 1%d1), the key oljective of USAID's strateqy ic to



increase agriculture production on land worked by small
farmers. 1In structuring its stratcoy, USAIC saw the small
farmer and natural resource degradation as critical
elements to the resolution of a number of the country's
greatest social and economic problecms,

within this functional approach, the Mission
considers that improved soil and water management by small
farmers is the most inportant agricultural function to bhe
addressed by USAID because it is crucial to twc key
objectives: intensification of production and slowino the
degradation of the natural resource base. It ic also that
aspect of the agriculture strateagy which contributes most
importantly to the energy situation as soil ano water
management are essential to protection of hydro-electric
investment, by far the most important factor in the GODR's
enerqgy strateqy.

The USAID Agriculture Strateay, thercfore,
includes a major soil and water manacement prooram for
which major loan projects are planncd throucli 1985. The
first loan, Ratural kesource Hanaccmoent (LARLA), is
desigyned tc beqgin a rational program (primarily in the
hillside or uprer watercshec¢ areas) for the protection and
explecitation of the potential of the coil nase frecm which
all farmers, small and large, derive their livelihood.
This prograwr initiatec in August 191 will build the
institutional structures to deal with the hillside
problems, develop necessary technoloyy, initiate rescurce
conservation programe on the qround, and expand the
awarenesc of thc need for rational rcuources manacement and
utilization by Dominicans at all levels of society. A
logical next step is to begin a proaram for more national
rlanning and use of the water resources used for
irrigation, whose source is the same upper watercheds.

F. Relationship of the Froject to AID Policy
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The On-Farm wWater Management project is consistent
with the Agency's Food and Agricultural Development Policy
and the Regional Development Strateay. The project will
focus on the four elements of AID's tood and Agricultural
Levelopment Policy.

1. Improved Country Policy:
The project will provide technical
assistance and training to improve the
country's policies which relate to
irrigation water usc and planning.



2. Davelopment of Human Resources and

The project will develop the institutional
capacity of INDRHI to plan the distribution
of the nation's scarce water resources. At
the same time, the institutional capacity of
the Undersecretariat for Research and
Extension will be strengthened to develop
and adapt better water management tech-
niques at the small procucer's level .

Thece obhjectives will be accomplished by
providing technical assistance and train-
ing for national scienticte ang manaqgers/
planners.

3. Expandina the Role of Developing Country

and U.S, Private Stectors:

The precject will identify appropriate
institutions either private or public
through which funds can be channeled to
small and medium sized producers to cnable
them to adopt more cfficient water manage-
lnent techrniques. The cfficiency and time-
liness of water deliveries by ILDRBI will
also be increased through an intensive
prooram of training and technical
assistance.

4. Providine Food Aid and Food Security:
This element, while not of the same
magnitude as the previous three, is
nonetheless an important aspect of the
pronoccd project. The GODR has already
indicated a willingness to proagram PL-480
Title 1 proceeds for activities in direct
support of the project. These activities
arc support to resecarch on irrigated crops,
production of basic seed supplics and
assictance to a proqram of land levelling
ancd small canal repair or rehabilitation.,

The Aaecncy's expericnce with on-farm managoment
activities in some Latin American countries (Leuador and El
Salvador) incicate higlly favorable return: to
particirating farmers, 1In acdition, the proposed project
activities address directly the considerations for
irrigation projects identified in the Agency's Program
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ceein=cultural, inttitutional and other factars whiel
promote or conutrain suceessiul favner crganization,
particularly water users' associarions,

Develomnent of coraanizational models for
water uvecrs' accsociaticne will be carris¢ ovt ijointly by
the water Management Cernters, IKDRHH1, 140, Departamento do
Greanizacion Rural, anc vniversity social scienticts with
assictance fron f[armers' group represcntatives., where
fearillec, exilsting arouns will be uvscd an the hasis for
water user<' corcanizaticns. w0 more than thrce rmoaels will
Ee uszu per pilot project area. Optimizaticn of farmer
rarticipation and recponsivonesse to water uscre! nceeds moot
be cowpatinle witi water management clticiency on-farm.
1he models must consicer in the design inteyration or

organization of water uscrs' associations on the irrication

gystem and natiocnal levels,

Imp.lenmentation of ur Lo throe models in
wsach pilot project area will bealn approximately 15 months
after the first surveys are beoun. 1n some caves, this
Wwill involve forwmaiizino existine organization: . 1n other
cates, farmers will he formina a new crcanization, which
will require traininc of cfficers, lceal vroceaures and
tarmer molilizatien in advance of watcer tanagorent
responsibilities, 1n heth cases, the a-iociations will be
closely nmonitoreoe fer their ability te ntilize water
ganacanent training, sottls ci~putes ancne acabers, deal
cffectively with ocvernment instituticons, wéarne reqgueste for
atuistance when necersary, and manaae fundr, ospecially as
the users' astoctiation: begin to collect water fees and pay
the nalaries of the "cabcs e agua" (ditch ridere) they
select,

The role of the “"cabs de agua" will be
critical to the succcss ol the water users' acsociationg
anc the project and, therefore, will ke the focal peint of
mech of the water users' asucclation busincess, The "cabo
¢¢ agua" acts ac a manaacr ol the cub-lateral delivery
systen te the farmers' fields and as an advocate for the
farmers ' aemanus vpon the systemns, ac well, Iucaully, tho
person selectea will ke one of the conmunity or the water
users' association, whe is technically ovroticlent,
respected by the aszociation menbers, and responsive to the
group. As wucih as possible, the arranocaents for the
management of the "cabo ae agua" Lhouls be left to each
associaticn after iLe woabere are tarailiar with
alternatives available te them,  The "calo ac agua" may be
raic by the association or, thi, nesitien way te a
rotational one within the water avnoctalbicn if the mewbert
have conlidence in one another's nxille anco integritvy,
suvecessfiul wenagenont of the "cabo o acua® by the



a-nociation will be a prime indicator of the asszociation's
Fealth and capability.

By the end of the seconu year of the
project, the farmers within the pilot proiject area will be
pembers of water users' associations. To the greatest
extent possible, the farmers themselver will have
participated in the development of the avsociation medelg,
taken the leac 1n fcrmation of their associations,
ectablizhed the resvonsibhilities ana auoals of the
associaticns, and beccme an active force in the imprcveacnt
of on-farm water management practices. At the end ol the
fourth year of the project, the social science team of the
water Management Centers and the farmers of the
assoclatiocns will evaluate the models anu naxe
recommerdiations as to the replication of water ucers!
qroups nation-wide. Also, by this point in the projerct,
the w tor users --with the helr of the water Manayement
Centers , Sk anc lauinl-- will have formec a rilet project
area users' crganization to pavticipatr irn irrication
systen operatlon:.,

burinu yecars three, four antg {ive of the
project, the sccial science team of the nater MPanagzment
Centers will concentrate its efforte on the [fcllowing
taske, in aualticn to monitoring anG assisting the water
users' groups: (a) in coop2ration with INDKHI, SEA, 1AD ana
the water uscrs' at=ociations, conduct an in-gderpth
institutional analysis of wat2ar manasement within the pilct
project areas; ana (b) develop a plan to make sccial
ccienticts and water users full partnere in the d=2¢12n and
cevelopient ol [future irricgation systews 1n the Deninican
Repul.lic.

AlD funds will provide 12 percon-month:s of
technical assistance over a threco year period; 2
rerson-months of TLY technical assistance; 2 schcelarships
for dearce programe; anca finance 3-5 persons lor special
short-tern training in the Uniteced States; transportation
andé basic olfice supvort cervicer,

The GOoRr will providge the npece-sary
counterrart assistance, office facilities, accesz to files
cocuicnty, cte., to asvist in dota collection ana user
association orvanizatienal activities, 1t will also
provide 1u-1% Ancncey noersonnel for in-country training.
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3. Demonstration and Training
(AlD $4,419,000; GODR $661,800)

Part of the field activities of the Centers
for water management will be the demonstration of selected
water management practices and a comprehensive training
program,

a. Demonstration
(AID $1,945,000; GODR $120,000)

Knowledge transfer, so essential in the
training of all levels of personnel, is inseparably
connected to both training and demonstration. An effective
demonstration of the essential water management technique,
strategies and practices will be coordinated with the
agronomic knowledge, and preparation and cultivation
practices to demonstrate optimum crop production. As new
recommendations coma from research stations or from other
sources, they will be demonstrated prior to recommending
them for general use.

Land levelling and water measurement and
control will be singled out for a major demonstration
effort at both the Centers and on the cooperating farms
within the pilot water Management projects. The project
will work with all of the farms within the pilot project
area, which is not to exceed 1,000 hectares of farm land on
each pilot latz>ral. Schedules will be arranged to do the
levelling according to the needs of the farm, and withun
the limits and constraints of the machine operators.
Levelling by lasser control has been selected because it is
faster, more accurate and the equipment can operate around
the clock when necessary. Levelling must be scheduled in
between crops so the down time on farming operations is
minimal. A contract between the farmers in the pilot
lateral area will be signed indicating the conditions under
which land levelling and other water management practices
will be carried out. The project machinery will be
confined to demonstration purposes and not used
commercially. Levelling will also be done on the
demonstration and training farm.

The purpose of levelling land is to smooth
out the high and low spots in the field so that water can
be distributed over the land as uniformly as possible, and
in the right amounts. Excess applications of water will
wash out fertilizers that provide plant nutrients,
contribute to high water table conditions and increase soil
salinity, all of which contribute to poor yields. On the
other hand, a shortage of water, or lack of vuniform
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coverage causes water deficits and the plants suffer stress
and again yields are reduced. Land levelling contributes
significantly to good water management practices.

In addition to land levelling to assist in
uniform water application, water must be controlled and the
right amount to meet crop needs stored in the soil profile.
This requires good water control and using a known
streamsize to supply the volume of water needed during the
irrigation turn to a given area. The Centers will work
with the farmers in the pilot area to control and measure
water so that the water, soil, fertilizer relationships are
optimum for the crops grown. The project will provide the
control gates and measuring devices required to implement
appropriate water management at the farm level. Such items
will be covered in the farmers' contract. Most of these
structures will be made locally to specifications at
locations near the pilot lateral area,.

As other types of practices are verified,
these will also be recommenried and special demonstrations
developed with cooperating f :mers. Through a continuing
follow up by the extension | .sonnel, farmers throughout
all the pilot project will be encouraged to adapt the new
practices. Finally, the initial effort to demonstrate
improved practices in water management and related
practices will spread to the entire irrigation district and
also countrywide.

A second part of the demonstration program
will be carried out at the demonstration-training farms.
This will involve the growing of crops under improved
management practices. Levelling of land, water management
--together with appropriate agronomic practices-- will be
tested and demonstrated at the farm, This process will
provide a measure of safety for the farmers, in that a
practice, first developed and tested at the experiment
stations, can be further tested on a field basis at the
demonstration farm, then, it can be recommended to the
farmers for general use. Through appropriate extension
techniques, and through the intervention and cocperation
with water user groups and associations, field days can be
held to demonstrate new practices to the farmers of the
area,
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AID funds will provide 36 person-months of
long-term technical assistance and 5 person-months of TDY
for each Center. The project will provide the equipment
and machinery needed for land levelling demonstrations, and
ftor water measurement and control, farm machinery and
equipment for the demonstration farm, transportation repair
shop facilities, and other items as detailed in Annex F,
Demonstration Equipment.

b. Training
(AID $2,474,000; GODR $541,800)

1) In-Country Training

In-country training will provide
training for up to 500 GODR personnel and fourteen special
farmer training programs. The water user groups and water
ucser associatons will be involvea in the training process,
in aeciding on the kinds of training applicable to them and
in structuring the program of training. The demonstration
and training farms, successful farmers, and visits to other
areas to sec good water management practices are part of
farmer training.

Training for local personnel in
country will focus initially on the professionals and
technical personnel of the GODR agencies assigned to work
on the project. It should be noted that a great deal of
informal training is accomplished by association, dialogue
and participating in seminars, etc.

Since the extension agents will be the
ones working directly with the farmers, farmer groups and
farmer or water user associations, special attention will
be given to their training. They will undergo repetative
and refresher courses on an annual basis to continually
upgrade their competence and capabilities to work with
farmers in the technical and socio-economic areas.

Special farm training and experince is
planned for ertension personnel. Through a system of
staggered planting dates trainees will receive field
training experience in all the tasks a farmer must perform
in growing a crop. Participants will learn by doing as
well as through classroom training basic principles of crop
production. This kina of hands-on experience will help
extensionists gain the confidence of the farmers in the
recommendations they bring them., 1t is olanned to train
twenty to twenty-five extenslion specialists in this
program. ‘lhree courses will be hcla each year. Each
course will last approximately 3 months and involve 8-10
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trainees.

A second major focus of the three
months extension training program will be oriented to
extension techniques and the process of knowledge transfer.
The agents must be conversant with the program for water
user associations and learn how to assist the specialists
involved in promoting these organizations. This portion of
the course will be taught by the long-term sociolugist
advisor and the advisor's counterpart and by visiting 'TDY
technical personnel and the sociologist assigned to work in
the pilot lateral. The annual refresher course, one-two
weeks, will provide opportunity to evaluate progress with
farmer group organizations.

A stepwise refresher program is
contemplatea to reach the objective of farm extension of
research results and the catalyzing of water user groups
ana associations. Following the initial training, and as
data is generatea from the research stations and from
special studies, more sophisticated data collection and use
will be introduced. Such an approach will include the
agronomic packages and new information generated at the
research centers. It will include consumptive use of water
by crops, and the irrigation water required at the farm
level, etc. Agronomic data, such as the interactions of
fertilizer, soils, crops and the quantity of water to apply
will be taught, explained, and demonstrated at the
demonstration farm, Finally, the program will move out to
the farmers' fields as the extension personnel complete
their initial training and learn to work actively with
farmers and farmer groups.

Farmer training is the major issue and
the rationale behina the training of extension personnel.,
This project encourages innovation and should explore the
several alternatives and experiences available. The search
is for the catalyst that promotes change-knowledge transfer
and, finally, implementation by the farmer.

The Centers will assist tie extension
agent develop farmer and farmer group training programs in
the pilot lateral. Farmer groups and water user
organizations will pe encouraged to {oster and promote
training among its members., Such groups will be encouraged
to assist in planning and organizing short courses, site
visits to successful farmers or other areas, rescarch
station, and demonstration farm tours. An innovative tour
prograin is outlined later to broaden the vision of a group
ol selectea farmers to visit irrigation and drainage
projects in Mexico and the United States.
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One example of a farmer training
program is provided here --there are many others, This
approach to an understanding of soil, water, plant
relationships has been used in many countries of the wcrld
with good success. It is based on using a soil auger, or a
shovel, or a probe or even more sophisticated devices. For
this example, a soil auger is used. Every farmer should
have a soil auger or its equivalent in information
gathering capability.

The short course, which can last for
two hours or four, or more, depending on farmer time
availability is divided into two sessions =--a narrative
session and a field session. In the narrative session,
with approapriate visual aids, either sophisticated or
primitive, a farmers group is walked through the basic
concepts that the soll is essentially a reservoir in which
to store water for crop use. Like any reservoir, the soil
will only hold so much water per each unit of depth. If
you add more water than the soil reservoir can hold, it
leaks out and goes deeper into the soil or adds to the
water table or runs oft. When this occurs, the water
carried with it, fertilizer and crop nutrients that are
then lost for plant use and growth.

h second fundamental truth 1s
explained in that the depth of the reservoir is defined as
the depth of rcoting of the crop. We now have a volumetric
measure ol what water the soil will hold, next is, how long
will that reservoir last? Through a process of discussion
the time between irrigations is correlated to the
evapotranspiration of water by the plant at a given stage.
The farmer is walked through this process through
questions, answers, visual aids, etc., to the point of
knowing the crop needs of a given guantity of water at
given times and the irriqgation practice and water
management which must accomodate to that. A crop in
stress, 1.e., water deficit reduced potential yield., A
crop with excess water reduces potential yield ang losses
nutrients,

Next, is & fielad verification of soil
type, texture, water holding capacity and, by the "feel”
method, how much is presently in cach layer of soil, and
how much the next irrigation should provide. Programs such
as this, can be developed in those arecas necdina cemphasis
to bring about better water management,

The Centers will alsno have the
redponsibility to plan anu carry out programs to train GODEk
professionals, through sclected in-country courues. These
will include: engincers, agricultural enginccers,
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Reguirements; by Laws and Operating
Procedures;

- Land Levelling and Machine
Operation;

- Machine and Equipment Operators;

- OQOperation and Maintenance of
Machinery and Equipment;

- Field Repair;

- Field Operation Technigues and
Control.

The above listing is not intended to
be all inclusive and many more courses can be added. It is
illustrative, but based on previous short courses
experience for irrigation districts,

The Centers will also plan, organize
and carry out fourteen special farmer training courses in
the seven major irrigation districts. The plan is to build
up, within a two year period, a capability to hold three
courses per year per district under the auspices of the
Centers.,

2) Academic Training
The program for training in the United
States is outlined below. A suggested listing of subject
areas neeaing well trained personnel follows:

- Academic Scholarships
2 Irrigation Specialists
(consumative use);

2 Agricultural Engineer
(irrigation methods);

2 Agricultural Engineer
(delivery systems, operation
and maintenance);

2 Agronomist
(plant-water-soil relation-

ships);

2 hgricultural Economist
(farm management);
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2 Rural Sociologist
(farmer organizations);

2 JIgricultural Engineer
(farm machinery and farm manage-
ment);

2 Miscellaneous Specialties;

10 Researchers
(specialty areas to be
gspecified).

- Short Course Training

Provision is made to send 31
persons to the United States for special short course
training for periods of 2 weeks to 3 months.

A proposed breakdown would be to send
3 groups of 7 each for selected training and 10 persons
possibly in groups of two for 2 weeks to 2 months. The
needs for training must be identified by prrject staff
prior to initiating this part of the training program.

- Special Considerations

As part of b. above, the suggestion
is made to select a group of 6 farmers, 3 from each project
area, including at least one from the pilot lateral to
visit irrigation districts in Mexico and the United States.
A technical interpretor would be included making a total of
7 persons. The purpose would be to allow farmers to catch
the vision of a total irrigation_and drainage district
operation, and the kind of coordination that exists in
other areas. Also, the farmers would see modern
agricultural production processes and the management of
resources required to achieve increased production. Even
though at first thought the view of modern agriculture may
be overwhelming --a proper orientation of the group and a
wise selection of projects in Mexico and the United States
will help alleviate any adverse reactions.

The returning farmers will be able
to relate new agronomic recommendations and other practices
positively by reason of their visit., The process of change
will be accelerated since first hand experience transferred
from farmer to farmer will mean more than from Extension
Agent to farmer,
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4, Credit
(AID $86,000; GODR $3,000,000)

The project will establish a credit program
for use by farmers following the new views on agricultural
credit, which are to make credit available at market rates
of interest and expand services of formal financial
institutions to farmers in the project areas.

The justification for this approach is found
in the recommendations of the 1973 "Spring Review of Small
Farmer Credit" and subsequent work by the rural finance
group at Ohio State University and others. The findings
show that in developing countries formal financial
institutions provide few services to individuals living in
rural areas. In the case of the Dominican Republic many
larger towns do not have even one commercial bank office,
and some dc not even have a credit union or an agency of
the Banco Agricola. In those areas where formal financial
institutions do exist, many individuals may still not have
access to financial services because they are not
considered credit worthy. Individuals thus cut off from
access to formal financial institutions are forced to rely
on informal sources of financial services. Stories about
the behavior of mcney lenders and the efficiency of their
operations suggest that the opportunity cost of credit in
the rural areas is quite high. Monthly lending rates of
10% to 20% are not uncommon as a recent informal survey has
shown.

The lack of adequate formal financial services
in the rural areas is recognized to be a serious problem
that restricts production and diminishes the incomes of
rural inhabitants. The traditional approach to this
problem --infusion of cheap funds to be on lent at low,
subsidized interest rates and targeted to specific
productive activities-- has not helped and may even have
made the situation worse. This approach has not work=d
because credit is fungible. Loans cannot be targeted %o
specific productive activities even with costly systems of
credit supervision. In addition, financial institutions
cannot remain viable if they continue to target low
interest loans to small farmers because these are precisely
the most expensive group to reach. High transaction costs
are passed on to these borrowers and other rationing
devices arise as finnncial institutions struggle to remain
viable. Borrowers complain of these high transaction costs
and poor service, which reduces repayment pecformaiice. 1In
the case of Banco Agricola, attempts made to reach small
farmers have resulted in high rates of loan delinguency and
default, substantial operating losses, and a concentration



29

of credit into larger loans to fewer borrowers. Commercial
banks are not interested in serving rural borrowers because
the controlled low interest rates on agricultmural loans
does not compensate for the risks and transaction costs.
Credit unions have also failed to expand their services
significantly in rural areas. Some have remained small and
conservative, relying on capital contributions of members
for resources and lending out only small amounts to each
member in relation to his capital contribution and thereby
turning the low stated interest rates on loans into very
high effective rates. Other rural credit unions have
sought cheap external resources through the Credit Union
Federation (FEDOCOOP) or the Cooperativa Financiera
(FICOOP) for on-lending to members at subsidized low rates
of interest. These latter credit unions have almost
without exception encountered the same problems as other
financial institutions that rely heavily on cheap external
resources: operating costs substantially in excess of
interest income, severe repayment problems, and decreasing
financial viability.

The credit program is intended to address two
issues., First, how to make available credit for financing
lana levelling, crop production operations and marketing
when necessary. Second, how to strengthen formal financial
institutions in the project areas in order to make
available increased credit not only for agricultural
activities but business and personal services which support
those activities, Business services includes activities
such as input supply, transportation services and equipment
rental. Personal services includes supply of family and
household needs. Recognizing the main characteristic of
credit, "fungibility", the funds will be lent at market
rates or the maximum legal rates. Loans will be made in
accordance with the normal lending criteria of the
participating lenders, subject only to the following
minimal restrictions: the loans may not be used for equity
or land purchases, refinancing of existing debts, or exceed
a given anount per borrower, which will be established for
each project area. In add.tion, given the nature of the
project, a tocrrower will have access to a line of credit
for the above activities if he/she is committed to adopt
land levelling practices as part of their routine
activities,

The credit funds will be provided by the GODR
in the amount of RDS$3,000,000. The allocation of these
funds among the project areas will be based on two
criteria: perceived demand for credit and voluntary
savings. the rationale for this last criteria is based on
the commitment of the Banco Agricola's administration to
initiate soon a savings mobilization program under the AID
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funded Rural Savings Mobilization project (No. 517-0179).

Four branches of Banco Agricola will
participate in a pilot effort to demonstrate that voluntary
savings can be mobilized in rural areas. Banco Agricola's
plans are to go from this effort to a nation-wide savings
mobilization campaign by the end of this current year.

Quarterly reports for the first three quarters
of each calendar year and an annual report at the close of
the fourth semester shall be prepared by the participant
lenders to monitor progress and evaluations of the credit
program. These aspects will be sent to the Agency,
Community, Coordinating Committee (ACCC) for information
and adjustments in the program, if necessary. The reports
shall address, among others, the following subjects:

a. New accounts opened under the program;
b. Total of new funds mobilized;

c. Actual balances of funds (savings and
credit);

d. Loans made during reporting period;

e. Deliquency on loans made since start of
the program;

f. Discussion of problems encountered;
g. Solution of problems,.

The prograim shall be evaluated upon the
completion of the first three calendar years' work.
Participants in this evaluation process will include
representation of the GODR, AID/W, USAID/DR and private
consultants. Based on this evaluations, it shall be
decided the appropriateness of adding on funds to the
current program for further stages of project
implementation.
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Iv. PROJECI ANALYSIS

A. Technical Analysis

1, General

The technical analysis was carried out by a
design te:.-. consisting of an irrigation and drainge
engineer, . agricultural engineer, an agronomist-social
scientist with assistance from a water resources political
scientist, an economict and an c¢nvironmentalist. The team
was also assisted i1n its analys:is by engineers from INDRHI,
Aaministrators of StA and 1AD, and personnel frowm AID
Agriculture.

The analysis consisted of an intensive review
of the PID, and the documents gathered in that process.
Additional documents with data and information were
assembled and reviewed for both the PRYN and YSURA
irrigation districts., Discussions were held with key
personnel from the following agencies of GODR: INDRHI, SEA,
IAD and ISA. Also, dicussions were held with the staff of
two research stations: CENDA, in Santiago; and CIAZA, near
Azua.

Field visits were taken by the team to the
proposed project sites, the PRYN project, near Santiago;
and the YSURA project, near Azua. Discussions vere held
with field office staff. Maps, drawings and written
material were presented to answer questions and to orient
the team on the details of the project. Field trips were
made to inspect the delivery system, including heaa works,
main canals, laterals, sub-laterals, turnouts, ngates,
farmer laterals, and waste disposal and drain ditches.
Every effort was made to ascertain the condition of the
delivery system and its limitations and deficiencies in
delivery water to the farmer,

The team visited field farmer training centers
in use by INDRHI and discussed the kinds ana depth of
training being carried out, and the problems and success
encountered. PFacilities were inspected for adequacy and
participant confort and acceptance.

The team carried out several farm visits and
interviews with farmers to hear of their problems in
relation to the operation of the district. Farm fields
were examined, and some measurements taken., Crops were in
various stages of developiment and harvest., Farm turn outs
--farm ditches, and irrigation practices were observed and
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discussed with farmers. Several farm laterals were
followed to provide a cross section of the projects at the
farm level.

2. Discussion
a, Pilot hater Management Site Selection

A major responsibility assigned to the
design team by the GODR and the AID Mission during the
intensive review was, to evaluate and recommend the site
for the Water Manement pilot project. During the visits to
the two projects under review, the team evaluated the
following criteria ~--in addition to the basic consideration
of facilities-- land, equipment, and the staff of the GODR
in the areas:

- The types of farmer organizations,
presently operating in the area and
how they function.

- The types and kinds of crops grown.

- Farmer problems as perceived by random
farmer interviews.

= Conuitions at the farm level including:
farm turnouts measuring devices proce-
dures for requesting water; need for
levelling and how they get it done;
weed control both farm weeds and ditch
bank weeds, and other farming
practices.

- On site review of the existing delivery
system to collect, divert and distrib-
ute water to the farm.

- Field visits %o Finca 1, and Finca 2 on
the PRYN project.

- The perceived importance of each area
in the production of food and fiber for
the country.

After the field visits and evaluations the
recommendation of the design team was that a pilot Water
Management project be established in each area, i.e., one
in the PRYN project neac santiago, and another in the YSURA
project near Azua. The reasons for the recommenaation are
the following:
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The projects are located in different
parts of the country and are highly
important production areas. The
cropping patterns are quite different
in that the PRYN project --which will
be called the North Project-- is mainly
a monocropping area with some vari-
ability but only to a minor degree.
The YSURA --or South Project-- hacs a
diversity of crops, many of which are
grown for export to markets in the
United States. The farmers in the
North are primarily land owners. In
contrast, those in the South are
"hsentamientos" and, as such, do not
own their own land. This diversity
provides opportunity for a wide range
of training and demonstration that
reflects the real needs of the farmers
in the two districts. The climate and
basic soils are different and, thus,
the techniques in handling or managing
them are different; the impact of the
pilot project on the entire area of the
irrigation district will be more
effective in that the positive effects
will multiply throughout two districts
rather than just one. This will also
facilitate knowladge transfer service
to other irrigation districts
throughout the country.

The infrastructure is in place and
water is being deliverea to the pilot
projects selected. The size of the
pilot projects will be limited to one
sub~-lateral in each district of
approximately 1,000 hectares.

In the final selection of the sub-lateral
for each area, the following criteria will be usead:

The lateral line will consist largely
of small farmers., It is likely that
there may be several large farms
receiving water from the lateral but
they must not dominate by numbers nor
by total acreage,.

The hydraulic system that will form the
pilot gystem will begin at the diver-
sion point into the main canal system
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on down to the last farmer on the sub-
lateral.

- The farmers on the lateral must be
visited and a determination made to see
if they want to be a part of the Pilot
Lateral Study and will cooperate in the
activities outlined to them.

b. Selection of Research Stations,
Facilities and Programs

During the field visits by the design
team, considerable effort was devoted to determining if the
research stations had adequate facilities and staff and
were interested in cooperating with the water management
project. Such factors as location, available land,
equipment, staff and laboratory facilities were considered.
After the visits and reviews, two research stations were
selected for cooperation: CENDA, located in the Zona Norte;
and CLAZA, in the YSURA area (see map, Annex K).

The staff and facilities at CENDA seem to
be excellent. The laboratory and equipment are impressive.
Nearby there are excellent instructional facilities at ISA
and some land for field demonstrations.

The CIAZA (Research Center for Arid Zones)
initiated its operation in 1979, in an area of B3 hectares
located in the Azua vallwy, within the YSURA project, one
of the Agrarian Reform's Centers.

The staff is composed mainly of
"ingenieros agronomos", that is, university level
technicians with no specialities. There are nine
technicians supported by administrative personnel and
numerous labor persons. Two major problems are visible
regarding the personnel; one is that the Rescarch Station
urgently needs more highly trained personnel, since the
actual research is being conducted by persons [fairly
inexperienced in research. Another problem is the lack of
stability of the personnel. The Research Station lacks all
kinds of facilities and incentives and some technicians are
not willing to spend their professional careers working
unuc~ existing conditions (see Annex G).

The laboratory building presently, serves
as office space and needs to be made available and equipped
for the intended purpose. There is a need of technical
staff to opecrate the laboratory. The team suggested that
inaividuals from ClA2A could be transferred to CENDA for
training in the use of technical equipment, Other donors,
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Israel and Holland, are aiding in the equipping of the
laboratory for crop protection research. Some of that
equipment can be utilized for other projects, such as the
water Management project. The staff seems eager to work
but is hampered by lack of facilities. Some should receive
additional training. In addition to more staff training,
there is also a need for technical assistance specialists
to periodically counsel and plan with the resident staff.

c. Facilities and Programs for Training
and Demonstration

The design team also reviewed, with GODR
personnel, the training and demonstration facilities
available at the projects sites. As anticipated, the
situation is different in each area.

The PRYN project area is near Santiago and
has several sets of training facilities, including
classrooms, dormitory space and research facilities. The
research center, CENDA, is well established and has good
facilities for both, laboratory and some field operations.
At the same location is ISA, with excellent new facilities
for short courses and formal class instruction. 1In
addition to these two, there are other facilities such as
CECARA, with dormitory space for 87 persons. The review
team did not visualize any need for additional dormitory
facilities, since those in the area are available.

At the field level, INDRHI itc now
operating two farmer training centers: Finca 1 and Finca 2.
These fields are about 7 hectares each, and Finca 1 is
presently in use. Approximately 1,200 farmers have
attended courses at the farms. The needs for the training
of technicians and extension agents would be better served
with a large area of 50-100 hectares. SEA, apparently, has
control of several hundred hectars of land located near the
middle of the PRYN area, some of which may be available.
In any event, field storage sheds will be needed together
with repair facilities including tools, spare parts and
fuel supplies.

The office space for the Center's staff,
including the technical assistance personnel, both
long-term and short-term and the personnel from the
GUDR,can apparently be povided. The project needs will
require office space for 10-15 people with office equipment
--computers and other office machines-- and, at least, one
conference room (see Annexes D-H).

The AZUA project was also reviewea during
a visit to the field, and through discussions with key
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people. The facilities for field personnel, both at INDRHI
and CIAZA, are very inadequate. The Center could not be
housed at any of the existing facilities. The research
Center does have offices for its personnel at the present
time, but at the expense of laboratory space. The station
must complete buildinag offices to release needed laboratory
space. The Research Station land area is only 83 hectares.
This land is needed for research, and should not be used
for other activities. Again, the Secretariat of
Agriculture does have additional land close to the research
station that hopefully can be used for training and
demonstration activities,

It is 1mperative that good facilities be
provided as an incentives for those who v~rk at the field
level. Central overhead fans will provide additional
comfort for field personnel and those brought in for
training ana demonstration, The facility should be located
close to the field or fields on which the demonstration and
training activities will be conducted, as well as close to
the pilot lateral on which the project will concentrate its
efforts.,

An office complex for the Center to be
constructed at CIAZA, will precipitate good cooperation
between the researchers at ClAZA and the Water Management
team, The logistical problems will be lessened by having
the two facilities close together (see Annexes D-H).

d. Hydraulic Systems

Water measurement at strategic points in
the delivery system is the only basis upon which efficiert
use of water can be acconplished. Measurement is required
at every point where water is divided, Such measurements
assure the deliverers that the correct amount of water 1is
given to the client. The receiver of water also has the
assurance that the water paid for was delivered.

The project proposes that the first step
in obtaining project-wide water measurement will be the

calibration of delivery structures. Typical structures can
be calibratea if they have critical flow sections or are
functioning as subinerged orifices. “The structures are all

in place and may cventually have to be calibrated
individually, and 1t may be necessary to install critical
depth measuring devices of the type developed by the U.S,
water Conservation Laboratory, in Phocnix, Arizona. These
devices are relatively i1nexpensive and can be installed in
existing lined canals without causino serious (recboard
problems (sec Annci D).,
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upon the agronomic packages that come from research and
‘demonstration to provide that training. Professional
improvement of selected research staff will greatly enhance
the potential production possible in the Dominican
Republic. |

A thira type of training is viewed as
significant for success of the project. The extension
agents are recruited with the high school level training.
They need to be trained in the technology and the agronomic
packages developed at the research stations. This can best
be done by in-country training courses scheduled in a
timely sequencesthroughcut each year. The training must be
oriented to field activities. Agents should be able to do
all the operations that the farmer normally does. It is
only in this way that farmers will have confidence in the
atility of the agent to help them.

f. Technical Assistance

On the agency level, the analysis made by
the design team with respect to the manpower and competence
of personnel in the agencies who will be involved with this
project, indicates therc are many well educated
professionals. The defficiencies were found in the
experience levels and training in specialized areas such as
water management and research. Also, it is apparent that
there is a lack of depth in the available technical
personnel within most aaencies, again in specialized areas.

The experience that the well-educated
proLessionals need car only be gained over time and under
the observing eye of persons who have themselves gained
their expertise through experience and special training.
Since persons expert 1n water management are not readily
avallable 1n the Dominican Republic, technical assistance
in this area will be provided.

specilically, assistance will pe provided
to the GULR 1n ftormulating policies to guide the future
implementation of water management projects not yet
completed by GUOUR., Additional assistance will be provided
in the operation and maintenance of the distribution
chaunnels or delivery scystem that brings irrigation water to
the individual farins,

Research is an important key to the
development of basyc agronomic iniormation, and with good
water management will produce optimum cropu. 1t is
recoygnized that 1t 1y very ditficult lor U.s. universities
to send highly competent. reccarchery abroad for long
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periods of time. A methodology of using top researchers on
a part-time basis will work well within the framework of
field research. Thus, the design team recommended
short-term technical assistance for the research stations
in the Wwater Management project areas. During a short term
visit, the technical assistants can work with local
research personnel and provide the kind of help needed in
research design, implementation and data analysis. The
technical assistance can also provide help in planning
trials and in the development of demonstration agronomic
packages.

To assure that the project emphasis is on
the increase of production at the farm level resulting in
improving the life of the farm family, the operations in
the field are of utmost importance. To this end, the
project proposes that technical assistance be provided in
the management and operation of each Center for Water
Management.

Technical assistance will also be required
to oversee the training and demonstration carried out at
the Center. This will involve verifying that the agronomic
packages are properly implemented with improved practices.
As local technicians proceed through the training program
and begin to demonstrate new practices to the farmers, they
will undoubtedly call for some additional help from the
trainers at the Center. It is not realistic to assume that
a one time training course at the Center will provide all
the training neeaea for technical personnel.

The evaluation procedure necded to monitor
the progress of this project requires intensive
measurements at the farm level. The local professionals
and technicians will be trained to carry out needed
measurements over the life of the project. During the
early stage utside technical assistance will be needed
to design ana 1mplement these studies. During the later
stages of the project short-term technical assistance can
provide help in the analysis of the data. Without this
kind of supervision the validity of the data and the
subsequent analysis can not be assured,

q. Credit Program

A credit fund is considered necessary for
the success of the Water Management project. 1f the
project is to impact beyond the pilot demonstration
laterals and sccure the benefits necessary to recover
costs, credit must be made available to those producers who
adopt the production package recommended. Loans will be
needecd to level the land, but also may be requirea for
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drainage pipe, and accessories needed for proper water
management at the farm level. While some practices such as
land levelling will be granted to those farmers
participating in the pilot projects, they will not be
available to producers --especially small farmers-- beyond
these areas unless they have access to a credit fund
designated specifically for this purpose.

At present in the Dominican Republic,
loanable funds are scare, costly, and typically unavailable
to the small farmer. Government reports, including Banco
Agricola, confirm this assertion. For example, less than
5% of the loans from private commercial banks are directed
to agriculture. These loans, as well as those of the Banco
Agricola, are extended predominately to the large
commercial farms. Small producers obtain more than 50% of
their loans from private lenders such as truck owners,
businessmen, and "loan sharks". They usually borrow money
to meet their living expenses between work and harvests.

In short, there exists no available funds
in the Dominican Republic which would meet the credit needs
of the small farmers who may want to participate in this
project. Approximately 80% of the producers in the
combined irrigation regions PRYWN-YSURA, as well as in the
nation as a whole, work farms of less than 5 hectares in
area. In PRYN-YSJRA alone, there are approximately 6,000
of these small farmers who will require an estimated RDSS0
per hectare to level thzir land. 1In none of the last three
years has the Banco Agr.cola loaned RDS300 or less to this
many agriculturalists throughout the entire nation.

Thus, a fund of RDS3 million is required
by this project to enable these small producers to rent the
necessary equipment to level their land and purchase fixed
capital such as irrigation water measuring flumes, pipe and
siphons, etc. These loans will average under RDS250 and be
of about five years duration. The only guarantee will be
the farmer's signature. However, loan defaulters will not
be eligible for further loans, unless --of course-- the
default is due to circumstances beyond his or her -=ontrol
such as hurricane crop destruction or the like. An
additional reason why land cannot be used as collateral for
loans is because the land worked cooperatively by the small
farmers in the YSURA project, as well as elsewhere in the
country, is publicly owned and unavailable for colateral.
Because land neeus resmoothing and because real capital
equipment depreciates, the loan fund will be permanent,
i.e,, a revolving fund.

h. Land Levelling
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The process of preparing farm land for
irrigation is one of the more important considerations in
on farm water management. There are many degrees of
levelling that vary from a very precise levelling that may
require large cuts and fills to a simple smoothing of the
land with a minimum of cuts and fills. This project
postulates that all irrigation land should be smoothed but
that some must not be leveled. The reason is that the cuts
and fills will be too great and the soil profile will not
stand large cuts without destroying soil productivity. On
such farms, levelling may cause a serious decrease in
production.

The project proposes that levelling be
confinea to a smoothing operation with a minimum of cuts
and fills. The detailed study of the farms in the pilot
lateral area will identify what should be done on any given
farm. Any exceptions to the above general criteria should
be justified with physical data.

The project will provide laser-controlled
land levelling equipment to demonstrate land levelling to
the farms of those who participate in the program (see
annex F). This will be coordinated and conducted from each
water Management Center. A land levelling payment and
cooperation payment schedule will be worked out prior to
begining the program. It is anticipated that other farmers
adjacent to the pilot lateral will see the advantages of
levelling and look for ways and means to have their lands
levelled. This need, when identified by the farmers, will
result in one or two courses of action. One will be for
the farmers to look for private companies and contractors
who can do the work or, they may through a form of water
user associations, work towards purchare of equipment that
they will own and control.

The question of contractor availability
was reviewed and the following situation found to exist.
There are no contractors presently available in the
irrigation district areas who are currently engaged in
levelling land for farmers. The kinds of equipment
required are not immediately available and would have to be
imported or manufactured in the country. It is not
possible to say at this time whether the costs involved
would favor local construction or importation.

In the YSURA district, the Proyecto de
Servicios y Mayuinarias Agricolas (PROSEMA) presently has
17 tractors which they claim are underutilized. It is not
consired useful to have land levelling done by government
institutions, but rather by farmers themselves or by
private contractors. In the PRYN district, private
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contractors are appropriate. However, only existing earth
movers in the Dominican Republic should be contracted to do
the land levelling, drainage work, etc. Moreover, periodic
audits will be undertaken to ensure that the work was done
and the money lent and repaid in accordance with tne
objectives of the Water Management project. The project
will encourage prospective land levelling contractors .by
encouraging them to participate in farmer field days and
other demonstration activities,

Care will be exercised with land levelling
the PRYN irrigation area, as well as elsewhere in the
nation, so as not to improve land which has an ambiguous
legal status as regards the nation's agrarian reform laws.
The Instituto Agrario Dominicano will be consulted prior to
to the disbursement of any loan for land levelling and no
loans should be granted if land ownership is questionable.

There are contractors available in both
project areas that have road grading equipment. At times,
such equipment has been used by farmers. A very skilled
operator with experience in levelling farm land would be
required to use such equipment. An unskilled operator can
very quickly do considerable damage to a farmers field.
Specialized equipment such as laser-controlled scraper and
land plane is best to accomplish adequate land smoothing.
The latest technology now in use extensively in the United
States uses laser beams to control the levelling operation.
It is fast and very accurate and will work effectively.

i. Water Use Charges and Collections

INDRHI is faced with the problem of poor

collection of water charges from farmers. The problem is
prevalent in all the irrigation districts varying from as
low as 6% up to 70-80% collection rate. Some farmers take
the attitude that since God sends the rain, there should be
no charge for the collected water. Also, previously
farmers coula divert water from the rivers, now the
irrigation district does it for them. Much of the problem
dates back to the planning ana design stages of the
irrigation district. Little, if any farmer involvement
occurred, thus no foundation or basis was established in
which farmers had any voice in what took place. Since they
are the ones who must pay the costs of administering,
operating and maintaining the districts, they should be
involved in such matters either individually or
collectively through water user associations.

Historically, the GODR has used a flat
rate charge per hectare for irrigation water for all crops,
except rice. This rate structure, in place for the past 20
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years, was changed in December 1982 by Presidential Decree.
(Full details of the decree are available in the Mission
file.)

The new rate structure to be implemented
in a district by district basis provides a formula to
recapture the budgeted costs for adninistration, operation
and maintenance of the irrigation districts.

The schedule differentiates between common
crops and rice. Rice is given a higher charge than other
crops which is similar to the schedule previously in use.

A major difference is the escalation of charges as the area
irrigated increases. Ten hectares is used as the point at
which rates will change. The decree also mandates that
users will pay for water whether they use it or not.

Prior to the passage of the new decree,
several studies were made by ILACO on the alternative ways
of charging for water. The advantages and disadvantages of
the flat rate system and the volumetric system were
discussed in the paper "Proyecto de Riego Yague del Norte,
Cobrar el Servicio de Riego: Como y Cuando", ILACO, Mayo
1977.

Also, a discussion of water costs and
charges and project costs is found in a paper "Proyecto de
Riego de Tavera, Costo de Riego y Regimen de Tarifas",
ILACO, enero 1976.

Charging for water that is not used is
seen by the design team as a weakness in the decree. No
mention is made about relief from payments if water is not
delivered as needed. The penalties seem to be exclusive to
the farmer who apparently had very little if any voice in
establishing the new formula. A farmers' ability to pay is
dependent on supplying the water needs of the crops without
undue stress to the plant, Timely deliveries are not
guaranteed. Nor is much said about how the water will be
delivered, will potential evapotranspiration be the
criteria or just how will the decision be made.

Finding the right combinations of services
and charges comes with experience and accountability on the
part of irrigation districts and on the part of farmers who
are expected to pay the costs. This experience will be
provided in the two pilot project areas,.

wichin the pil»ot project arcas the GODR
has agreed that the price of wacer will be based on an
actual volume delivered basis., A farmer will be expected
to pa; only for the water actuilly received. The
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allocation of water will be determined to meet potential
evapotranspiration needs of the crops, and will be prorated
to the farmer on a rotation basis according to his soil and
growing period needs. To do th.s, water measurement will
be mandatory. Steps will be taken within the pilot project
areas to calibrate all turnouts so that all water delivered
to individual farms can be measured. Every effort will be
made to measure water at the farmer turnouts or within a
given area where a measured stream can be rotated equitably
among the farms. If extra water is requested and used by a
farmer over and above potential evapotranspiration needs,
the charge per unit volume will be escalated. This policy
will tend to discourage overirrigation and help to increase
good water management. Such a policy will also tend to
spread water onto more lands thus increasing the efficient
use of water. Such a pricing structure should encourage
optimum water use. Further the system should be operated 24
hours/day when operating. This will involve night
irrigation and again provide better water management and
better use of the water supply.

The price of water charged to the farmer
within the pilot project areas will be set high enough to
cover costs of delivery and maintenance of the canal
system. The farmers will be given records of the water
they receive and should be able to verify the volume
received within the limits of accuracy of the calibrated
turnout structures. The farmer can then be legitimately
expectea to pay for the water he acknowl edges that he
receives.

The delivery system operation within the
pilot project areas will be refined so that it is
absolutely dependable in delivering water to the farmer at
the appointea rotation time and in the proper amounts. The
farmer will willingly pay for dependable service and value
received. This project offers an excellent opportunity to
monitor the effects of the newly established policy for
water user charges and compare results with the pricing
Sstructure in the pilot project areas. Based on this
analysis recommendations will be developed from water user
associations, project staff and appropriate changes can be
made nationwide.
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3. Conclusions

a. The design team concluded that there were
sufficient differences in types of crops, the types of
farmers, and the influence of IAD in each of the project
sites reviewed that two pilot project sites should be
chosen; one in PRYN ~--near-Santiago, the other in YSURA
--near Azua. The fact that one project was in the North
and the other in the Southwest also was considered.

b. There are apparently enough facilities for
of fices, training facilities and minimum demonstrac.ion and
training fields already in place in the PRYN project to
meet project needs. A machine shed, a small field shop, a
field classroom with restroom facilities, will be required.
INDRH1 officials indicated additional land area for
demonstration and training can be provided.

c. The YSURA site will require major office
facilities, machine shed and repair shop. These should be
located near ClAZA, the research station where power and
water are available.

d. Although INDRH1, SEA, and 1AD have well
trained personnel in many areas, there is a severe lack in
areas of interest to water management, Also, there is very
little depth of personnel, in such disciplines. Intensive
training in selected areas is needed.

e. Technical assistance will be required to
help initiate the Water Management project and to provide
decreasing support over the 5 years.

f. Credit to farmers and farmer groups is

required, especially to assist in land levelling as a
necessary condition to good water management.

g. Very little base data is available on
either project anu this must be ccllected to provide
monitoring ana cvaluation of the proyress and success of
the project.

h. The price of water within the pilot
project arcas should be based on volume used and the
recently established GODR water pricing schedule should
then be given a fair trial before any changes are
recommended. watoer user associations should discuss and
assess the effects of the new decrece and contribute to
recommendations,
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In sum, based on the technical analyses
performed during the development of the project, all the
proposea technologies appear to be feasible. The cost
estimates for equipmaent and materials are based on the most
reliable data available. The cost estimate for the
construction of the training facility is based upon GODR
experience from on-going similar construction activities.
Thus, the Mission believes that the pruject as designed is
technically feasible ana that it is a cost-crtectiwve
approach to solving the problem. The Missicn also
considers that the requirements of Section 611 (a) of the
Foreign Assistance Act of 1961, as amended, have been met.

B. Social Soundness Analysis

l. General

The prospect of improved wate: management in
the areas designated raises two sets of social questions,
one related to social impacts of water management and the
other to the institutionalization of water user groups. It
1s necessary first to evaluate whether the achievement of
the project goals will improve the lives of the people in
the area. It i5 also necessary to evaluate the extent to
which social mechanisms exist, or can be created, which are
nececsary to the establishment of successful water
management,

Thasc 1ssues will be discussed as follows:
cocial impacts of water management; social feasibility of
ilrrigation water groups; tarmer perceptions »f irrigation
burcaucracy; function and roles of user groups. It should
be noted froum the onset that the decision to promote
irrigation has been made ana that infrastructure is built
or near completion. ‘The aim of the proposed project is to
raise the capacity ot the small --ana medium-- scale farmer
to deal with complexities of modern irrigation and
associated agronoumnic technology.

2., Discussion
a. Social Impacts of Water Management

Techniques of irrigatcea agqriculture have
become c¢normously sgophisticated (1.r., high level of
technoloay, areater efficiency, more capital intensive,
gqreater management skilles required, better
monitoring/measuring devices, etc.)., Thins sophistication
blascs the ayutem againnt thoue without clear accest to the
technology. The role of the soctal sciwences in the
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proposed project, therefore, is twofold:

- PFacilitate the transfer of this
technology to the small farmer; and

- Mitigate the impacts of social change
fostered by such technology advance-
ment.

1) Greater Work Loads

If this project is successful, it will
improve the level of income of farmers in the project area.
This is an undeniably positive economic consegquence.
However, good irrigation practices will involve changes,
not all of which may be positive to everyone. More
intensive farming with the addition of a supplemental crop
requires more work and translates into more work for farm
laborers. 1t may also mean more work for certain family
members. Wwe know that many of the changes in agriculture
have resulted in worsening the position of the marginal
farmer and of women in agriculture. Where higher levels of
technical expertise and more sophisticated equipment become
a requisite to success, poor farmers who have neither often
are likely to suffer on the contrary, land levelling should
greatly reduce the amount of labor required to irrigate and
particularly at night.

2) Incentives to Technology Transfer

Farmers must have incentives to change
their irrigation practices., Rewards may include higher
production, but this will be effective only if farmers
profit in some way frowm higher crop yields. Other equally
effective incentives may be a reduction in labor, the
substitution of more satisfying work, or an improvement in
family life. An additional incentive may be greater
certainty, that is, if farmers coula be sure of reqular
deliveries of wataer, they might be willing to change
practices. Better water management by some will result in
mcre water for others and make the supply more reliable.
Another incentive may be a greater amount of control over
their own life. If changed irrigation practices were to
result in a greater amount of autonomy from supervision or
bureaucratic rules, the farmer might be quite willing to
experiment, Literature suggeusts the farmers are willing to
finnovate, but that farmers arc justifiably skeptical of
outsiders with new ideas. In the pact many ideas and
innovations have not improved farmer's lives and have made
them more vulnerable to outside forces,
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Training and technical assistance is a
necessary condition, but by itself is not an incentive to
change irrigation practices. Research in information
transfer has demonstrated that information does not produce
its own market. Overwhelming a farmer with new information
is probably counterproductive. The existence of a demand
for knowledge must come before any training programs begin.

3) Status of Women

Unfortunately, agricultural work has
all too often not improved the status or condition of
women. The stereotype of women's work in the Dominican
Republic, as in many Latin American countries, is
housework. Unchanged stereotypes may create double burdens
on women as their farmwork increases. The project must
carefully monitor the impact of such changes as
introduction of double cropping upon the work of women.

The technological sophistication of
irrigation gives advantages to those with training. Women
ao not ordinarily have access to the training, that is
regularly open to men (f.n., interview). Irrigation
technology may introduce other particular problems. For
instance, good water management may require irrigation at
night. This may be particularly burdensome on some
families and workers. The project will need to monitor
such effects of irrigation and the family adjustments that
ensue,

Women seldom participate in groups
that include men, and --when they do-- they do not have
much influence. The project must attend to the rights of
women farmers to have a voice in the water users
associations that are formed.

4) Resettlement and Reorientation of
Fields

The implementation of water
development projects already promises to have a very large
impact upon farmers. 1In the PRYN area, in particular, the
application of agrarian reform "cuota parte” law will
require large farmers to relinguish part of their land.
Further, optim. irrigation from an irrigation standpoint
suggests the reorientation of fields. INDRHl has developed
a plan for recorienting the placement of fields to
facilitate 1rrigation and other farm operations, (Lora
Lara, 19ul). Tnis plan has not received detailed analysis
from lawyers who understand the complexities of land
tenure. It has been developed without clear indication of
patticipation by farmere themselves. It seems unlikely



51

that resettlement could succeed without the support of
farmers. Farmers have a great deal at stake in gaining a
voice in planning and implementing such land reorientation.

5) Improved Farmer Participation

The implementation of an irrigation
management system based on farmer participation places
risks and demands as well as opportunities upon the farmer.
Some farmers may profit from the system that now exists.
They may irrigate more land than they declare to INDRHI to
lie uncer irrigation. Particular friends of the ditch
rider (cabo de agua) may fare better than others in the
allocation of water. There is a burden involved in the
participation in groups which are time consuming and take
farmers away from their work. Also, groups may become
dominated by a few large farmers or by the governmental
agency. While all of these risks are real, the benefits of
improved irrigation practice can not be realized without
farmer participation. On the whole the benefits of higher
farm income should outweigh these costs. Further, there
are benefits associated with farmers gaining greater
control over the external influences on their lives such as
an irrigation agency can exert.

b. Social Feasibility of Irrigation User
Groups

1) General Principles

Farmer participation through
organization is a precondition for improved irrigation
practices. Experience worldwide suggests that unless
farmers participate in irrigation projects, the projects
fail. The most successful projects are ones in which
indigenous farmer groups participate in the initial design
of the project, and where such groups control water
allocation, the settlement of disputes, and the maintenance
and repair of the canals leading directly to farms (Coward,
1980,

In a number of examples of large scale
construction of irrigation works, the construction agency
is not very responsive to users. 1lts mission becomes
defined in terms of dams, diversicns, and miles of canals.
Getting authority for further construction becomes more
important than the ultimate agronomic production of the
farms to which water is provided through irrigation works.
when there is little sensitivity to farmers neeas, the
gelivery of water becomes irregular and undependable. The
challenge becomes changing the system so that it is
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responsive to the farmer,
2) Role of INDRHI

INDRHI is an autonomous public sector
institution responsible for all hydraulic development,
except urban water supply. Since 1969 this agency has
moved very rapidly to construct a number of large scale
water projects. This construction has been the product of
centralized planning with limited participation of local
users. It has only been in recent years that the gap
between what was projected to happen befcre projects were
built and the actual results have become obvinus. There is
increasing concern with INDRH]l to improve water management,
INDRHI has established a Department of Irrigation that is
focusing upon management problems. However, the social
service capability of this office is limited, and much of
the sociological expertise has come on loan from
Agriculture (SEA) since on the field level, personnel lack
training.

The delivery of water by INDRHI tends
to break down at the level of the ditch rider (cabo de
agua). These officials play a key role in the irrigation
system because they stand at the interface betwaen the
irrigation bureaucracy and water users. Ideally, they
should be able to communicate to the water agency the
experience and needs of the users. They also must have the
respect of the farmers, be able to explain authoritatively
the capacity and limits of the water system, and enforce
the rules fairly. In actuality, the "cabo de agua" are
poorly paid, lack technological skills in measurement, and
are sometimes corrupted. Some farmers interviewed in Azua
coimplained that "cabos de agua" acted capriciously,
highhandealy and unfairly.

In many irrigation systems, ditch
riders are directly responsible to irrigation users. 1In
Northern New Mexico, ditch riders, or "mayordomos" as they
are called, are elected from among farmers., INDRHI has
accepted the need to organize water users associations, but
resists the idea of giving them real power such as some
control over "cabos de agua". There are also some real
problems in organizing effective irrigation groups.

J) Operational Aspects

Unlike irrigation structures, water
user groups cannot be simply designed and constructed.
Effective orqanizations must evolve through experience of
mutual comnunity trust and accomplishment, Lkxperience
suggests that the most cffective organizations are based
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upon longstanding indigenous relationships. For instance,
studies of irrigation in the ILICO's region of the
Philippines (ZANJERA DANUM) indicate that a complex system
has developed among users over time to organize water
allocation, maintain the physical structure of canals, and
manage conflict among users (Coward, 1979). It took time
and experimentation for ZANJERA DANUM to devise an
elaborate form of human organization that fits the natural
and cultural situation and the engineering system. There
are many other examples of successful indigenous community
irrigation systems. The challenge of creating viable user
groups under circumstances where none have existea or have
participated in the design of the water projects is very
great.

1t must be noted that farmer
organizations arc not automatically attractive to or
beneficial for the farmer. Participation takes time.
Farmers may fear that organization may simply provide
outside torces with additional avenues for inroads into
their private lives. For the weaker farmers, organization
may simply appear a means whereby they may be dominated and
controlled by their neighbors. It 1s probably a
precondition that farmers be offered incentive benelnts to
defray the costs ana risks of organization. Crealt, land
leveling and other project components may provide some
incentives. Costs can be lessened by allowing already
existing farmer groups to take on new tasks, thereby
lessening the nced to participate in two or more
organizations, Kisks can be lessened by guaranteewn that
the farmers themselves will control the decisions of the
group and that the existence of the organization will
guarantee to the farmer greater collective access to
outside decisions that affect his or her life,

c. Institutionalization Tasks

without indiqgenous community itrriqation
associations to buila upon, it 14 i1mportant to at least
connect this institution~building tasx within the country
to experience 1n community orqanization that has taken
place. The Department of Rural Organization (DOR) within
SEA, has as its miasion the organtzation of rural
associations. There 15 some evidence to nugqgestl iU han
been gsomewhat succesntul,

Mont of the rural oryanizatiohn in the
country arc of recent origin and were initiated throuqgh
programs in SkEa. The DOR has personnel with oraanizing
skills and nocioloaical training.
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As a general rule, established
organizations that take on new tasks are likely to be more
successful than organizations newly founded. It takes time
for an organization to become stable and to gain the trust
of water-user group members. At the beginning, new
organizations tend to be controlled by the government
agency that promoted them. Over time organizations gain
independence when they have effective leadership. From the
perspective of social soundness, every effort should be
made to work through existing rural associations in setting
up user groups. This can be done by establishing special
water subcommittees of existing associations. Water
sub-committees could have members for the purpose of
obtaining irrigation water who may not be members for other
purposes. 1t may be that specialized water associations
will need to be established in the pilot areas in order to
gain experience. However, once this experience is
attained, attention needs to be given to the diffusion of
this experience through already existing organizations and
channels.

In order to realistically assess the
capability of existing rural associations to serve as a
basis of user groups, it is important to be cognizant of
their limitations. It is important to note that most of
the assoclations have been established since 1975, and are
not well institutionalized. A socio-economic ctudy of
associations in the Barahona concluded that these
organizations had not yet reached a level where they could
act as pressure groups or compete effectively in the policy
arena to protect and advance their interests., Further, in
some cases, these groups had hecome politicized through the
influence of political parties. 1Internal conflicts,
polarization of membership, and fragmentation of groups
have resulted,

d. Farmer Pecrceptions of Irrigation
Bureaucracy

Farmers' perceptions of problems in
irrigation systems are viry often quite different from
those of personnel in water or other agency burcaucracy. A
review of available literature, and brief conversations
with farmers encountercu on ficld trips to prclects sites
in PRYN and Azua suggest that farmers sce INDRHI as an
arbitrary agency that does not serve their interests. They
volunteer stories of “cubos de agua" who act upon whim, or
favor friends in the dissribution of wiater.

h turvey of 287 farmers in the Barahona
area revealed that « numbar ol problems exist hetween
INDKil nnd agricultural producers, at least in that area
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(INDREI). While care must be taken in extrapolating these
findings to PRYN or Azua, information gathered in the field
suggests problems are similar. According to the study,
INDRHI's failure to deliver water has caused INDRHI to lose
credibility in the field. 1Its image has deteriorated, and
some farmers perceive INDRHI as an institution that is not
interested in their problems, postpones actions, and
systematically breaks its promises.

Evidence suggects that the cause of some
water scarcity resides with the farmers themselves. The
study of Barahona found that farmers were underestimating
the amount of land area they actuall, irrigated in official
reports to INDRHI; such estimates are the basis upon which
water needs and conarges are calculated. When they
irrigated more land with highly water-intensive crops like
tomatoes, the allotment was inadequate. This caused
difficulties with the "cabo de agua" and among water users.

Farmers express real interest in the
formation of water users' associations for several reasons.
First, they believe they will have more power collectively
than they do individuvally. Second, they also see user
groups as a means to discipline farmers who acted against
majority interests. Yet, farmers encountered in Azua were
concerned about the structure of whatever user group might
be formed. They wanted to be sure that the organization
would be their instrument and not under the control of

others.

e. Functions of User Groups

As has already been suggested, an
irrigation system can be conceived of as a series of roles.
The role of the water agency burconcracy is to deliver the
water to a sub-lateral in agreed upon amounts at agreed
upon time and with appropriate quality. Another set of
roles that begin at the la2vel of the sub-lateral must be
taken over by farmers if irrigation water management is to
succeed. Pocsible roles to be performed by a user
association are:

- MAllocation of water by quantity and
timing among farmers sharing the same
ditch. Optimaly, this group should
not be more than 30 or 40 farmers.

- Settlement of farmer disputes, Such
disputes may be about actual water
use, such as the size of arca being
irrigated., Or, the dispute may be
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among individual farmers.

- Maintaining and cleaning the ditches
that lead from the main lateral and
serve a number of farmers in common.,

If an association is to perform these
roles successfully, it must have real leadership authority
and influence. Some influence will spring from the
election of its representatives by the farmer. There are
other mechanisms to strengthen user associations that need
to be seriously considered, and some mechanism to lend
power to associations must be adopted. Associations must
be able to sanction:

- Members who break rules by means such
as cutting off water supply; and

- INDRHI by withholding payments or
necessary authorization if water is
not delivered as agreed.

The role of the cabo de agua is essential
in linking water users to water managers. In many water
systems, the ditch rider is actually arn employee of water
users. In Northern New Mexico, the "mayordomos" (ditch
rider) who allocate water along the acequia madres (main
irrigation canals) are actual farmers who are elected to
the position by other farmers (Jacobs, 1978). The
"mayordomos'" power is temporary and accountable, and is
therefore not abused. "Cabos de agua" might be made
accountable to farmers as well as to INDRHI if farmers paid
50% of their salaries. This money could be raised by
assessing a water association fee collected by the
association. It may be that associations could collect all
water fees, and use a portion of tees to pay the "cabos"
and turn the rest over to INDRIil. Perhaps it may be
sufficient to require both the "Cabo" and tne
representative of the farm organization to sign off on all
water deliveries, and keep receipts as a basis of
collecting fees.

The relationships that presently exist
between ditch riders and farmers require some improvement.
Ditch riders are not highly qualified. In the communities
studied in the Barahona report, their salaries were between
97 and 125 pesos (RDS$) a month., There was a great deal of
turn over in ditch riders, partly because of low salary and
partly because of the difficulties of the job. The theft
of water was fairly comnon in the communities studied and
the ditch rider was unable to take action to stop it.
Conflicts between ditch rlider' and water users were
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frequent, as were conflicts among users. The situations in
Azua and PRYN are probably different, but it is likely that
ditch riders in these areas face many of the same problems
as in Barahona.

3. Conclusion

The introduction of irrigation into the Azua
valley and PRYN brings to the small and medium-sized farmer
some new-opportunities, but also some challenging problems.
Irrigation, if it is to be effective, is highly technical,
requiring investments and training. The farmers who do not
have access to capital and training are likely to fare
poorly. fwomen, in particular, who sec¢laom have access to
resources important to commercial farming, are apt not to
succeed in irrigated agriculture. Moreover, irrigation is
likely to erode further the autonomy of the farmer and
their control over the factors of production. Water comes
or does not come at the command of the irrigation
bureaucracy over which farmers may have little power.
Irrigation can benefit the small-and medium-sized farmer
only if they organize to represent their own interests.
Training is a necessary precondition for increasing income
" from irrigation. However, insuring timely delivery of
water in appropriate guantities requires agency sensitivity
to users. This sensitivity is not likely to develop unless
farmers exert influence., Farmers collectively have much
greater power than they do individually.

Groups are not likely to represent farmers
true interests if they are instigated or designed by
irrigation agencies. Ideally, the formation of croups
occurs indigenously and spontaneously, among members on the
basis of shared perceptions of common interests., While
there is general agreement among agenciec that farmers
should organize into water users associations, there is
resistance to the idea that these groups should be
organized from the bottom up anu that they should have real
power. Some important roles must be given to farmers user
groups, or a project can not succeed.

Above all, the social soundness analysis
suggests that a great deal of information must be gathered
by a social scientist at the outset of the water management
project. The project directors must begin with a clear
understanding of the best avenue to approach farmer
training. It must understand the interests around which
farmers combine in groups. It also must understand the
risks of irrigation to special populations, such as
landless and women, so that impacts can be mitigated.



S8

C. Institutional Analysis

1. Introduction

The analysis in this section describes the
basic organization of the project, the GODR agencies most
likely to interface with and implement the activities
proposed, and the major assets and liabilities associated
with such local institutions in implementation of the
project. Two aspects of GODR institutions will be
emphasizea, apart from their basic organization, namely:
(1) the rationale for selection of the implementing
agencies ana (2) their relevant experience with similar
projects or activities, as proposed herein.,

2. Description of GOUR Institutions

Because of the scope and nature of this
project, a large number of public sector agencies and
private institutions or groups will be involved in selected
actitivities, some more so than others. For successful
implementation of the project, however, three agencies are
considered of primary importance, namely, INDRHI, SEA, and
IAD; of secondary importance, CDE, BAGRICOLA, ODESIA and
INDeSUK. Also, two research centers of SEA are proposea as
primary locations for demonstration, experimentation and
training activities: CENDA (WNorth) and Cl1AZA (Southwest),
All of the above institutions are briefly described and
constraints to their effective operation with water
delivery systems are highliaghted.

a. Instituto Nacional de Recursos Hidraulicos
(INDRUHI1)

INDRH1 i< an autonomous public sector
institution created in 196% with responsibility for all
hydraulic dev:lopment except for urban water supply.
(Bell, 1982). The Executive Chief of INUKII must be a
trained civil engineer, with major emphasis in either
hydrology or hydroelectricity. 7The built-in bias of the
Chief, is therefore towird construction.

Its oryanic act, Law 6, invests INDRHI
with the following principle functions (Hartshorn, et al,
1981):

= Serve as the authority for surface
ana groundwaters and requlate their
use;
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- Study, protect, and program all the
energy and hydraulic works necessary
for the integral development of the
hydrographic watersheds in coordina-
tion with national development plans.

- Organize and manage the utilization
and conservation of national irriga-
tion systems.

- Administer use of watersheds, reser-
voirs, springs, and national waters.

- Organize, direct, and regulate works
involving water use with the
Corporation of Industrial Development,
with the Dominican Electricity
Corporation (CDE) concerning energy
aspects, and with the National wWater
and Sewage Institute (INAPA) for water

supply.

- Organize, direct and regulate works
concerning watershed hydrology,
springs, and national waters, both
superficial and underground.

- Participate in the conservation of
stream flows, lakes, laqoons and
watershed protection, including
environmental ana erosion control.

Of all these legal functions, 1INDRHI has
taken most seriously the planning and construction of water
projects. The following projects have been, or are near
completion: Tavera Dam project began in 1969 and completed
in 1975; Yaque del Sur program began at Sabana Yegua in
1975; small dam at Rincon finishea in 1976; Sabaneta
reservoir began construction in 1979. Much of the
subsidiary work on these projects remains to be done, and
there are other projects still on the drawing board ( 'ell,
1962). 'The projected INDRHI investment in water projects
for 198U-82 period were RDS$37.5 million for cnerqgy and
RDS§189.6 in aqgriculture (Hartshorn et al., 1981).

INDRbI tends to he a centralized
organization, with much of the power over budget, supplies,
and other matters concentrated in santo Domingo. The
Planning Oftice sets policy for INDKHI, and §* is staffed
primarily by civil cnaineers who are orfented toward
construction., ‘The Department of Irrigqation in a relatively
new organizational unit, within it are divisions of
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conservation and improvement, operations, and irrigation
ana drainage. This Department will have a key role to play
in the proposed project through assistance to farmers in
irrigation water management and farm drainage evaluations.

Irrigation districts have been established

to deliver water out through the system (Hargreaves and
Furlong, 1982).

At the present time there are seven major
irrigation districts within INDRHI: Bani, Azua, Barahona,
San Juan de la Maguana, La Vega, Santiago, and Province
Maria Trinidad Sanchez (Nagua). But, INDRHI personnel have
considerably more skill and experience in engineering than
in water management for agriculture. For example, the
Directors of both the Yaque del Norte and Azua irrigation
districts in March, 1963 were civil engineers without
agronomic experience (Hartshorn et al., 1981),

1n 1979 INDRHlI had some 1,650 employees,
few of whomn had formal training in irrigation water
management. Only recently have significant numbers of
agronomists and irrigation specialists been trained and
placed in major positions ot authority even in the
irrigation section of the organization (Hartshorn et al.,
1981). Some observers have concluded that the small number
of INDkHI personnel with graduate studies or aegrees are a
real limiting factor. Certainly, INDRH1 lacks personnel
with tne necessary agricultural and social science
background at the irrigation district level to provide
expertise in effective water management. At present, many
such positions are filled with people or interagency
agreement with SEA, The proposed project will be providing
funas for upgrading INDKRHI's capability in this area.

The role of the aitch rider (Cabo de Agua)
in INDrH] reflects the low priority placed upon water
management 1n InDKHI., ‘hese officials stand at the
interf{ace between the irrigation agency and users. In
1963, they are poorly paid, corruptable, and lack technical
skills or skills at relating to farmers. INDKRH1'oc attitude
toward water users associations also reflects a lack of
concern with management,

InurYdl has lzaa haa authority to organize
users, but as of 1943, there were no such associationsn,
Currently Inbrul has bequn v pursue the i1dea of
astociationt fieriocusly (Itibwbi, 1982), Yet, otficials in
INUDKH] are resisting the adea of awsociations having power
to collect uter fecn or pay part ol the salary of the

"Caboe e Agua”, uUtileurs uner ansoclalions have gome asuch
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authority, they are not likely to be effective.

b. The Secretariat of State for Agriculture
(SEA)

The lead agency for the development of the
agricultural sector in the Dominican Republic is SEA. 1Its
overall responsibilities encompass formulation and
direction of agricultural development policy; monitoring
agricultural distribution and production; managing the use
of renewable natural resources; promotion of agricultural
production; and coordinating the various activities of all
the institutions within the country's agricultural sector.
SEA's organization (see Table 4) consists of two support
subsecretaries for agricultural sector planning and for
administration. In addition, there are four technical
subsecretariats (i.e., natural resources; agricultural
production and marketing; animal resources development; and
research, extension and training).

SEA has a number of activities that relate
directly or indirectly to water management, For SEA,
agricultural use of irrigation water has been an
understandably secondary concern. SEA has had to focus
upon other transcendant but sometimes conflicting goals,
including: (1) meeting important agricultural production
targets almeca toward sclf-sufficiency for the Doaminican
Republic in snme aqricultural commodities such as rice; (2)
improving thc balance of payments situation; and fostering
agrarian lana rceform ana i1mprovement of the situation for
small farmers.

within the Subsecretariat for Rkescarch,
Extension and Training (LEIECA), the Department of Research
operates four research centers: (1) CENDA, located in
Santiago, conducts rescarch in the northern part of the
country; () ®ICL, located 1n Bonao, deals strictly with
rice investigation; (3) Cksbh, located in San Cristobal,
conducts rescarch in the southern part of the country; and
(4) ClAZA, locat~a in Azua Valley, deals with arid lands
research.

SEITECA contalins a number of departmentn
directly and indircctly relatea to water development.,  ‘The
land and water department (Departamento de Tierran y Aguas,
or DIA) anu its section of roil connervation has
concentrated upon the loss of noll in higher delevations
(argreaven anag Furlong, 1962). ‘There are irtrigation
faipectalist: within DIA who train farmern an the mountaing
to une small srrigation systeéma, rthere are about
twonty~claht techniciansg in the f1ely working with this
program, ‘lhere 135 neither conflict with [NDRHT in thia
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prograin, nor any close coordination.

The Research and Extension Departments are
also important to irrigation. Some research is done at '
four of the experiment stations with irrigation impacts on
agriculture, but there is a general lack of analysis and
publication and distribution of the findings. Agriculture
has approximately 600 extension agents working throughout
the country. There are plans to increase this number to
1,000 in the near future. These technicians, however, have
little or no training in teaching irrigation techniques or
water management to the farmer. 1In May 1981, an agreement
was maae between INDRHI anu SEA to train extension agents
in correct and modern irrigation practices. Two main
problems continue to exist, however: (1) there are few
people at INDRHI who can conduct training programs at the
nature desired; and (2) the program has yet to be
implemented, so it is impossible to evaluate. There are
communication problems in the relationships between SEA
extension agents and researchers and INDRHI. Also, since
farmers have at most a high school education, they have
difficulty of status and communication with professionals.

c. Centro de Investigaciones Aplicadas a
Zonas Aridas (CIAZA)

C1AZA beagan, in 1977, as project of a
joint Dominican-lsreali committee in the Azua Valley to
address agricultural production needs in an area
characterizea by low rainfall (42-year average annual of
7ul.6 mm) ana potentially saline soils, and by the
existence of a large "asentamiento" movement, Proyecto
YSURA, ana by a devcloping irrigation system encompassing
an arca of about 12,000 ha. ClAZA began applied studies in
1979 in the following areas: plant improvement, vegetable
production, edible oills, musaceae, roots and tubers,
cropping systems, pasture and forage, orchards, plant
protection, plant pest control, phytopathology, and soil
and water nanagement, Apart {rom research, a portion of
the center's 83 ha 15 used for production of vegetables;
procceas frow their sale are useda to support the
administration of the center. Also, some
intor-inctitutional «ooperative studies and extension work
have teon 1nitiated,

The core stat{ consist: ol four aaronomic
engineor:,, two supported jorntly by SLA-IAL, two by SEA
alonce, and rowghly ¥-10 1nvestigators [rom SEA who work on
thelr variout reseaich proorams (obka, 19%1). A recent
vinit to Clalh ang 1nterviow wit)h the Director lno, Aaron,
Cecilia Diaz inaicatea that, apart f{rom necd to improve the
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capacity of their technical staff and facilities, some
limitations to use of land existed due to a high water
table.

d. Centro de Desarrollo Agropecuario, Zona
Norte (CENDA)

CENDA is a regional research center formed
in 1974 under SEA whose main goals are: to increase farm
productivity through resecarch and technology transfer; to
support development program in areas of agriculture and
livestock; to foster improvements in economic and social
condition of the rural family; and to contribute to
improvement of quality and yielé of agricultural and animal
products. Ten experimental arcas have been established
throughout the northern part of the country to study: plant
scliences; plant protection; irrigation and drainage; soils;
agricultural economics; and technical information transfer.

Since a more adetalled description of CENDA
is provided in the Technical Analysis, it will not be
repeatad here except to indicate that CENDA has good
facilities and is apparently a capably run research
station,

e. The Department of Rural Organization
(DOR, SEILECA)

This Department of SEIECA performs
functions that are enormously important for water
management. Currently, personnel in the Department have
been engaged in performing social-economic analysis in
various irrigation districts for INDRHI. Their skills have
not yet been utilized in the organization of associations
of water users,.

The policy and philosophy of the DOR is
oriented toward the development and strengthening of
organizations of small farmers to better represent their
own interests. Their aim is to develop in these
associations the eftective participation and representation
of members. Their orientation is organizational rather
than technical. That is, DOR aims to model organizations
to fit various purposes, such as commercialization, credit,
and, conceivably the delivery of irvigation water.,

The DOKR is organized at both the national
ana the reqgional levels., At the national) level, there are
gecrtions that deal with organization of producers, women
andg youth, This structure has a counterpart in the
organization in the regions,
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A closer look and possible cooperation
with this organization should be considered by project
implementers.

f. Dominican Agrarian Institute (IAD)
' The IAD is a semi-autonomous body under
the Secretariat of Agriculture established in 1962 with the
aim of reudistributing land and improving the standard of
living of the rural poor. Over time IAD has changed its
operations several times in response to changing political
administrations and economic problems., Most recently, it
has reoriented its programs toward collective
"asentamientos" or farms. One aim of collective farming
has been to increase production. IAD has been somewhat
successful in achieving this aim, at least in growing rice.
However, as discussed elsewhere, IAD has had difficulties
gaining acceptance of the collective concept among farmers
(A. Castro, pers. comm.,, 1983).

Among IAD's ditficulties have been the
establishment of mechanisms for farmer training, and farmer
participation. For example, IAD itself has few personnel
with expertise in water management. It is unable on its
own to train farm managers and farmers in water management.
The access to training of persons, who do much of the work
on farms, is poor. Very few woinen are "parceleras" or
actual members of "asentamientos" with rights of
representation, since most women are connected through
their husbands and families. Opportunities to paticipate
in training, therefore, go mostly to men. Further,
benefits are distributed to male heads of households.

There are centers established to improve the status of
women within 1AD, but those centers though active and
effective are quite new and poorly funded.

Most of the decisirmrns on "asentamientos",
in fact, are made by specially-appointed people
("encargados") who are technicians hired by IAD. It is the
duty of these "encargados" to arrange credit, marketing of
products, and technical assistance. The numbers and
variety of their duties prohibit particular concentration
upon water management,

q. Dominican klectricity Corporation (CDE)

CLUE was created as an autonomous
institution by Law 4115 (1955) to provide for the
production, transmission and distribution of electrical
enorgy. A section of Article 8 of the CLL cnabling
legislation explicitly assigns responsibility to CDE for
national electritication, CLL's autonomous status and
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financial independence allow it to plan on a longer term
basis and with more stability than institutions such as
INDRHlI (Hargreaves and rurlong, 1982).

Most CDE hydroelectric projects are
contracted to foreign or private consultants for
feasibility and design studies. CDE then, forms a specific
corporation to construct a dam. Upon completion of the
construction project, the corporation is dissolved.

Although it may have administrative and
financial aavantages, CDE's creation of a separate
corporation for each dam constructicn has had some serious
consequences. CDE has traditionally ignored the condition
of the watershed and any interest or effort in watershed
management. The construction corporation is only
interested in completing the dam, thus puts no money into
studies or actions in the watershed above the hydroelectric
project. The creation of a scparate construction
corporation for each project effectively excludes CDE
engineers from substantive involvement in a hydroelectric
project.

Friction between INDRHI and CDE and lack
ol comaunication secem to exist. Apparent mutual distrust
for the quality of work and policies of each institution is
gemonstrated in two instances: lack of knowledae and
inaifference at the technical level regarding the
activities in which each institution is involved, and the
maps of locations of future dams being considered
separately by each institution that do not show the
projected dams of the other (Hargreaves and Furlong, 1982).

Some conflict exists concerning releases
of water from storage reservoirs. Although hydropower
production is only 15% of the total reservoir water
capacity, reservoirs are used to generate additional power
to mect peak demands and during power outages of other
plants. Power proauction and associatcd water releases
fron the resevoir at times conflict with storage needs for
irrigation. The interagency agreement betwecen CDE and
INDRHI, signed in August 1980, attempted to maximize both
agricultural and energy benefite fromn water development.,
However, INDRH]I is sometime: at a disadvantage in its

‘gotiations with CDr. INDRHI's lack of actual control
wver water management means INDRHI has little data on how
much water is supplied through its systoems, or how much is
needea., CLE's data on energy needs are much more exact,

h., Oficina para ¢] Desarrollo Integral
Aqropecuario (OLESLA)
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ODESIA was formed in 1979 to coordinate
the activities and direct the policy of the agriculture and
livestock sector of the Azua Valley. Their main support,
as a quasi-governmental organization attached to SEA, comes
from U.S. PL-480 funds, SEA and FEDA. ODESIA attempts to
coordinate the activities of 10 GODR institutions, civil
and local governments, the private sector, agricultural
cooperatives, and individual farmers in the agriculture
sector. ‘Their role when compared to Instituto para el
Desarrollo del sSuroeste (INDESUR) becomes problematic in
concept and in action (Johnson et al., 1972). Perhaps,
their greatest achievement is the running of the Valley
Directive Council (sec organigram, Table 3), which meets
once a week to discuss ana solve local problemns.

i. 1Instituto para el Desarrollo del Suroeste
(INDESUR)

AS part of ONAPLAN, INDESUK's job is to
assist in establishment of a cohesive plan for
implementation of projects 1n the Southvwes* and coordinate
projects of other organizations of the public sector,
including Sta., There are about 17 employecs and 1ud
projects currently under INDESUK. 1In guneral, 1t is
believed that INDESUR aives qgood technical advise, but
lacks authority to coordinate the diverse array of projects
on-going in the region (Johnson et al., 1942).

j. Aaricultural Bank (Banco Auricola)

After the Secretariat of Aaricultuwe, the
official GODR institution that reaches the largest -umber
of small farmers is the Banco Agricola. It is the main
source of creait for crop production and can lend money to
individuals ana/or groups of people. They lend
considerablc amounts to "asentamientos" and to other
farmers with irrigated lanas. When lands are irricated,
the Bank collects the water fees for INDKkHI by subtracting
them from the loan.
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3. Technical/Administrative Requirements for
Project Implementation

hWater management implies a number of changes
in agency behavior. Agencies must pay a great deal more
attention to the more direct and indirect focial and
environmental conseguences of their actions in the field.
The lines ol communication must flow more strongly from the
bottom-up in agenc, administration. Agency personnel in
the field must become more conscious of, and adjust to, the
activities and capabilities of other agencies. A great
deal more tocuvs must be placed upon the target population,
in this case the water users, and their perceptions and
capabilities. While ditficult to acromplish, there is
experience that demonstrates that water development
agencies can ana do change. The U.S. Army Corps of
Engineerc has become a qreat deal more sensitive to public
participation and the environmental conseguences of
construction 1n the last 15 years (Magmanian, 1980). The
National Irrigation Administration of the Phillipines is
having some success in strengthening its work in support of
cominunal irrigation associations (Korten, 1980).

There are signs that suggest that water
resources policy in the Dominican Republic is undergoing a
transition tn water management. The forcer behind this
chanae arc scveral. The vace of lfrge dam and diversion
construction i. slowing. Difficulties in the actual
operation of 1rrigation projects are becoming evident,
There are physical manifestations of poor management, such
as uncertin water delivers, water-logging and drainage
problems, soil salinity, and less production than
anticipated, B
INDRHI has been subjected to negative
political consequences of dissatisfied farmers. Conflicts
between vsers and wataer managers, that are not settled in
the faeld become  politiced, Pazaers write and phone the
office of the Presiaoent or the olfices of the Sccretariat
or Subscecretariat of Aariculture (skEA).  The Director of
INDRUL is then put under pressure, which he passes on down
the line to irrigatior districts, to begin to seriously
pursue the formation ol user groups.

Intecagency conflict has also become costly,
cupecially 1o the field where failure to integrate the
activities ol difterent agoencies becownre clearly evident in
tering ol miXed signals to srrigators,  INDRHT and other
agencion have begun to devaelop mechanismn Lor interagency
cooperation in the field, A conrdinating committee callea
GLESIA wa ontablitheu §n Azua to intearate the ucvaelopiment
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TABLE 7

PRYN-YSURA IRRIGATION REGIONS AS COMPARED WITH NATIONAL 1RRIGATED TFRRITORY
WITH RESPECT TO CROPS, HECTARES, REVENUE

PRYN~YSURA NATTONAL
Has. as Revenue (SDR 000) Has. as  Revenue (S$SDR 000)

Crops Has. % Total From Sales Has, 7 Total From Sales
Tobacco 4,018 15 6,429 2,114 1 3,367
Bananas 4,229 16 14,272 11,265 8 19,561
Rice 6,764 26 10,660 95,314 63 142,681
Sugar cane 2,152 8 2,772 5,918 4 7,539
Tomatoes 1,577 6 2,383 3,895 3 38,031
Beans 730 3 715 11,844 8 13,058
Corn 887 3 452 4,256 3 1,682
Sorgum 546 2 380 1,890 1 1,204
Guineo 396 2 713 3,012 2 3,597
Peanuts 146 1 94 2,055 2 1,309
Peppers 65 1 165 697 1 1,243
Melons 113 - 389 32 347
Pasture 4,524 17 1,194 4,452 3 71
Total 26,147 99 40,616 146,744 99 233,690

YSURA=PRYN WEIGH'I:ED AVERAGE REVENUE 40,616 - SDR 1,554

FROM SALES PER HECTARE 26,147

NATIONAL TRRIGATED TERRITORY WEIGHTED 233,690 = S$DR 1,592

AVERAGE RFVENUE FROM SALES PER HECTARFE 146,744

Source: Estadimtica Agricola, Afo 1981, #9 INDRI, Santo Domingo, Junio, 1981
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NO SHADOw PRICES

1, Prices of agricultural products in the Dominican
Republic do not differ substantially from
international prices. (See Natural resource
Management project paper, page 85.)

1I. The difference between the official foreign
exchange rate of RDS 1 = US$ 1 is RDS$S .47, this
increase is assumed to be passea on to producers
as higher prices for imported inputs into the
production function.

SHADOW PKRICES

111. The following shadow prices were substituted for
market prices based upon the rational offered:

Ofricial or

Variable Market Price Price Rationale
wage RDS 4 man =-day RDS2 AID estimate
water RDS 2.5 - 11,50 RDS44 INDRHI estimate

In lable A-8 an cstimate of the computed
economic benefit per hectare is proviaed for the WIIhOUT
projecc casc. while revenues remained the same as in the
financial case, cconomic costs were less and, therefore the
weightea average net cconomic benefit per hectare of RDSY3Y
was areater than the wlalOUl financial benef1it,
multiplyinug this figure times the expecteu number of
hectares expecteda to be influenced by the project
constitutes the wlidOUY economic benelit in year 1 ot the
project.
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h. Project Benefit and Cost Assumptions

This analysis assumes a 3U percent
increase in yields with proper water management (USA1D/DR,
1981). 7This rate of increase is considerea conservative
since personal experience of members of the design team in
aiferent areas of the worla have seen rates of increase
from 50 to mo.e “han 100%. Part of these increases in
ylela is attributed o» land levellina anu tne balance is
assumed to be a direct result of training, improvea timing
of irrigation-agronomic inputs with proper water
management, improved drainage and other aspects of water
management.,

An increase in yiela 15 expected to result
in incrzased harvest costs, Lut not by the same proportion
aue to increaseu elficiencies ol harvest operations, An
increass: of 2uU percent 1n harvest coste was assumec, while
labor eiliciency in water management was estimated at 15
percent*. Using welghtea averages, it was estimated that
the not eliect in teotal costs was an increasce ol just over
one p2rcent (lable A-9 of the Annex). lherefcre, without
agditional ztudies ana information, labor i1ncreases and
decreates due to the project are assumed to balance out.

Machine rental for lana preparation 1is
also azsumed not to be affectea by the project, except for
lana nlaning or [loating and possibly for crops harvested
mechanically . Lana leveling 1Is cunsiacerea a Capltal
investment and not an increate in production cost. It is
recomnmenaed that leveled lana be planed or floatea each
year to xeer it as level as possible. The cost of this
operation 1s estimated to be 30 percent of the original
cost of leveling or about KDS37 1n year 1 of the project.
While it 1& not certain to what extent "other inputs" such
as fertilizer, insecticide, transportation, etc., will be
affectea., It 1s assumed that all "other" inputs in Tables
5 ana € are increasea 1n proportion to the yield increase,
nainely by 3U percent,

* In the absence of data on efficiency ol farm operations,

several of the agecign team members, all of whom have
operatea farms, agreed on this fiqure a5 a "best" estimate,
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For both the financial and economic
analyses, average revenue fron sales of proauction is
assumed to increase by 30 percent on all land (hectares)
influencea by the water management project, reflecting
yi2la increases of 30 percent. Likewise the "other" input
component of averaae costs of production was also assumed
to increase proportionately in both the financial and '
economic analyses,

It is recoynized that in later years of
tne project, large numbers of hectares are projected to be
leveled., Wwith yield increases projected at 30 percent,
this represents a substantial increase in supply. This
could seriously depress prices unless market development
anai shifts in proauction to scarce or exportable crops
occur concurrently.

Attempts were made to obteain price and
incone elasticities for the crops in qguestion, along with
import-export statistics. However, what little work has
bec:n done 1n this area {s not very reliable, and suggest
that. it be assumed that the market and production
adjustments would occur over time so as to absorb the
increased proauctior. It is hopeu that such will be the
case. The rate ot growth in population is projected at 2.5
percent per cent. This may create sufficient demand during
the early years of thne project to keep prices from falling,
but not aurinc the later years. Lven with a price support
policy, upward aajustments in prices occur periodically.
holainyg prices constant, while incomnes are incrcasing,
coula increase demand. The sensitivity analyses, in which
prices receivea are held constant while costs are allowed
to rise, may partially compensate for this deficiency.

As land 15 leveled and supplies increase
to the point of depressing prices, there could be shifts in
production to those crops that are i1mported. 'This would
have a favorable eftect on the balance of payments postion
ol the Doninican kepublic, In aadition, export marxets
coula be develored which woula give support to prices ac
well as bring in adaitional dollars. 1t is beyond the
scope of this analysis to conduct the necessary studies to
exaimine the etfects of all thrse possibilities,

As pointea out varlier, for the economlc
analysis, water couste per hectare were shadow priced at
RU&S4 for rcavon: claborated upon 1n Table A-lU of the
Annex. From Table A-6 we see all these assumptions
manifesteu 1n estimates of a net tinancial benetit peor
hectare wlin preject of RLEIWY and a net cconowmic benefit
per bhectare walilb project of RDS34Y.,
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i. Rezsults ~ Financial and Economic

The results of the initial analyses are
presented in Tables A-1ll1, A-12 and A-13 of the Annex. The
financial analysis yielded a net precsent value (NPV) of
RDS1U6 million when discounted at 13 percent, with an
internal rate of return (lRL) was 36 percent. 'l'he economic
analysis was done in terms of real values and was therefore
discounted at 5 percent. The real NPV was calculated to be
RUS 84.8 million anu the real IRR was 21 percent, with a
benefit-cost of 5. All of these fiqures suggest a high
payof! tor the prcject.

h cash flow financial analysis for a
representalive hectare was done on a wWlTH and WITHOUl basis
(Annex 'tavle A-13). The first lanu levelinag to any major
degrece, paid tor by tarmers, 15 not expectec to occur much
betcre tne fi1fth year of the project. By then the
estlmatec cost ot RDSL123 for leveling is projected to
inrlate te RDSLIEl at an assumed 8 percent rate of
inflation. Other custs anua prices are assumed to increase
by the same poercentage rate, ‘'lThe cacsh flow 1s sufficient
to pay off a lcan for lana levelinag., Furthermore, the cash
flow wlid the project is substantially greater than WITHOUT
thne project, inaicating that it is prolitable to level farm
land.

buring the first f{ive years of the
project, net cash flow benefitc were negative as was to be
¢xpected, since substantial project costs were disbursea,
Howevaer, benetits become positive immediately thereafter
ar.c continur throughout the remaining life of the project.
It 15 assumneae here that operation, maintenance, training
ana extensior costs after the i1nitial tive year period of
the project are the roranal ones incurred by the GODR and
are thercelore not attributable to the water management
preayect,

j. kesults - sensitivity Apalycsis
3

Ine resules of the sensitivity analyses
suggest that the project is financially souna when prices
fai1l to increase as much as costs. A financial analysis of
the worst possiple cace was done., That is, nrices received
were hela constant whlle costs were allowasu to increase at
a rate ol b percent, ‘The result was an NPV ot RDS9.,78
million with an lulkk of 19 percent (annex Table A-14),

‘this 1o still above the cpportunity coust ot capital, Due
te, Ll unavaslibrlity ol a computer, an economic analysis
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with constant prices was not done. when foreign exchange
was shadow priced at RDS2 to USSl, the real IRR daropped to
18 percent (Annex Table A-15),

A sensitivity analysis of financial cash
flow for a single hectare was done to determine if there
would be sutficient cash flow to pay for leveling land.
The results indicated that even at a zero rate of increacse
in prices receivea, in face of an 8 percent increase is
costs, there was sufficient cash generated to pay off land
leveling loans (Annex Table A-16). Moreover, the results
showeu a NPV substantially higher wI'tH the project than
wlThoUl. Holding prices receivea constant over time dic
result in negative cash balances, but this occured about
midway in the project and were much smaller that WITHOUT
the project.

I'nBLE 8

summary of overall project feasibility under alternative
assumptions and analysis

Financial Economic
Full on-faram benefits 36 21
Constant prices anu 8%
inflation for costs 19 -
Shagow price for foreign
exchange at RDS$2 to USS1 - 18

A cash flow analysis of this fund was done
to aetermine if there would be sufficient to meet creait
aemande (Annex Table A-17). The cum of payments expectea
in each year i35 actually the cost of lanu leveling as used
in the tinancial and economic analysis (lables A-1ll, A-1l2,
A-13).
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that the total potential irrigated land could be as much asc
5(0,00U hectares." (Reynoso ana Encarnacion 1980, as cited
in Country Environmental Profile, DR, A Field Study, 1981,
o. 37). Thus, there is every reason to expect that the
stream or bencrits will continue into the future and
influence much more land than estimated in this analysis if
the per hectare net benefits approxXximate those calculated
and it the farmers adopt the new water management
technigues anu practices.

lt can be concludea, therefore, that the
project represents a major acdvance toward implementing the
GUDR anc AID Missi~n aqricultural strateay objectives and
goals of 1ncreasiny yields, income, ana employment of the
targetau small ana medium farmers. The ectimated net
benefite of the project, baseu only on gquantiriable
variables alone, are aaequate to justify an investment in
the water management project. lndeca, when all expected
benefite are consiaered, this investment may well warrant
priority status.,

E. Etknvircnmental Considerations

1. Impact nf Ilrrigation and Mitigative Measures,

bringing land unaer irrication does create
environmental nrobleims. This Is particuiarly true during
construction ol aamns, canals, drains and other structures
where erosion may be serious. ‘The Irrigation water
Management prolect will not be involved in irrigation
system construction, nor in activities which will increase
turbicity. ‘The projcect is to manage water for purposes of
irrigation and in so colng will more likely reduce the
negative cnvironmental imoacts. Although irrication mav be
accompanied by rmore disease problem:, Letter management of
water will aild 1n di.case control. water carrying
stupendea collas, alsease organisms, ana agri-chemicals
when applica te the soil, filter out the seciments and many
water-borne organisms will pbe [1ltered out and/or
decomposed. Miny pecticlaes are dedgraded or absorbed onto
gediments so tne process ¢l irrigation has a purilication
conponent,

Aotart oGl the proiect training ana
demonstratlon nroarains, ways ol miainizinog the undesirable
ernvironmental atpects can be tauaht, Another cowponent ol

Lhe propo.aca Nrii1ect 1s the Inonitoring ol water used anc
e salinity ang crrtain chemiceal constituente in the
arainaoc watere., An excellent nreliminary exanination of
the propcscu npreiect 1: appenued, lnitial Evironnental
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bxaminatiou.
2. lrrigation ana Public Health Problems.

when irrigation is introduced into tropical or
semitropical climates it iz likely to increase some health
hazards to the rural inhabitants. The irrigation ditches
and canals bring wiater to the peopl.» and they commonly not
ornly uce 1t for their crope¢ ana livestock but as a source
¢t the wonhestic suppiy. They wash themsclves and their
clethes ana many swim and play in these streams and thus
aAre Sub ject Lo muLtirnie exposures,

Curing the team's visit te the fiela, members
observed where raw sewaae ancd wastes form the city are
being aischariea into the river above an irrigation canal
aiversiotl:.

From experience 1% 1:¢ known that fertilizers
ana pestliclaes are sometlimes carried by railn or irrigation
water intc irrieaticn ultlches danag canais. Pesticlde
resiacues are dumpea inte the watar anag sometimes the
contalners rinucd 15 the streams, ‘The team was informed
that zome cf the pesticides banned trom use in the United
Statec are obtainea from other sources and used on the
Larfs (Lhis was Lot verliileda), ln sany ways the river ana
1rrigaticn water serve a:s a Sewer.

Staanant watsrs 1n canals ana lew spots 1n the
ftlelas, wastes lana, ete,, from .rrigaticn can serve as a
place {or Kalaria-carrying anopaaleos mosgqultoes to breed,
lThey alsc are a habitat for snaivles piomnphalaria glabrata,
which are an eussential in thie lite cycie of cschistomes,

Through better water manaagement these
conaitions can be 1mproved. ‘The guality of contaminated
irrigation 1s 1mproved in several ways when applyina it to
the lanu. Suspendea particles are filtered or settled out
of the water, ‘Any oraanlisms and cnemicals are absorbea by
20il particles ana organic matter. Wwhile some disease
organiems are retalned irn the soil there 1s an auecguate
"death time" for then sc 1l they are leacheu out or
returned to the water svetem by erowion they are ns longer
infectious.  Sone osidizable pol.outants are decomposced
while being carrieu alona through the distribution system,

By the proper aesian ano conztruction of the
canal and dratnaac systemz toagether with gooa manaaement,
the 1NCidencen 6! S0 diseares can be roduceao ana the
toxlcity ¢l otnet poilutants reauced.  C‘lhere choula be a
proaram to motitor the quall’*y ol water {or lrriqgation as
well ac the gquality of the water 1n arains beino uscu or
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dischargea into the river system,

1t is not the intent to have the water
management project involved with monitoring the health
hazardas throughout the irrigation aistrict but salinity
mcnitoring and control is a concern of the project.
Consideration to the health hazards associated with
irrigation however, should be a component of the teaching
and training prograin,

3. Linkages of Proposed Project with USAID hHealth
Programs.,

Linkages with existing and/or planned USAID/DR
programs in public health is neccesary to address the
concern over environmental health ana disease vectors
assoctatea with irrigation systems. sSuch linkages are
feasible given the level cf support providea by the Bacsic
rdealth Services Program financeu through health Sector 1
ana 11 loans ana forthcominag Health Sector 11! loan.
Ex1sting or plannea AlD activities will cover the following
areas:

- health services to campesinos through
healtn npromotors

- Lxpandea prograis in malaria and
schiztosnmiasis aimed at preventive
measures ana control of disease and
vectors (malaria surveillance and snail
control)

- Technology transfer in new methods for
control of malaria ang schistosomiasis

- Streagthening of in-country training
capabilities i1n environmental health and
discase control, amona other activities,

These proqrams offer the possibility of
outreach to thosec involved in 1rrigation water management,
Short seminars for extensionists, aaency officials, and
farmers 1n YSURA ana PKYM areas can be employed to teach
environanrntal health as related to water manavement on
farme, or arrangaments can be mace to allow key versons to
attena those courses oltereu 1n locations other than the
irrigation uistrict,
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V. PROJECY I[MAPLEMENTATION

A. GODR Project Aadministration

‘I'he project will be manauyed and aaministered
within the existinag GODR institutional structures. INDRHI
will have the responsibility tor manaaing project
activities. within INDRH1, the Department of Planning will
actually coordinate the various project activities.

To accomplish this, all plans to carry out project
activitiec ana all project disbursement requests will
require prior approval by INDRHI's Department of Planning.
They will also assure that adeguate technical standards are
maintained 1n all project documentation. INDRHI will
recelve cisbursement requests from project implementing
agencies ana assure that such requests are 1n conformance
with approveud workplans, ana will then forward such
requests to the appropriate Center in the case of
activities actually implemented within the pilot project
site, 'The Center will certify that the proposed
disbursement 1s consistent with tield level workplans and
return 1t to InDxhl's Department of Planninag tor
certificaticn and aisbursement to the requesting agency.

The Department of Planning within INDKH1, will act
as the auministrative citice for coordinating aocumentation
between AlD ana the i1mplementing unit. This department
will prepar+ all nroject quarterly and annual financial
reports. This aecpartment will also coordinate regular
borrower/grantee corrcuspondence,

B. AID Project auministration

P i e I T N

l, Implementation Monitoring

Given the complexity of the project, the
Misaion believes that it will be necessary to draw upon the
talents of many Mission staff to eftectively monitor and
support the preiject. To accomplish this in a systematic
fashion, the Miscion will form a project team. The
Mission's Agricultural Development Oftice (AKDO) will have
primary responsibility for monitorina the project. One
AKDO staff member will be desiqgnatea the USALID project
manager. This person will cooruinate the Mission's
moni toriny activities and represcnt ALD at the working
level ., Membors of the other Miassion offices will be
geslgnatea as project team mesnbers,  In particular,
personnel from the Misnion's Controller, Manaaement,
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Capital Development/Engineering, Health, and Education
offices will be assigned to the team to provide reqgular
staff support for the project. Add:itional members of the
ARDO staff will supplement the project team {rom time to
time to assist in carrying out field monitoring activities.
An increase i1n the Mission's current staffing level is not
viewed a3 necessary to adequately support the project.

2. Procurement and Contractinag Plans

The Mission has determined that the
procurenment of all technical assictance and the services of
a private procurement agent to purchase the equipment will
be undertaken by AlD directly. The Mission bases this
aetermination cn the conclusion that use of the host
country contracting mide tor these procurements woula
unnecessarily delay project i1mpiementation, In addition,
direct contracting by AID would not materially increase
expenaiture of Mission staff time.

Under the project, larage amounts of technical
ascltance and trainina are needed to help the GOUR in the
planing ana organization of project activities, To be
effective, much of this training and asslstance are necded
during the first year. AS 1dentified during project
developiment, Title X1I[ universities can best provide this
traininyg ana as .stance.

Given the wide range ol technical assistance
services neecded, the need for a strong agriculture rescarch
support capabllity, ana the neca for an institution that
has ficld experience on farm water management training, it
seems apparcnt that only a university can provide all the
assistance neeccece 1n one packaqge. In audition, a U.s,
lana-grant university woulcu probably ofter the best
possible source of this assistance given the need for a
strona aqriculture 1nstitutional bacraround. Thus, the
Title X1I mechanism seems to olf{er the most effective way
to procutr’ s the neeueca assistance.  The Bleab aroup could
acsist the Mission 1n pre-selecting a lict ol qualifiea
universities, The Mission could then iasue REIP'n to all
gualified universities,

Contracting with a U.S5. university would prove
to be an unnecessarily artticult tase for 1nDRHL.  The
contracting process would require tne use of procurement
proceaur.s with which Inbkil 19 not familiar ana much of
tne docuneatation and neqotiations woulc need to be in
Enalish, Contractina of thie acssistance would, therefore,
prove arflicult tor lwDRul. A procurement of this type can
best be hanulea by ALL which has more experience and
capability in tnis rype ol procureiment ana can, thernfore,
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- Substantive impact (guaiity, relevance of
research; quality and r2levance of train-
ing; managema2nt o. irrigation water, etc.);

- Performance ol consultants and AID manage-
ment. This latter is an important
parameter, but not discussed further below.
It should be based on such things as their
relationships with GODR counterparts;
technical quality anag realism of work
plancs, etc.; and the overall impact of the
project.

2. baseline Studies

Objective cvaluation of the impact of the
project requires an aaeqguate basis against which to measure
change. 3Since the project aims to have an impact on
government institutions, water users' behavior, and
prouuctivity, stuaitec ol all three of these will be neeaed.

a. Institutional Analysicg

The: project subooal 135 to develop the
human resources ana Ii<titutional conditioas for increasing
nroauctivity of 1rrigaced agriculture, ‘The project purpose
is to strenathen the capacity of the GODR to plan
cffectively to aeovelop water resources; nlan and operate
irrigation systens effectively; support increased
aqricultural production; prevent ana/or correct the
deteriotation i1n the present area under irrigation. 1In
oruer both to plan [or achicving tnesc aquals/purposes, and
evaiuvate whether proaress is beina made tc thelr
achliaevement, more aetailea 1nformation 15 neecced on the
prescent institutional capacity and woeaknesses,

Tne foliowina acneral areas/toplcs should
be the foc's ol this 1nstitutional analysio:

-  Presont manpower level in terms of
number. and tralining;

-  Prosent agency functions, statutory
ana "de foocts", and interrcelations
ainona the various agencies involved
in 1rrigated aariculture and water
redource planniny ana use;

- Goals, traloerophiaen, srrentationy, and
general orocoaure:s (o,g,, communication
ornly Lop Lo boutop cohcelusus Yorsus
AULGCTALIC drcl olan=makine, role of
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users, etc.):

~ DBudgetary priorities and levels
(adequacy to do the job entrusted to
organization; which parts are protected
when cuts are necessary, etc.);

- Incentive structure for employees;

- Effectiveness of implementation:
management capacity;

- Planning capacity;

- Relationship with/attitudes toward
water users.

b. Water Users

In order to plan effective interventions,
considerable intensive research is needed in the pilot
areas on farmers' culture and social organization.
specifically, data is needed on farmers' cultural
understandings/perceptions on cooperation with neighbors;
kinship and "compadrazgo" relationships and their possible
efrect on farmer cooperation/organization; informal
patterns of cooperation at present; and their real goals,
objectives, etc., in cultivation (for example, assess the
assumption that all farmers wish to increase production).

ln order both to plan interventions and
evaluate impacts, socio-economic surveyvs among farmers
using replicable questions and sampling 1s needed. Surveys
are needed in three areas: the pilot area in which
intensive work will be done; cuntrol areas in the same
project ana, if possible, one or two control populations in
other (but similar) projects. The following are the
general topic areas or which data are needed:

- Agronommic practices, knowleage, and
constraints (including specifically
irrigat.on practices, knowledage, and
constraints);

- Employment and income levels (including
costs anu profits involved in cultiva-
tion);

- Present forms of cooperation and con-
flict in irrigation, aariculture more
generally, ana other spheres of life
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within community;

- Attitudes to/relationships with govern-
ment officials and departments;

- Present types and level of contribution
to irrigation system ope *ion and
maintenance (e.q., irric on fees,
labor, time);

- Present role of and relationships with
"cabo de agua".

c. 'lechnical/Environmental

1n order to measure potential productivity
ana changes in productivity, data are reguired on present
croppinag patterns, crop yields, area irrigated, and
intensity of cultivation. These data should be gathered
for the pilot ana control areas discussed in b. above, as
well as for the two irrigation systams more generally.

1n order to evaluate the magnitude of the
problem, and impact of the project, detailed measures are
needed on the extent and intensity of waterlogging and
salinity. Finally, in order to plan improvements in
irrigution system management, as well as evaluate progress,
many meazures are requireu of delivery efficiency,
irrigation efliciency, system operation, and system
maintenance levels and needs. Many of these are discussed
in more detail in other sections of the Project Paper.

3. Uses of Baseline Studies

It is ilmportant to note that the rather
comprehensive baseline data gathering activities suagested
here are necaea for effective detailed project planning as
well as a base for measurina project impact. They will be
used for estimatina preoblems, gaps, weaknesses ana
strengths in GODK institutions; planninog appropriate
training plans; developing a geteral slrategy for achieving
necessary institutional changes (training is only one
~--though central-- part of such & strategy); identitying
research priorities ana developing a research plan; and
planning intervention strategles (both organizational at
the local level, anua technical),

4. Evaluations

a. achedule
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The project will undergo annual internal
evaluations; the results will then provide the basis for
annual work plans. Assuming the baseline studies are«
substantially completea by about March 1984, the first
annual evaluation would be held about January 1985. This
woula be a simple managerial evaluation, since no
substantial impact on Dominican institutions, water users'
institutions, or management of water is expected in the
firsc year. The second, tnird, ana fourth evalustions will
be more aetailed (the extent of detail, ana focus to be
decided by the project manaagement) ana include re-surveys
of pilot and control areas, ana GODR institutions involved
in the project. ‘lhe Water Management Synthesis Il project
(wis II) will assist the evaluations to the extent
possible; for example, WME II personnel can help develop
survey instruments, d2velop scopes of work ana assist in
the selection of evalvation teams. The third evaluation
(approximately .January 1987) will pbe a mid-project external
evaluation; the fourth internal annual avaluation will take
place six months before the project completion date, in
oruer to ascertain whether the project shcula be extended.
The end of project evaluation in about June 1988 will use
the data gathered in the fourth internal evaluation as a
basie for its report,

b. Impact on GODR Institutions

The Project Paper emphasizes the

centrality of achieving institutional chanae. This is not
conceived as a passlive process, in which the GODR
institutions raceive "wisdom” frow outsiae. Rather, it ic

conceiveu of as a complex collaborative process, in which
the project provides GOUR oftilcirals with alternative

approaches ana consepts, which these officials will then
consiaer integrating, modifyina, anc adapting to achieve

specific gcals. Some changes (for example, number of
people trainea) are easily quantifieu; others --some of the
most Jimportant-- are gualitative in nature. The baseline

institutional analysis provides a basis {or measuring
changes in such paramneters as:

Manpower levels;

- Number of people trained in various
specialties;

- Use n{ trained perople in appropriate
pceitions;

= Changes 1n inter-agency levels of
cooperation;
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- Changes in bureaucratic structures
(e.g., decentralization);

- Changes in incentive structures;

- Changes in investment/budget
priorities;

- Changes in water use, water planning,
water management policies;

- Changes in planning capabilities;
- Implementation of new programs;

- Management effectiveness (e.qg., in
operation and management of irrigation
systems);

- Changes in government-water user
relationships.

Evaluations will inclul2 more specific
examinations of changes in the institutions with which the
project works most closely; not only the larger entities
such as I~NDKi]1 (implied by the above generalized list), but
the smaller ones such as the Centers for water Management,
Here, detaileu examnination will be poscible of changes in
stafting (numbers, level of expertise); management;
demonstration activities (relevance, cost-effectiveness for
farmers); and training programs (appropriateness, use of
research recults, effectiveness, ability to evaluzte modify
and continue training activities), Finally, it shuuld be
noted that much of the data requireu can be developed
through an internal, perioaic reporting procedure; formal
resurveys are not reqguired.

c. lmpact on hater Userc' Institutions
ana behavior

The topic areas listed in B.2. above,
provide guidelines for analyzing the impact of efforts to
organize water users, get them involved more actively in
irrigation water management, and improve communication with
officials., 1n aduition to those parameters, it will be
necessary to evaluate carefully the particular strategies
usee for werhina with faraers to identify which ones work
best ana why, what prollems arise, ana whether the methods
ageveloned can be replicactco on a larger ccale.,

d. ‘'lechnical/bknvironmental lmpact
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It is expected that in tha pilat areas
there will be considerable impact on productivity, crop
patterns, and at least some impact on waterlogging and
salinity problems. 1In addition, before the end of the
project improvements should begin to be observed on other
parts of the two systems where work will be concentrateu,
anG there should be potential for similar improveinents
elsewhere as GODR institution. aevelop greater water
imanag=ament capacity.

The studies of crop yields and
intensities, ana the detailea studies of irrigation system
efficiency, system operation, etc., will provide a strong
basis for measuring impact of various improvement measures
during the life of the project, and evaluating which are
most important for wider adoption.

. Implementation Plan for Baseline Studies
and Evaluation

The baseline surveys of water users, and
periodic surveys to measure changes, will be done by a
local institution not part of the participating aagencies.
A university woula be most appropriate. Technical
assistance w1ll be provided either through the project
contractor, or the WvS Il project, or both, to insure these
surveys are done at the stanaara required. This exercise
would be an institution-building activity: the university
or other institution that takes on this task will be
assistea to develop a continuing cavacity for such work.

The 1nstitutional analysis of GODR
crgqanizations is best done by an independent outsider, with
tne assistance of the GODR institutions involved. This
should not be conceived as an activity that leads to
"criticism" of the GUUR oruanizations; it will be carried
out in A collaborative manner 3o that these ilnsgtitutions
themselves get an objective picture of the present
sltua.lon.

I'ne technical/environmental studies will form
part of the project itself. The data generated will
provide the base from which to measure the impact of
interventions,
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D. Negotiating Status, Conditions and Covenants

l. negotiating Status

Representatives of INDRHI, SEA, and the
tTechnical Secretariat of the Presidency (57TP) have worked
closely with the Mission staff on all aspects of the
project aesign. The GODR will be the borrower and INDRHH1
will be the executing aaency. There are no remaining
issues which will require substantive negotiation. Once
the project is authorized, the project agreement and
oroject description will be developed and negotiated with
the GODR (principally InDRHI and STP). ‘Ine agreement will,
then, be reviewed and approveda by the Legal Advisor to the
President anu signeu shortly after. Mo unusual delays are
expected in this process,

2. Conditions Precedent
a. Initial Conditions

lnitial conditions precedent to any
disbursement unaer the project will include the usual AID
legal requirements, including a statement by a recognized
legal entity that the project is legally binaino, and that
the reciplients of the loan are responsible and legally
bound to all requirements under the Project Agreement. In
acaition, the GODR will be required to name a project
coorainator, acceptable to AID, who can devote adequate
time ana effort necessary for the successful implementation
of this project. Once these conditions are met, the
procurerient of technical assistance and off-shore training
may begin,

This 1s necessary cince most of the
technical assistance 15 needed early on to carry out the
planning aspects of various project activities ana in some
cases to help uevelop plans neeaed to neet subsequent
Conaitions Preceuent. In aadition, as discussed in the
Procurewent section of the Project Paper, tne technical
assistance will be contracted from a Title XII university
ana that the off-shore training under the project will be
handleua by this same university. A clause will be includea
in the technical assistance contract which requires the
university to obtain AlD clearance on the off-shore
training prior to initiating any participant training. The
university contractor will also be requirec to submit to
ALD a worx plan within 90 daye after the signing of tit-
contract which aescribec the detaileu nlans for the
provision of the technical assistance, indicatina the
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anticipatea detailed work assignments, tasks and their
timing and the 'plans for the purchase, delivery, and
warehousing of the equipment to be procured under the
project ana the plans for the selection and placement of

the off-shore training participants. '

b. Conditions Preceuent to Initial
Disbursement for Equipment
Procurement

This Condition Precedent will require the
develcpment of the necessary plans to procure all the
equipment. Even though a procurement agent will be
contracted by AlD to handle the irdividual procurement
transactions, it is still necessary for the GODR to plan
t..e overall implementation. This Condition Precedent will
include: (1) A plan for coimmodity procurement, celivery and
aictribution; and (2) Specifications and requireu bi~ading
cocumentation,

It 1s anticipated, as indicated in
paragraph a. above, that the university contractor will
assist the GODR in the development of the required plans,

c. Conaitions Precedent to Initial
Disbursement for Activities Other
Than lechnical Assistance and Ekquioment

In errfect, this Condition Preceuent will
require the formalization of the aaministrative
arrangements for carrying out the prcject at 2ach level
prior to initiation of any loan funaed project activity by
a particular management unit (e.g., national office and
pilot project sites).

This will include the following Condition
Precouent documentation:

1) A aeneral descrintion of the operation
procedures for the ranagement, fiscal control and reporting
of project activities., This document should also define
the administrative functions, resncnsibilities and
authorities ol tne various entities i1nvolvea in the project
at the naticnal anc pi1lot project levels.,

¢) A ageneral staftiny plan which sets
forth tne timing for hiring aauiticnal nersonnel for the
national ana tiela level proiect manajement offices.

3) A gescription of the recnhanism for
interaaency coorculination anc a aescrintion of the proposed
system for distrinution ol the information acneratec under
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the activity within INDRI1 and within other Dominican
institutions,

4) A plan for the off-shore training
contemplated under the project, identifying the
participants/institutions, level of training, academic
areas, timing of trainina and plans for returned
participants.

d. Condition Precedent to Disbursement
for Field Activities

This Conaition Precedent to disbursement
for the fielc activities applies to each pilot project area
separately. All the activities within a pilot project area
are seen as an integrated set. Al) of the basic conditions
for initiating the various field activities within the
particular pilot project area must, therefore, be in place
before disbursement ot loan funds.

The required Condition Precedent
documentation will include:

1) 4 detailed development and management
plan for the particular pilot project area. This plan
shculd incluue: detailed descriptions of each sub-project
activity scheduled for each quarter of the first year ana
annually rfor the remaining four years cof the project,
including the nature, magnitude, and timing of each
activity; staffino ana training plans to support each
activity; the identification and cuescription of the pilot
project laterals and the basis for their selection; the
procedures for working with the farmers on the project
lateral; procurement plans for obtaining the required goods
and services; and a detailed budget to support each
activity.,

2) The sub-lending policieg, procedures,
and eliaibility criteria to be followed under the prouram
for lending to individuals and farmer groups and the
adiministrative oraer establishing the On-Farm Water
Management credit fund in the Acricultural Bank.

3) A plan of the anticipated sub-lending

activities within the particular pilot project area,
including the number, timing, ana tyoes of such activities.

4) A cash flow plan for the credit
proarain, indicatinag the sub-lending neeas for small ana
medium size farmers anc a projected disbursement ana
recuneration schecule and sources of all funas by year.

‘) A plan showina the number, functions
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ana responsibilities of technical personnel of INDRHI, IAD,
and SkA that will provide assistance to small farmer
sub-borrowers under the project, their place of assignment
and schedulea work starting dates.

6) A plan showing the anticipated
Agricultural Bank staff participation in the project. This
plan shoulad indicate projected staffing and locations of
field offices and mobile credit brigades that will support
the project.

7) A copy of the official document signed
by the Director of InvkHl establishing the pilot project
level office, designating their staffs, and defining their
relationships to national level entities including their
responsihilities and authorities with regard to
implementation of the project.

8) A copy of the official document sidgnea
by the Director of INDRH!I appointina the pilot project
director, defining his authority ana appcinting a staff to
manage the pilot project level activities for a particular
pilot project area.

9) Detailed engineering/construction
plans ac appropriate (including evidence of legal title to
the lana onr which construction will take place).

3. Covwuenants

As indicaceu in the DAEC guiaance cable, the
project evaluations will pe a particularly important
component of this project. The GOLR will, therefore,
covenant to establish an evaluation program as part of the
project ana to submit an evaluation plan within one year
alter obligation of the project. (1t 1s expected that the
project funaea technical assistance advisors and
consultants fron S617/AGR will assist in developing the
evaluation methouology to be applied to this project.) Jne
important togic for the periodic evaluations will be a
review by the GOLR of the price ceilings, on a crop
specific basis, anua recommenaations for revision as
necessary for proiject success (STATE 061196, Para. 2A).



TABLE 9

IMPLEMENTATION SCHEDULE

Country agrecment signed

Major Events

1.
2.
3.
4.

5.

4

Year 1

Year 2

Contract signed
Project Leader for GODR assigned
Technical Assistance in place F.T.
(3) Plan of Work developed
(b) TDY
National Coordinating Committee
appointed
Procurement of Equipment
vehicles
furniture
.farm pachinery
land levelling
drainage major
computers
office equipment
tools for repair shop, ete.
Building Constructor
Office Bldg. YSURA
field shops & r.ichine sheds
Centers for Water Ma .agement
Co-Directors in place
(a) Work Plan

(b) demonstration areas selected

(c) inytial survey irrigation
diestricts

(d) pilot laterals selected

(e) data collection at farm
level

(f) review at delivery systems

Year 4 Year S
1 2 3 2 3 2 3 1 2 3 4
X
X
X
X x X Xx X x X x x x
X
X
X X
X
X
X
X
X
X
X
X
X
X
X
X
I Xx X x X X X x X X x x
X X X X X. X X x I x

90t



10.

11.
12.

13.
14,

U.S. Training
(a) acadenmic
(b) short course

In Country Training
(a) C.W.M. staff
{b) extension
{c) INDRHI specialists
(d) technicians & operators

Water User Associations
(a) legal status
(b) data collection
(c) specialist training
(d) formation of user asso-
ciations

Land Levelling - Pilot Laterals

Rational Water Implementation
Plan

(a) policies & procedures
(b) reviewv of systems

Monitoring

Evaluation

MM

»

MMM ) e

[ ]

1 2 3 74
X

X
X X X x
X

X

x

X
X X
Implementati

X X x x
X X x x
X

b

L I

L |

]

4



Q0D Actions

(a)

(%)
(c)

2)

(e)

)

(x)
h)

i)
)

Appointment of Major Responsibility
to GCCDR Agency - INDRAIL

Appoirnt Proj. Leader

Arpeointnent of Coordinating Com-
zittee

Selecticn and Fresentation of
Sc*wlarship Candidates

Selectica and Approval of Lands
for

1) dewcrstratica sreas

2) lands for buildings

Arpointment of Co-Directors for

D.R.

Assigmment of staff for C.W.M.
{AZCA & PIYN)

Inritial Credit Allocation and
331ld-up

Increased Cost of COperating Project
Full Operating Costs

80t



ANNEX A = ECONOMIC ANALYSIS

TABLE A-1

Statisztical Estimates of IrriQated Lano Dama9ed by Poor
water Management (i.e.s 3ailnation and tlooding)(l)
PRYN YSURA Nationail (2)
Area Damagec(3) 21000 1,200 2941670
—————whQY, ————- u58Y, —=——e-- =17%
gsramated Total 4000 21000 1512120
Lang (khaz)
grrima=ed Decreased
Yieiar an pamagen
Irrigartes Lana 0% 207 20%
Scrimated increated
Damagen wana Due o
Pl Dralnade ano
Warer ranayement
Qonera (4) 4«00 200 <1300
E-cmimarey Coast oof
Waghatliitating dneg
hecrare of Damageo
Lar RDs110Q 142200 -
(1) Suppilea ©v 1ng, A9rnn, Rooerto Reinonsos INDRHIs Marcn
1963.
() Narpeanai estimates on bDAsed upon regionas PRYN-YSURA

1tarny

(3) Hycra

(&) A Tumes a

woafl

Trycal

re With wie10 redustiang grearer

Par 1anag,

crrasun’

ratios,.

than 20 weercent,

dne (7)) tncreate per cvar over 10

\C“
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TABLE A-2

Various Statistics on Sociai and Economic Variables:
PRYN Irrigation ReQinn

Total Land Areat
254035 hectares. (See mar Phas~ Iy Contract i=
arp, 4,000)

irrigated lLand Araeas
211930 herctarws, (Cuntract Zm ape, 21,000)

eztimated Land Area Damaded by Water:
44000 hectares

AppProximateiy 61500 head of miik and beerf catties

LAND TENURE

A-2

No. Families Hectares

Non=-Private

Landieszs Workers App, 4,000
Renters 856
Agdrarian Refonrm Conoperatives 328
Srate ]
Private

Smatlezt (0.01 - 3.8 Haz) 11734
fMegyum (3.81 - 31.5 Has) 5,892
Large (31.6 - above Hasz) 144
Arprosximate Numper of Rural Famiiiest 13,200

Eztimated Annuai Income: 75% famiiles receive iess
RD$1y 200 peor vear
Sotamated 1Yiiteracy Rated  25%

. B . B . — e A S Sen s i A G I B Gme D D G A S S A G S (U e S S D G G NS M Sms SN ML GUR G b RO W

2917
5,400
G4995

than

* BRY cattie arv 1n tarms jaryer tnan 30 hecrtaresr owned

b Zb rAmliles,

\\



TABLE A-3

Various Statiztics on Sociail and Econmic Variables:
YSURA Irrigaftinn Reginn

Total Lanag Areas: 4
12,000 hectarez. (See mar Vv A-i)

irrigated wand Areas:
Approximateiy 8,000

Estimated Lana Area Dama9ed by Water:
Arproximateiy 21000 hectares

LAND TENURE

Nn. Famiiies Hectares

Agrarian Rertorm Cooperativest

- Formed Coiiectiveiyw APP,
- Foarmed Indiviogwaliy 1720 61075
Private Smailil Farmz? Q&0 1,250

Approximate lumper of Rural
Famiiiest

- Cooperatives 1,720
- Private 60
Tatal 2y 480

Estimated Annual Income:?
Arproximartely RD$1+500

Estimated Iliiteracy Rate!
50%
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TABLE A-4

Agricultural Land Statizticst The Dominican Repubiicy 1981

Number oF Area in
Hectareas Farm Units (%) Hectares (%)
Smali 2.01 - 5.00 - 3141645 8z 325,680 1z
Medium 5.81 ~ 50.00 631358 16 871,028 33
Large S0.01 - Above 7+@37 Qz 19476037 55

385,060 100

Total Agricultural Land: 28729745
Total Irrigdated Landis 1514120
Total Land in Agrarian Reform Couperatives: 365,800

» Esztimates range trom 140,519 hectares to 192,000
nectares Tfor irrigated Tand area. INDRHI's estimate
for 1980 was i70+00Q nectares., Countey Environmental
Protiies AIDy 1981.

Sources:
- Cenzo Nacional A9ropecuarioy 1981,
- Oficina Nacional oe Estaciszticas 198Z.
- Eztadizticas Ag9ricoia Ano 1981,
- Informe Eztaniztico No.o 9y INDRHI.
- Poietin InTormativeo Anual #7, 1981.
- Inztituto Agraric Dominicanos 198Z.



National

Progductions

TABLE A-5

irrigated Lanag - 1981.

Rice Fiour
Rize Return
Carn

Beans

Yuca

Sweet Potatoe
Peanuts
Tomatnes
onions
Toparcco

£99 piant

Hon PepPers
€19 Pananas
Littie BPananas
Ruins

Sugar Cane
Parava

Sorgum
Guandul
Auvama
Cocanut
Cebailin
Potatoes
Citric Fruit
Moiondron
oranges

Yams
PineaprpPia
Cabbage
Vainita
Carrotz
Remniacha
Melions
Cucumper
Gariir
Natural
Guinea
Pangnia

Pazturae

Hectares:

Gross Revenue Per Unit on

Hectares

80y 334
144980
441256
111844
21476
21084
21055
3,895
2y 356
21114
330
697
11+265
Jr012
354
5,218
524
11890
545
60

375
526
480

25

375
299
237

41

180

70

Q6

116

32

55

667
44452
19113
31965

Vaiue
Prod.

(000 RD$)

1254005
1741676
11682
13,058
21819
14336
1,309
38+031
61597
31367
644
1,243
194561
31597
ZBZ
7+539
1:115
14204
744

B84

440
21009
14293
122
304
JB1
478

)

s
12754
30

309
S17
347

6
61056
71
2615732
Q44,707

RDs
Unit#

20.00
12.70
37.5¢
202,90
18.00
13.50
18.70
85.00
1.00
?5.00
1.00
1.50
1.50

Units Qther

Thnan @@

(000)

(Buncnes)
(Bunches)

(Tonz.)
(12)



Grapes 141 336 38.00 -
Lettuyce 17 11 2.75 (Heads)
Watermeions 13 3 17.00 -
Sovbean 318 - - -

Total Hectares 151,120

* A1l uynitz in aAuintales (100 1bs.) uniess otherwise
specirieog.

Sources:
- Estadisticas A9riceiay Ano 1981.
- InTtorme Eztanisztico No. 9y INDRHI.



TABLF. _Af_6 -

NUMERO DE EXPLOTACIONES, SUPERFICIE Y USO DE LA TIERRA, SEGUN TAMARO DE LAS
EXPLOTACIONES (CENSO NACIONAL AGROPECUARIO 1981)

USO DE LA TIERRA
SUPERFICIE DE LAS T.ERRAS DE LABRANZA (TAREA) SUPERFICIE BAJO PASTOS (TAREA)
TAMAKNO DE LA EXPLOTA- MONTES
EXFPLOTACION CIONES |SUPERFICIE BOSOUE_S-Y
TOTAL -
{Tarera) {Nimero) ' {Tares) BAJO EN €N N OTRASCLAS
TOTAL TIVA . DE TIERNAS
TOTAL CULTIVO | BARBECHO | DESCANSO CULTIVADO | ., TivA00 (Toren 1
Total del Pais 385060 |42 559 63920 957 642 16039269 | 21543267 2075 106 190335892 195315458 9 504 347 2566108
I> menos Jde B tareas 61670 199 440 185 994 163 542 \ 16814 5638 7 387 3 o91 4296 6039
N-+va79 252995 | 49865591 4175710 J 093 548 771 741 310421 631927} 265 296 373977 171576
I B0 3 159 32 54) 3 686 128 2478 420 1855913 3152 941 2169 S64 1012 660 419 6131 593 029 195 048
e 16023799 - 30815110183 748 4 583 301 3 347 949 613 380 619972 4 904 943 2256098 2 648 848 693 504
PDe ROO a1 599 * 4081 4322 46} 1512780 1106 568 204 656 201559 2504 595 1256418 1248177 3OS O
filc 1 6002 319 " 182§ } 994 062 1318 399 1027 406 138 588 152 40$ 2 368 293 1373635 994 658 307 370
e 320027999 * 786 3 682 BOS 1200470 968 266 130 158 102 046 2154724 1401 618 753 106 327 611
De R 000215979 * 184 1929 199 666 124 $51 503 63 901 50 720 1167231 700 596 4_66 6315 95 844
Iv 16 000 y i tareas 161 ] 9575235 | 4836444 3924577 549 086 362 781 4276786 | 1855165 |2421621 462 005

OFICINA NACIONAL DE £STAUIST



TABLE A-7

Welgnted Averade Financial
Per Hectare YSURA=PRYN Witnoout Prodect

YSURA:

- Tomartoes
- Sargnum
- Meions

- Bananas
- Beans

- Guinewn

- Ccorn

- Feanuts

- FepRers

RD$/Ha

1+ 540
696
3y 440
3y 200
Q76
11800
449
643
2+935

Revenue

Welgnted Averade rRevenude From
Saies Per mectare -~ YSURA:

SRYN:

- Topacen

- Sananas

- Fice

- Sugar Cane
- Tomanaes

- Beansz

- Corn

- FasrTture

11600
3y 392
12576
11288
1,484

Welignted Average Revende Trom
Sates per mectare - PRYN:

Compined YSURA-FRYN WeigQnes
Averate Revenue Trom Saies

mETtare s

Per

Trom

Total
Haz

231380

4016161433

- un e B e o o -

Baies nofr

Total
Revenue

121624700
380016
388720

1+ 2129800
2244549
712+87 1

&0 280
23+878
1644775

4440045509

= RD$1,590Q

614284800
1319059, 200
10+660+064

297714776

1,219+ 848

490, 500
391+520

111944336

3612154524

= RD$1+549

=  KD%$1+535

PFmdUCtg
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(Same AZZUMPTIANE USEI AF 10 ComPuTatlen
of fimancial revenuey Coztsy net benefirtsz
apnve, )

- NeT @Conomic penetlt per hecrtare WITH
PROJECT

RD$

A-10

348

\M






TABLE A-10

A-12

ANNUAL WATER CHARGES

Regular Irrigation Rice

Area (ha.) Charge (RD$/ha.) | Area (ha.) Charge (RD$/ha.
1-10 2.50 1-10 5.00
Greater than 5.50 Greater than 10 11.50

Source: Diagndstico Proyecto de Riego Yaque del Norte (PRYN)

Secretarfa Agricultura 1980

Cost estimates for maintenance and management of the system is esti-

mated to be $44 a hectare in 1981 according to INDRHI.

Approximately RD$7.5 million is required to maintain the irrigation

system in the Dominican Republic, but less than RD$0.5 million is

collected annually from water users in fees.

Source: AID Memorandum on Water Management Report by Kenneth C. Ellis.
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ANNEX B

BACKGROUND ON PILOT PROJECT SITES

A numcer o ars were favorable to the seiection of
two ProPozed =1 e Baceiine information on soli exiztz
oRerational irrigation svystem are in—Piacey and several
GODR ag9enciez are Preszenviy impiementing proJects there to
increase varm eProouctavity, Thne erobiem of water
managemeny howevery eszpecially at the farm ieveis 15 in the
area needing tne urgent atftention.

1

l. Baseilne of Soii Information

Conzioerabie inTormation iz avaliapie apout the
zeiis of The zhuar areas The g0iiz of the Yaaue oei Norte
and tne AzZua Prodect area’ nave peen surveyed ann
ciaszirien. The zurveys are semiaetaiiea. For
ciazziricationy fthe GODR wuses ftne U.S. Soii Conzervatian
ZyETems anad ror ciass1rtving the zo0i1iz on the vaziz of
zyitapiiity Tor irri9ationy the U.S5. Bureau of Reclamation
EyETem 15 uTiilzed.

The intormation on PreParend mMmarPs ang 1IN FePOrTs
wiil pe userui 1o anvone ztarting investigartions in the
PLIiOT areas, Howevery there 13 not enoudh Jetall to pe
aosesauate when 1ndividual farms are pelng conzloered Tor
sych z2tuydles as sultapliiiky for jana leveiling, In zucn

inztancezy a very odetalied investigation wili need to be
mage on the ingiviauail tarmsz.

&
Fu

There 13 camPetence 1n the country Lo o1rect ang
conauct any Teee of so0ilil cilazsziftication neeadend. INDRHI ha:z
z0i1 marz ang rerortz of fthe claszziftication shudies mode in
the PRYN and Azua FroJdecT areas,

Dezcryption of PRYN and Azua

[

Two inzations are propased Tor the Irrilg9ation
Water Management pProJect?! Pnase I of Provecto Rie9a oei
Norte (PRYN) nmear Santiag9oe’ and the YSURA (Azua) prodect 1n
San Juan o¢ ia Maguana vailevw The unidAue feartures and
giverzity of cropPpling pavterns ano Qengrapnical tocations
of the 1rP1Gatinn ProJgectsy UETITY Uz1Ingd fne Twe areas,

PRYN: Thlz PPOJECT GNCOMPAsZes a nmotal area of
45,000 rna a'ong tne margin oFf tne Yaaue ae’ Norte Rivers

v



B2

wezt from Santiagn d¢ los Capalleros. The rig9nt margin is
tetween Rio Yasaue gel Norte and the Cordillera
Septentrionaiy be9inning from the nead work of Santiago
continying west yp TO Tthe stream AgGua de Paima near Viila
Ziiza (Guavubin) —-the left mar9in i3 from tne same head
works to the Rio Amipa in the south of Eszperanza. The PRYN
proJdect 12 divideo into tws stafes: Phase Iy completed
firet ang covering nearivy the total right margins Phasze Il
now 1In Pro9rezsy ang covering all the lert margin and an
ampiificatinn ofF fthe ri19ht marg9in. It 13 in Phase I where
tne pProdect wili be itwcatea.

Phaze I of PRYN serves aprpProximarteiy 5,800 ha
agricuityral jand with 9ond access To marketsy 1nPut
zyPpiies ana agri1cuiturail technaingy., Nevertheteszzy the
ecoinglcal Z1tuaTtlion 1S dellcate Juwe To sailinizanion and
WaTer-10991n9 and hthere are many Propiems veh to pe soived
To achleve Detter agriculirtural Production. The maln canal
and maJsor lateraisy funaded by IDE have been compieten.
INDRHMI 12 1n tne Process of finiszning the farm Jdelivery
swsnems ws1ng GODR funaz. The Zecormd pPnazey Navarrete ansd
Maonre Cristils 172 aiso upder canstruction.  Partz of tne ola
IWEATEMm Aare 2T1i1 TURCTIORNIng and 20ome TarMErs recelve water
from tRAT SYETEM. TNe Pressure 12 pulioind to comeiete the
ZwETEMm To Thart Tarmers can recelve water vor new iands not
Previouziy 1rri19ated.  An adaitienal 12280 na are To pe
geveinped unader FPhaze 11.

in order To reailze it: obsective ang cooradinate
acrtivitiezy PRYN maz Tormed a Directive Council of tne
Foiiowing 1nztitutionz: FEDAy INDRHI» SEAs CDEy BAGRICOLA)
IADY INTAZACO and tne Privarte sector, Day-To=0ay oPeratinn
AF the 1rrilgarion zvatem 12 rtacliiftavted oy the failowing
WALTE: Aavizaryd Tecnnlcal Pubiicatiensi Aaminiztrations
Dez19ns Irri19arion ana Drainades Land Unitzi Farm Unirz.
Trne jatfer rwo entities aeal wifth jano retorm
recettiementy adronomle Pracrticey cCredlt anad markets anag
the 11lke,

Azuat Thiz pradect 1% an alger Prodect with
AIFFErent anad uUnldaue PRADIEME, AT The cnao of tne 1950z and
peg1nning ot the 19607 there were Two 1arge agricuitural
comPanles 10 thne Azua vailew: Dominican Sizais C. X A.y andg
the Dominican Fruln Comeany. Thelr activitiesz Provioed
most oF thne empiayment For tne peorle of tne valiev, Tnese
TWo COomPARIGT dl1ZaPpeared Tof varlous reazions in tne 19685,
ano tni1z aygravated tne prabiem of unempiovment and ow
1NCOME 1N The vaiiey.

&, the end of the 192603 an lzraeil 9roupy Jipested
by Atexanaer Dotnan (an aavizor)s peYan To 0eveior A
vedeTtarnie pProduction Project 1n the area around Puertn
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Viedo nsing well water. In this zonesy where berore the
Sizai Company workeds IAD began in (969 thraee
Yasentamientos' uncer a prodect entitied "Alexander
Duthan"y in honor of the contributions of the Izraeii
advisgor, In spite of the fact that there was high
productivitysy Particuiariv in the tomato industrys the
ProJect nad probiems with zaiinization of the zo0il. In fthe
eariy 19702+ the vailey <till was underdevelored.

By the mid—=-19705y the GODR understond the need to
buiid an irrigation 1nrrastructure Ffor agricuitural
deveilorment at ftne national level. The lack of water in
the Azua vailey wasy at that timey the bottieneck tro
deveiopment o0f tne zone. The GODR beSan —-tpnrough INDRHI--
the irrigatinn Prodect Yasue del Sur~Azua, That pProdecrt
inciuaded tne dam Sanaga Ye9uay a feeder canal from the dam
o the Tabara Riversy the dam/imPoundment at Tabaras the
PrinciePal canail and a network of canals for irrigation andg
dralna9e, Firsty the canais were constructeds but when the
tecnnicians realized thaty there was not endudn water tor
the canaisy they pegan o canstruct the dam. The Prodect
aliowed apout 12,000 ha fo be irrigateas wnicn 1aid the
founaartion Tor fthe JdeveloPment of the vaiiewr.

In 1977 the GODRy reaiizing that tne avaiiability
of warter orPened WP numMerdus Jevelinement pPozsibilities fTor
the valievy Tormuiateds through IADy the agrarian reform
prodect YSURA. At the zame timesy in oraer ©o eztablish the
infrazrtructuyre Tor the Jdeveiopment of The vaiievy the GODR
¢2raplizhed new officezs oPr increased exizting offices of
inztitutions that couid Particimate 1n ageveitoarment of tre
zone. B+ Augdust 198%y those orgdanizations 1nvoived in the
valievr were the Toliv1ng: SEA and its three JePendencless
nameiy ODESIAYy CIAZAYy anao PROSEMA: INDESUR: IAD: INDRKIs
BAGRICOLAs ODCs IDECOOP: SEERACS INESPREY and CEDOPEX.
Eaczn GODR oarganization had ite own area of rezeonzipiiinty
in tne valier ana reported directiy or 1naoirectiy To tneir
nome ofticez 1n Santo Domingn. Finailwy each owrrfice was
resenncible to the President of the Dominican Rerutilc,
Since 1970y the GODR haz inveszted more tnan RD$15O miiiion
in trme develoPment of the Azua valievy,



ANNEX C

MANAGEMENT INFORMATION SECTIONS

inciuded in each intedrated Center for Water
ManaSement at PRYN and YSURA wiil be a ManaQement
Infarma*i.n Sectinon (MIS). Tniz division will be
rezenansibie Tor a1l data coilection ang Proceszingy az weil
az muechn of tne anaivrizis. [tz functions wili inciude the
Jesign and imPiementation oF Dasic socialy ecanamicy ana
enYineering styudies To Provide inTormartion ang direc. 2N
for ail Those rezPanzidie for Prodect impPpiementation.

Moreovery the MIS wilil primariiy De reseansibie Tor

sup=-eProdect jadentificationy az weil as overail pradect
monitoring ann evaiuation. Fipaliyy the MIS wiil be tne
igenrtiriapie zection ana 9roue OT Technicilans cnardea with
the Task oF mMeasuring many oF fthe "obsectiveiy veritiabie
ingicartars" af the prodect in oraer to azcertaln wnether ar
not thne “Youteputz" and “*goals" of the T109ical framewors
matrilx are oelnd acnieveas espPeci1aily the Foremost Qoal of
an Yincreaze 1n tne 1ncome and standard of iTiving ar
Dominican tfarmers O increasing thelr pProguctivaity",

Az rolntes out 1n the PIDy tnere i3 a aeartn of
intormation on agerlcuituyral Production Ang 1rrlgation 1n
tne Dominilcan Repudiic. One kind of intormation whilcn
neeaz Particuyiar artention 1s sociov-economic aata from
1indiviaual faerm Tiela aurveysz., This Tiow of 1ntormation
from Jown=-upP wWilii render The up—a0wn tTecnni:cal
recommenoations more Practicatl andy therertorey more
erfecntive. In ati erodectzy 1nciuaing thisz Water
ManaQement PROIECTY ANE MUST ewamine 1nadividual farmsz fo
zee 1T mew Pracrlces wlitl fit 1mto ¢q1zming cuittivartian
PATTErNsS, ORe MUST kNow whetner tne crealt tne Tarmers
themzeives musT 1nvest ©* 11 be provitabie enough to 1fyrce
tnem To act. in znarty ~<rodect managersz must know tne
SOClNn—@conomle reallty AfY the tarmer and 1t i3 the tazk of
tnhe management 1ATOrPMATION Zections Lo aDTAlny PPOCEEZEY and
anaivze Thiliz inrTormavion.

There 12 a)lze an O0DVIOUE ANg CONTINULING need Tor
endineering agata coilection ang anaivziz on 5917y waters
weatnersy ang :imiiar varlabies., Engineering studles of
eX1ETINT 1rr19anion zvztemsy ater palance STuUdles)
grounay erz and Zeil 3TUAlesy eftc.y are ftne tecnnical
counTerearT: to the TOC10=@CANOMIT ZTydles rererren to
apove, EnGinecrs 1n the PrOJect MUST Q120 KhOow TNe



aiity of the Tarmy of thne areas and of the
yaztem petnre They can make recommenuationns:
perimentzy oar set up gemonstrationsz.

tecnnicail re
irrigation =
undertake ex

The pPhiiozoapny of the managdement 1ATOrMATION 3eCtions
znould pe tnat all dimensions OoF economic geveioPment are
zarPapie T pelnd measured and theyw are noft zome mysterious
PHeNOIMENA DeYonNd COMPreNeNs1ony measurement or control,
Moreavery an exPendgiture or undertaking is seciaily
errticient 1T iT Contributes more Yo 1ncreasing the income
and ourtpyr of the Tarmer tnan aiternative expPenaitures ana
ArTivities wnlcn were not unoertaken, "Sometning 1z
iazxing” iz no Jdustaification Tor an ewpenaiture or activity
whnere resources are 1imited. Likewilses contusion can pe
avmilged 1t the MIS mainmntalns a ciear 01stinct1on petween
1nPUTZy nuteutss and 9oalz. Landy lapearsy ang carital are
1nPUTZy 1MPraved waTer managdement ana educartion are
SUTRPULZy anag 1ncreased yvielazy pPraduction and income of tne
Dominican rarmerz are the 9nais.

Pezause tnere 15 offten glsad9reement on tN1S 155UeE aNnc
W2 Z3EE endineerlng erticiency Q1TTers Trom Conomlc
errf1c1encys care muzt tawen to ensure tna* tnese manadement
iNTarmation 2ecTions are ZUPPArTed by the =2radert manages,
ProPer iy ZTaTreds ageauateiy eauiPrPensy and erovided witn

APPrOPrlaTe meThodnindy, Uniess thiz 12 accompPilzneds

b

DUTFEUTE Wilil ¢ CconTuzed witn 1NRUTIYy AZSUMPTLIARS W1il Do
zypztituted Tor preaiityy Vapnratory resuits wlil be
mlzrtawnen Tor Tletd resultzs and the Goaiz of ftne erolect

wiit zimeiy pe 19narea,

Apprarrlate methonaiag9y reczommenned Tor These MIS's 1z
COMPArATIVE Tleid 1nvesztigationzssys one of thne very Tew
PracTical zZlentivic methongs. Both "berore ano arter”
(time zerlez) comparative stugles and "witn ano without"
(Crozz=—seCt1nNNzi) COMPARATIVE 5TUIlES are recommenden,

Wnean Properiy @weCuteds ftnese 1NVezh19aTtionz are 31mPiey
PrRACT1Caly 1RewPENTIVEY aANd sclentiTicaiiv vaiila, in aii
Trhe flwia 1InVEsTIg9ations anty a zmall ranoon zamePie nead be
Telerted Toe optaln sratizrticaily zameiing wno sE1771 pelleve
tThaT ;am=3es muzt De 1argesy exwPenzlvesy and reiatea in z12Ze
to tne PoRyiIation ocelngd 1nvestigateds the Toilowing Qu. (es
are oTrTered 10 9ulgancesd

"“Neweomers To tne Ti1eid sometimes advance the Common
Zense NYPOtMEs1Z tNatT 3amePilng errar JePenas Primarliy On
the propartion of the samepie ton the total eopuilation...
whilie TA1S argument may TeeM PlaMIiIDIey 1T 1€ erroneows,”
Doma’td Warwice ang Chartes Linin9ersy The Sameie Survey:
Theory and Practices MeGraw HIYY Bonk Co.sy New Yarks 1975
PP, BI ann 9L,
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"Wnilte tnere 13 no simele anzwer to tnhnisz auestion
which wiil wore for &11 situations regaraless oF the
varijiartieon Present 1n the poamylationy 1% 1z poagsible to
z2yg9est a minimum size oelow which reilapie estimates are
pot Jikelw To oneccur,  Tnan minimum Jdis around taprirtyi that
izy Tor any regi1ony or sup=typPe within a sampiey 1% i3
neressary To have at 1east thirty opservartions (zampPies
naysendiagsy Tarmsy €T, )y before the sampie erraor 15
reaguced o accertable levels." Samuel R. Daineszsy An
Overview orf Economic and Data Analvsis Technidques Tor
Prodect Dez19n and Evaituationy A9ency Ttor International
Deveiormenty Wasnin9tony D.C. 1977y p. 34.

To peg1n witny a coordinated effort must pe undertaken
bv a numiber af Focia-~econamls ang endineeringd studies 1In
tihe PRYN ano YSURA dJi1smrictzs and 1n tne respective piiot
jateraiz. These "lines of intervention" 1nvesTtigations
wili not aniy furnisn tne micro dJata far a ztatiztical
PrOTlie of The rtarget areas and Tarmsy 1%t Jill aise Proavige
the ProJecTt managers and tecanlcianz witn 9ulaeilnes rtor
the zelecrian of acnlvities aez19ned tTo meer the goaaiz of
the erodect. B2y way of exampPier JeT US aAzzume tnat trne
Tieid 1nveszTiarnions reveaied that the weaithier Tarmers
AAD NOT More water Per Nectare OUT recelved Tne wawter on a
re9yiar pazis a1l that his iang was jevei. The mioaie
grauR AT PRAZPErNUE TArmers aisn recelved no mare water
Than the ortneéersy recelved 1T on a reduiar pazi1sy out hils
Tamd WAaf Nor o dévei.  The PoOresYT rarmers on tne otner nang
recelven The zame amoynt of water as the oftners out Row on
a re%uiar pasls anad N1z o tans was not devel, Were tnesze tne
maJor T1pd1ndszy rthen the llnes of 1nTervenTmion wouiqg bDe
ciear, Fi1rsty enpzure that ftne warter 1§ recelved ofh a
reguiar hazls anag zeconay ievel the Tana, Igeallivy ail
aAcTIVITIE: 2noula e comParatively 1pvestigated tnree
Times! DeTtare The activity wWAZ PUT 1NTH APeratlony avn least
once auring tme 11te of tne acTivityy ang adailn arter the
&CTIVITY 17 Termipaven. The first time 15 w0 1a3entivty the
tines of antervention and to oaoprtaln Paramceters an the
Yhefore" zituartion, The SeCond or ZybIZeayent
1nveztigations are £o evaluate Tne Progress oF tne activitny
AND T MOA1TY¥y & RANDY CONTLACTY of eilmlnarte 1T baZen on
the 1ATarmation obtained Trom the Ti1eld 1nvestigations,

The Tinal evaluariany 0F Courses 1% ta getermine The
zyccess of the Qctilvityy 1.€,y whetner or ot 1% acnleved
1Tz SQoal, I agorne Properiyy evaluations of ex13T1ng
AcTiviTies wiih roeveal furtnhner 1nes oF 1NTERVENTIOR,

Srom o510 Enese ComParative Tieiad 1nvesrnigations ang
PLIaT fup=~praserts wllh come thne zelection of tnaze
ACTIVITIGCR WHL1Cn hAVe JeMOnsTtratgd 4 PrAnTICE Zaclal
CFFLICICnsy TOwaras: thne opeective of acnlevinyg overall
ProJdect 9oaist,  Thir “eroaychion eacrage” of menhoots



tecnniguesy activitiesy strategiesy etc.y will then be
rermanently dJemonstrated and extended throughout the
PRYN=YSURA Jdistricts and the otner 1rrigated regions of the

COUNRTRY,

The scneme oyrwd
Deinws

ineaq above 15 snown in the adiagdram
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accompiish 1ts obdectives?

i1 time economist (with a backgrounad in
sticsy Tield investigationsy and engineeringy

pussiplel

Two fuil time interviewers (with farming bacik-—
grounds and Tamiiy roots in the area)s

3. One fuil time zecretarvy}
4. One Jeers
5., ©One smali Word Processor=compuyrters

6. Aveauate funds tor operating the MIS and
conducting the Tieid investigations.
Just az tne sampPie s1ze

f these investigations snould
be minimiz 4

z 0
edy 30 snnuid the size of the auyestionnaire. The
quesTIons snould pe Tewy the InTterview snorty tne
intarmatiaon zought practicaisy the responzes cieary eftc, If
tne zamepie zize and tne auestionnaire are ootn smali ang
economicaily 1% wiil be pPnzgible ta continuye ta sampie the
same PoPuUtaATION aver and over agdain witnout ever
interviewing the same rtarmer tTwice. While Queztions wiil
Jiffer gePenading uPon tne area pein9 i1nvesztigated and thne
information 50u9hty beiow 15 & Partiai list of the
variatgies needed Tor s0cidly eConoOmicy angd engineering

1nvestigartions or the tvpPe dezcriped above:

Sociald Popuiationy rFramiiyvy Divizion af Labory
Edurcations Heaitny Commuynity Faciliviesy Organizationsy
Atritydesy GrPininnsy Prerterences.

Economicd Rezources (especially water)y Productions
Income (1nciuolng off=rarm)y Croesy Animaisy 1nPut Prices:
Ourpur (pProguct) Pricesy Marketsy Tranzeortations Lanag
Tenurey TECANODIGIY,

Engineering: Raintaily RainoTfy Hvaroingilcai Datay
Ciimatey So1iy Irrigation Swstemsy Hyoroiic Datas Canad
Leeragey Siltingy Water Filowy Dratnave.



ANNEX D

IRRIGATION PARAMETERS

The Tnliowing discusszion details fthe tvpes of
irrigation Parameterz that wiil be measured on the farms of
tne pPilfn Jaterais fto erovide pasetine vata for evaiuyation
of the Prodect Pr29rezs over The 5 vear rPeriod,.

- irrigation ETfTicClencies

mwiil zeiect a minimum oF 1@ farms 1in eacnh
i area and dertermine thne irrig9ation

afn edch Tarm, Thesze erfficiency Meazurements
Ti1RUed over a Tive-year per1ad ©o Provioe a
measure ot Progresz.  When the 1nitial meazurements are
Takeny cnangesy az reaulreds will pe recommendged To Tne
farmer. The Changdes may 1nCigde Tane smoathindy irridantion
METhROAsYy waTer Contral and CrorPINg Pattern., Supzeayent
errficiency measzurements wiii incicate tne Progrezz mace on
¢acn rarm. All cnanges 1n 1rrigation Practice wili oe
rPecorded,  Tne PPRJEcT wiil Provige tne Tecnnlcail 2tarrt,
the Tieis eauiPmenty water measurement aeviceszs and tand
feveliilng zervice as reaylred,

S1nce tne pProdect iz rvunoamentaily pazed on the
azzumPrinn TnRAT PaRr manafement oF irr1gantiaon water 12 one
tne unoeriving cauzez oTF PoRr Procuction and thne mlizusze
waters 1% 12 impPortant to agetermine Tne erfficiencies orF
ri1gation at tpe rarm tevel, in terms of ftne rarmers
emszeivesy The irridation erficilency oFf 1mMmPArTance 17 ~he
Ficiency oF appPilcatiaon, APPI1CAT1ION eTTicClency MEAsSUres
¢ ProPNrTIinn of the water arepilen tnat 13 zhtered 10 Tne
antzone, Otner erflclencies can be determined Tor otner

ApPpiilcartion erriciency 1z acetermined by measuring
the water 1n tne 2011 JUST PrIOPr To 1PP1YAT1I0MRY Measuring
The amaunRT of warter detivereda to the Tieiay anag then
measzuring tne amount oFf water 1n tne roaat Tone Toliowiny
irrigation,  The 201l water MeAZUremenTs Al MOIT e¢azliy e
made WIiTtn a faeutran meter, 1t nasz tne aavantave tnarw ir
can meazure 10 exactiy the zame jocation a fecona time ano
meazurement 1z noft odetaved oy fthe wertnesz: of thne 3010
foliowind irrld9artion,



P Percoiation Toussez will also pe evaiuvated.,

Dee
It iz neceszszary %o measure the voiume of zurface runoff anag
deeP Percotlation 1s eortalined oy subtraction of the otner
cata factor:s since 1T cannot be measures Jirectiy,

Semi=Pormanent NeUTProOn MeTer acrcess tubes will pe
insTajiedsy zo rhat the 1rri19ation erficiency can De
measured on tne same vield for Jifrferent 1rr19ations.

Irr19aft1on aPPilcation @FF1cliency snniyid be
meazured on aft ieast 10 rfarms in each tarerals mo 9et a
sress—zecntion of irrigatlion PPRrAcCTIcCes OVEPR T1Mme.
Measurement of ZTored water on at jeacst tpree iocartions
within The fie¢id wi1li 9ive information on a reai
JlzTripution of water and the Jeg9ree OF NON—uURNITOrmMityY oOF
appilication, it 12 pPnzz1bple to apPPiy the Preclse amount of
water necessary o Till tne roarzon: and still nave a itow
irrl1g9antion @rrficlency aue to PoOr dletribution OF water
over Tne Tieig,

L2AIR1ING reaylrements Tor saillinlty Cantral mMUsyT be
CORZINEred 10 The comPutatian of 10r19AT1ONn FeAULITEMEnTE
an:s 1rr1gatian errficlency., A 10w 1rr19antion arrlaclency
CAMNNGT De JUETIT1ed on tne pazls tnat tno T0sST warter 17

Yeacning zait.

FunoTf watery WAICH Feauces wWaATer aPRI1CAT1ION
eTT1C1encyy MAY 0@ FECAPTURE) ARD FPoUzZed, Low TAPRM warter
appijicaniaon @FFLlIlencles MAY NAY MeEan ow ProJeoT water
APPIIvCaTIon eTfrlclencies 1T tne water 15 reyszed 10 Sne
PROJEIT Or aownztream,

Low 1rr1gatlion efriciencies thart result un QeSS
Se¢PAYE mMAr FPeJUCe WaATer QAuailty 1Ff e%Cess 1easnlng occurs,

- EVAPOLIANZPIrATIAN ann Repiacaement Irri19ation
Warter feegos

EVAPOTIrAZPICrATION NEedT W1l D¢ Compyned for evers
IMPACTANT Crae Srawn 1IN ¢ACN RLIAT aArea Yof The S¢aan 1n
WHicnh 1T 17 normaiiy 9rown, ThHe COMPUTATION Method goed
wilt aeeen) on Tne avaltaeplilty of 2iimartic oata, 2y uiing
2aAta Trom the 1rp19ation erTlclency 2T31el oF the amauyne
OF WATer ConZumed DY the PIADTZ DeTween IrriYanionty the
EVAPDNTIANIPIFATION CAICIATIANT Cah D¢ VeriTiea,
MEATUrCMmen=s AF 2011 Watelr ATrer one 1rrigarian and oeroare
the me T ane Can pe YTed to determine The actyail water ysy
D Crars, TAe WeATHer Jata Tar the 3Ame Period wils e
HIEN TO COMmPYTE A EHPeCTED GVARLTIANIPITATION Tor
COMPAr 1500 AR Che MOIT APPrAPC1aA%e Metnod o 3 cuiavion

TEieTTed,
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coefriclent.

The Jetermination of drainade coerricient iz oasen
on EZTUd1es 0T tne irri1g9ation ampilication efficiency and the
evaporTranspPiration of the <roeps ocelnd grown. The total
amount ot warter to pe removed by the grainage syvstem
incinges! geeP zZeerage water Trom irrig9ationsy the seepage
from canaiss ang excess railnrtalis ann artesian
CONTRIOUNTIONS.,

- Warer GQuaiiry

A FysTem Taor monltaring the @uailty af the
irri19artion warter will pe esztabilsned ann carrieg out by the
ProgETT, The ProiectT will Pruvide the tecnnicii eayipPment
neceszary To eaulpP tne fapsrataries in ftne area tH make tne
anaivwrsls., LADANFATORY CHETE W1l be dertravea by the

ProJaCt,

The ganta providged will be anaivzea anag
1ncarParates 1nTo the Aa¥ranOmic RacHAYeZ and Tne 1rr19atioan
reayirement™ of fne P11t arca, Iv wivy thens De versw easy
TO COMPLl i SATA TOr Tatal J1ZTPR1CT use,

In Jemermining 1rr19ation neeasy an 1mPartant
TACTHP 12 TRe AyaAll1TY orf Thne 1rr19arvion water, in
IPC19aTion PROJGITE where 9rogndwater or return Tiowz ar
Uzed Tor 1rrigavtions tne Auallty pecomes 1IMPOLTANT 1n the
QeTerminpation orf tne Teaching rfraction and the crailnadse
CoeTFlclens,. The agallty At tne 1rr19avtioan warter aizo
Arfents the vancts oF crops that can obe Y9rown. The auyailty
af thAe 1PC1YATION WATer Tram every zource will pe
determined at ieaiv once each month rTar a vear ang ar
neeaen arter tnavt 1nitial eerlod, Ciectrlcal conaugnivity
W1l De mMmeEazured uniess 2091uym Praglems are sySPACTedy aAna
IR tNoZe CasesSy a more complote anaivslz will pe made.
Sourcer of 1rr19ation warter 1nciude welis: and see1ngs 1n
AVAITLION Lo tRe water entering 1rr19ation canais,

)

17 ~¢erage from fn19hor 1anas 1% enterinyg
IPF18anIan canail sy measurements Tnauid 0e made of tne canal
WATEr Aygiine annyve and beiow the soctinn To determlne
whertner steps shougld be taven to Protect tne agailty of
WATOr 1N The candl.

- Hre—rrogsect irri1gation Metnngs

The Progest witl geteraitye The axnent oF varioys
Tames AT SurTacye JRFIYATIAN 10 THE Ared and ievel of
1IFF19ation ¢Perlencd AVA . 1A0TE AmMonY the rYarmera, The
Conrer: wiis PravIOow QOMANINEALLIONT O Metnadl aemiycatie
o Al Congitiont and LPALN ¢TeNnILan PErIOnne ) how To
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oemonatrate such methods at the fFarm Tevel,

A zurvey o7 the current 1rrigation methods wiil be
made to Jertermine o what extent zuch metnods might pe
changed ta increase the efficiency of water usze. Current
irrigation metnods mav be a result of a lack of jand
prepParatian or zanai maintenance. The ProJect PrOPN3e5 T0
provide 7and jevelilng in Part of thne Pijot area as a means
of 1ncreasing the efficiency of water managdement.

With 9ood iano Preraraftions tnere may bDe an
sPPorTAlty to raise Tthe fevel of irrigation Technoiogy
tnroudhn thne uze of Portapie 1rrigation structureszs ang
sipnon Tubezy Tor exampPie., Aizny the introguction of the
new surrace irri19ation tecnnolagy of "Surge Fiow" nhaz tne

patenti1al of increasing zurtace irrigatinn efficiency o
Jeveis at or apove thoze atrtainabie with tne more energy
intenszive methoadsy 2uch a2 spPrinkie or trickie irriQation,

A
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gauierment and Suppiies ¥or Bench Mark Data and Imitiail
Stydies and Monitorinds ana Evaiuation of Irrigation
Parameterz Tar Both Centerz for Water Mana9ements
North and South

PH merers tvpe 40 Portabie
(forestry zyppiies). $ 400
PH accumeter Tab. 14@0-A (Fisner). 590

Conauctivity salinity metere,

model 33 sct (Fizner), 1+1640
Coiarimerer electrornotomerer:

33 zct. (Filzher), 1v190@
Acceszariez (Fizner), 240
Fartentiomerer porvacie (Fizsner), 21700
Sterenscore S5T-wilino=4 mirror

(For suPPiles),. 19400
Azceszories (for supmijes), <1 0GE
Mapring eauipPmentsy Jawviine 5

drawersy mae Tiles (for syppiies). 9460

Mmae erojector & accezsories (for

suPPiles), 8, 200
Vertical zretcnmazter (for suppiles), 44200
Drawing light tacles (for supriies). <y 846
Drafrting macnines (for suppiiez), B&0D

So11 campPiing Profeszinnak kit (fop

TypPpiles), 11800
Bucrer augers (for zuppiles). P60
Sail rthnermometers (for suppriies), 480
Sampie Ca w1Tts at 14,000 (for zuemiies), 160

M1P Chalnzy metric (top zummiles), Lv2B4



=

5000
100

100
100
100

Mizcelianeous tad9sy» brusnedsy etc,

(far suPpPiles). 500
Neytron meters and access tubes. 5,250
Svenon tubes aszorted sizes. 5,000

Cut tnroat fiumes (to be rfabricated
IRER)

Tozaiie). 100
Snit augers (fto pe made locailv). 100
Weilrs., 7+500
Contral gates. 10,000
FParametersy VWR Sc. 2Y000
Pvamy WC meter (Fforestry suppiles). 6y700

Hyaraingls recordery Stevent TvPe F

merric, 6y 192
Aciezzorles, 59316
Orptical Pianimefter Lietz (Tor suPPilez), 2y 220
Suyrveving compPazs tranziht (for zupPPiies), 2y 320
Altimarers micra, Jr&60

Autamatic Tevely 360 adeg9reesy circie

with tripod wiid NAZ, 10,000
PH metersz, 1,200
Zatancezy electronic Top Toading VUWR, 3+ 400
Drv1ng oven:s gravity convertion. 620

Mecnanlcal augery model 330y Generals

(SHP &4 vz iey 2 man). iy 300
Mizcelilanenus rerair ang mainftenance. 20y 790
Tortal $137000

o\



ANNEX E

DELIVERY SYSTEM

The oeeration of the deilvery system is of utmo

st
cancern to the rfarmer. 1t must be acle to convey warte

[}

thne Farm Quantity and In Time TO meert CrOP neeas. i
pPeraten svihtems mitigate adainst the farmers ana nisz
apiility To aPTImMmize SrOP PPROOQUCTION. The Toliowing
Jgifcyzzes feveral aspects OF The deliivery zvstem %nat
girectiy and 1nolrectiy aftect warter manaement,

r
rt

'J

—

- Canai Efriciencies

Canal zeePage 103%e2 will pe eztimarted Dv
COMPUTINYG waTter palances teftween Jlverszlon POLIRTE af O
making Tiow meazurements at aPpPropPriate 1oCationz,
Dererminations wlil Oe made TOr FrePresentartive Sections o
maln canais as weii as secondary and ferwlary canais.,  Tne
tozzes 1A rarmer J1:Ttrloutlon Z¥ETems W1l AiEn pe

imatend Trom water oetlvery measzurements ana on-rarm

“4

[rg

eTT
water APPI1CATION MEASUREMENT S, Thne PPotecT Wlil Proviage
Tne t=fnn1fa3 exPerTise and tne meazurinyg Jdevices (e.Y9.9

CUFFENT METErz) To MEASUre Ccansi 1025@3 Jye Ta 2¢erPade¢r ang
managcmunt. The narta collected wlii pe wzed wTo azzizt
manag9ement £ IMPrave averaiil oeeration anad reduce canal

1053¢z.

it iz 1meortant %o 9et an eztimate of canal
seeplg' ann canal oeeratinon Tozses to evaluate Tne overail
Ffriclency of the 1rri1gation water Jellvery ZYZitéem, LOIzes

rr?m canails reayces tne amount OF water tnant can oe .
Jeilvered ang aien contriputes to the odrainage pProoiem. in

many cazesy Canal seemage 15 MINIMUM Decause oF 111109 or
naTyral zeatind age o canal water zediments, it canpnt be

seyumed TA de neg9ilYipie, Water 1wfses Yrom canais oo now
reguce The warter suPPiy or the Oa’1n uURiesz Tne water 17
COREUMEd DY FRACGATOPAYTESY OUT 102%¢3 may Crearte
araynAwaTter Pratiems,

Afi 1mMPOETanT canal erticiency That gepends on Tneé
aBerartian of ftoe canad At well aF tne PAVIICAY SONa1TIOND)
1o@ey 2120y Z10PEy FREe=0aarsy ARG Condltian ar ftne
ETAMITUCGT Y 17 The eFFflctenc, of oellver o, Thiz tne
PROPOITION of The WATEr 1ATI0IIE] 1ATH Tre Canal tnant 1z
QGeiiverea To o sne rarmers Yieic,  Simece 1T o anciugaes warer
TRIT e To GRErATION GF TG CANd i FeePRRYC 101Ted MuTT one

\‘\L/
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accounted ror sepParateiv. The warter trnar cannof De removed
from the canal D the iast irrigater iz an orPeration 10%5.
Tne amount of the 1058 iz importanrt and tne aisposal of the
WATEr 12 4150 1MPOr tant, The water znouia be LIkl
nirected T an ouftiet svstem so that 1t will pe returned to
TNe JoWRItream SUPPIY and aiso 30 that It wiil not
conTtrlitbuTe To thne zeerade and 9rounawater Probiems. The
pProparTian oF wavter Jdeiivepren to the laterail that 1z ozt
1n opPeration will pe gdetermined Tor Thne A1Trerent Types ofF
iateraiz o0 that eTflclent oPeration PRACEAUrEs can be

geveinPed,

-
.

EVery Zanail znouia te examlned to make certain
tnat tne ¢:tezz warter can be 3arteliy Jgizconarge withour
CAUILIANG eraf1nn or Teaving standing water that wili breeo

MAZAPITOEZy Aand 2o tnat a zurrtace arailnave Rropiem will anw
0@ Treatesd,

VETEmMm Capaclity

{
i

The JE219n CAPACITY AF @acn fectlon of the canal
SYEITem Wil De Jerermined 1n tne PliaT aread, The PURPOZe
For Toe CAaPACITY JeTerMIfAavion 1% To Tind oun whether
1IPF1Y9ATION WATEr Zan Le deilvered of Qemand or Wwhetner 1T
15 NECETsary T de i 1VEr WAarter on Foration, The deliversy
MmeThnod wil' AFTECT Tne resPanze TIMmeE To WATEr FOIUGELITE oY
Tarmers., It w1ty Alzo arfeacnt the orfriclency OF Jetivery of
Thne canal,

Anorther Tactor of zystem Capaclty iz the
avaliapiiiry of wavter 1n all zeazons of fne vear, It mav
e trav rthe canaiz nave sufficient caraczite out tnat there
12 1nadgeduaTe water s3UpPiYy to meet tne needs of tne
irrigated area, Thiz 1nRTOrPMAt1oNn 15 1mpPortany Tor the
rarmers 10 maring gec171ions to teave janag foliow at cerrtaln
LImes To avalad CPoP 10%50%.  The Progecy wiili complie the
0aTa and mave 17 avaliabie To water user yrouez and INDRHI
fOr IMPraving Z¢Ztems NPEraAT1IonT.

- Avaliapie Water Suppiy

THe PevICWw and anaicz13 of TRe acilvery Svitem DY
Tne Progect Team wlii tneiude an anai s13s of Tne currace
warer supp ., Th1z garta wlil be W3ed 1n analvIlng the
AVEAYACT N1 tne G 1TTINY SUETEMS ARD FecoYnizZing ftnelr
PIMITATION,  Farmers wiil pe #A1erted T Perioas orf snoreT
Wamer ruep’, ac ¢al e AL POSIIbie To AIS1Tt tnen 1n tne
DECIIL00 G T Re T AT IR Tl Gray ane b man, nestares,

T PEINCIPLGT Water SUPPLY 10 Tre JRC1YAYIOn
PR =l ns 1 From TUrRYaIe 20010 Ges, in 2ome Cazels fTorage
FRoGPVOLIr? 4re AVal ' ani¢e ang canh pe LO7¢0 Ta Aaavantabe, ir
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is aszzumed that the Jditrerin9 needs Tor Power Yeneratian
and irrigartion can oe resnived in & way vthat wiil cause
max1mum effic;encv 1n tne use of the avaliable water
SUPPI Y.

The nizrtorical recordz wiii be examinea to upadate
them Trom tne Time wnhnen thne Prodects were Jesigned. Tne
Proapabiiity ans derendaoiiity oF runoff wili be netermined
Tor szhA0rt Periogs o that the availiapie water ZuPPIY can pe
comPared witn tne irrigation water neeas,

Tne furtace water s3uPPiy 1% arrected b tne
irrigation zvstem. The water not Conzumed by the 1rrigdated
craP: 12 eventuwaiiy returned f£o tne river and tne water
SyYPRIY Tor re—uyze. Tne time geiary 1nauced by o irrigation
wiil arrfect tne auaiintyy Aauantity and timing of tne
gownztream warter suUPPiIY. BY amaivzis of the avaliacie
waTter 1n varioys marte oF ftne zyesnemy tnhne eorrect af Tne
irr1Gation Zyzstem wlil be Considerea,

Locat surTace rynoff 12 yzyaily oF j1tTtie uze 1N
the irr19ation =/o3tem.  where JTocal surtace rUnaTry 1z
intercePten and coiiected D canaisy Taciilties must pe
Praviced Tof Zare 01zZP032al of the water o Prevent dJamage
1o the canaiz and fiendlng oF tne Tarms.

The ZUrTace WATer TUPRIY CRArACTer1zInlcs: wl
geTermine whne Poztibie extent of crorPIng 1n ail
and needs To he Zareruiiy getermined.

The ProdecT WITY oemonznrate TeCnNIAUR: T manhisor
the nePTh T The Gragnawater 1N The PLIAT PROJECT,
QOpszervartion weiizy ang Plezometer tupez wlll pe 1nztalicea
in Tthne P1ior arceas to moAltor Groynd watner depPth
fiygctyationz, Tne Quailty oF Groundwater wlil aitse De
dererminesd 1A M1Y9N waATer Tatle Area: TO QeTermine 1%TZ ze
17 needed Tor TupPPIemenTal WZe DY PUMPING or Turtner Qown
g§Tream, T hefe JeTErminavtions wiii be 1ATeYrares with otner
09aTta ang ysed 1n tne tTotal manavyement oTF tne 2vSrem.

Pefrre the deveioement of thoe 1rri1Yatlon PraecnTy
pPart of TAe 10ca) 1rr1%ation warter was fueepiled rorm weliz
This saouprce of water naz tne anvanta9e fthat 11t yas
gvajlapic on Q¢Emandy 1% 17 SNPeNSIVE Ta NDTAINY Ang 1T
PEMOVEN SUDINFATACE WATEr AN TTFesrivel Taweren the warner
ftapi¢, The 1ATrGIUCTIan of Irrilyation on RICGDer  anas
FEZTET 1IN0 an IARCESAZE 1N The resnarge rate annd o Ceear the
RATUFAT aralnagce caracity of the a1l o erartioe,  Wnen trts
O0CCuUrsy The WATEr Tafic PLIGE To The $o011 200Ta0e AN
CANIET TATININY And arainaye proasiems,  Seeraye from cany s
4120 CORTEIDUNET Lo Che ANCrenied recnarge oy the
Qrounawanter, Onpe HY LHE PATTIA1 SHOITUTIONT TH Th

iy


http:st.re.mi
http:mionlt.or
http:Uaiir.Ye

grounowater pPrabiem 1% tTo wse tne @raundwater as mart of
the irr19ation summiyv., Such a Procedure wiil reiease
syUrface wavter 1n the streams Tor gownzrtream or aiternative
yzes, It wiii aiso tena fto Tower the wavter tapie in The
areas of grounawarter extraction.

The auaiity of groynqwater someTimes 15 Lo 1ow TO
De UFeTu) Tor re—use 4% 1rr19ation waver. in tnat caszey 1t
can oe revyrned to the river wnere 1T 12 agliutea oy the
nartural streamtiow, I™ mav 2150 redguce tne ndwnzTream
warer Aayailty to an wnaccerrtabie ievei. Low aya’ity
IrounJwaATters Can pe J1s5Posed OFf 1n separate orainage
CchRAnnel s af D¢ ¢vaPowrantlon.

Wherever possipiey full use znouia be mage of the
avaliapie warter In an area To Mifimli2ze the arainage
Prapiem.

Groynawater propieme can aizo be conteoiled an
zame cases 0O wn-rarm reillef orainz. Sunsurtace arainage
warter 13 fomertimes af Zyurricient Aualltye to pDe returnes to
The rlver and thne water UepPiY Tor rewse. Unoer new
1Irr19arion ProJdectsy The water Quailty IN1ITIATIY Fremoved 0
the Oralns may be Very 1ow UNTET 1eacningd naz oacourred ang
equylilnrium ¢3vapiizned with the 1rr19ation oRerations.,

- D:vercions

The JIVErzT1on STryctures of tne ProJenTs are
FrEaAZanac Ty well Jde219ne0 and functional for tne mozt eart,
Propiems may Ceve inm 1n the Tuturey 1T Proper dreration ang
malntenance Procedures are ot rfoliowed Penaing on tne =17y
Propiems 1N THE FlIVErs, AeaAvVyY £11% aePo2itian nas
aestronven Tne errecrtivencss at tne mator 01Vi: Of on tne
river. Suycn prapiems wiliil De reviewea by the erogent 1n
the Fevicew AR ARayIls of tne gellvery SviTem.

- Canahs
The canaiz are i11hed Jown T Tthe jevei of the

tarmz. Wiftrnin tne rfarm: beiow the T1ned canaizy Control
sEryeTUres ARG AraPT MAade OF PreTanrlcaned Concrevte nave
peeh 1n-tlve0 and rested by F1iiting the farm ar1tenes ance.
There 15 coame pProoiem with the stryltyres 1n £NHAT SOoMe RAave
fa31ie¢a Decaute of Jjack AF compPactian of packfilh o ano Zome
OF tne MeTi o Snanrens Yarel nave 215aAppPearea. The Tarmers
WHY are FecelVInY Waner 60AVE Fesorted Lo ZT10kT and tedve!
AN wde Blece? OF COMCreTe and Metdal bt Cantrod the warner

And %o 01verT % oan arrerent airecnians,

Seme cARG 1Y are Priolng with st ang trasn., A
FeQUIAr PrOYrAM G Creanlfhl 13 RECOIZArY . TR¢ Q)NCH F1oery
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tne person assigned to control water reieases aiong one

egment of the =anais Couid be assigned thiz responzioiiity
our1n9 tne Time nNe 13 not ChAN91ng warter Trom one rarmer ©To
anotner, The in1tial cieaningd wiil have ©o pe¢ done with a
pradect Torce., Inspection of tne cieaning work will neip
1n the Ffurture. Cleaning 15 1MPACrTANT TOr a NUmMbDer ofF
reasonsy trasn and £ilt intertere witn accurate warer
measuremenT annd COnTrAly ARd PeaPie In The area are uzlng
Tne warter ror cyi1nary PUrPR%es ang recrﬂa*‘mnai PULPDZAS5
ano 3noiid at ieast be apie to get 1t from cCiean canais.
Every effort snould pe made to AFsUre POSITIve Gate
cinsUres fT1Rce 310w Teakagde 1nto canair not in use Provioes
maximum seerayes to tne Srayndwarter syrtem,

- Controil Structure

The canTrol strucTtyre T0caTted within The aeilver:y

£y ETem ar ]rl Gand COnA1ITION, The CORTrOl ZTrygcTures 1F
The Tarmer:s’ O1ETCI0UTIAR SYSTem Are upJect ho Taliure
percausze thney are subdect To 30i) relaten raliures,  Tne
farmers snoyiad pe eaducated to MALATALL ThHe 5011 ACOURD The

ZrEPUCTURES 1M 9a0d CONJIT1on AT PART AT Tne Tralnind Thney
recelve, A Zource of PretTacrlcate? HE0UCTURES SULITADIE T
farm use znoyid 00 mage avallapie trnraugn tne ProJeCT Of
PRIVATEI Y ACCarc1ng o PROJesT APPraves 2é219nz, e
FArmers 000109 O ¢MIograged To OeVE 0P WATelr Controls Ynatn
are appilcani¢ Ta Thelr gondlntlioni. when water 13
peilveres 1n tar9er srtreams TOr FnorTer Timesy tne Tarmer:
W1ti nmecd TYRCTIanal COnTrol Aaevice: Lo 0¢ Apie T nanate
the warter ¢rricientiy,

- Warter Meazurement

There <an 0e NO orderiy water managementT 1n The
PrOJECT WITAGUT warter meazurement, The PRYN provect oaes
NOY NAVEe WATER MeAZUREMENT aithoygh 1t mas 0o POZIZILIe T
2AlI0raATe tne Turnourz,  Tne YSURA erogect waz 1nstalien
WitN Aaubie 9ater That are SUPPO3eEalyY Precailloratesd.  The
CATIDrATIGN <aAn 0¢ CRecked O 4 nyaroyraerner and tnenh warter
can D¢ dceilverea by voiume, The farmer snonid be taudght o
1aterpret fhe amount 07 waATer Ae 1f Procelving o that he
can oe Ascures oF the amount he 17 gettind, He wilil nor
URAErITand the measuring Procersy DUt Ne Can dearn Yo waton
N1z tRieT 20 that he FRowS wheh he naz oeen 91ven o2z

warter tnan ne 15 ¢NTivtied To,

The 21%0n r1aer? (cabe ¢ AQuay shoga e Jiven
suftlcyent T“raining tnat ne can Teach tne Tarmer wnhat )z
AEPPSHINY 1N Water OS¢ 1ver . The derlver . Yares aroe
CATIOCATeD *ar 94ty aeeninG and nean Q1Trfervnce and Nh1g
TIMPYE CRnSeERT Can 00 ¢AZli unnerInons by rarmer s,

%



Demonstrations

ANNEX F

EQUIPMENT LIST FOR DEMONSTRATION ACTIVITIES

Eauipment and Macninery for Both Centers for

t

| )

"

Water Management

Leveliing

120 HP (Jonn Deere type) movel 4250

I wheel arilves cab-=digital toucny PS
tranzmissinny gual hyvdrauiicy Jet
niten cartegory 2 96% axiey neavy cost

wheeis [B4-3B-8 eiv reary (BO-16 6 Piv

fronts #12700 at $52y260.
20% spare Partsz.

Lo} =l ]

Hyarauilc scrapers 10" model 2F 2.
CUYQS. Cversman,

Lang eiane - Jet nitcn model 1200.
Everzman,

pening 1and Piane 39 22y Q' biane.

Sets iazer cayglpment Per attachead
quoTes anad specifications,

Pieck up trucks Ford Ranger.
AuTomartic tevel Cantrol furves ievels
ang Fripod-rods and accessoriesy Wild

NAL,

Tranzint - wlid,

$104y520
201204

41.978

10,000
4,000

59, 994

18,000

3,100
5y 100



Operation and maintenance of eauipPment
and misceilaneous seare Partsy factory
recommended,

Total

189+ 404

460 000
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Demanstration Farms - Machinery and cauipPment

180 HP (John Deere tvee) model 4050

2 wheel drive cap=dig9itail touchy PS
transmissiony Jual fyvydrauilic 3pt hiftch
cat, Zy 96" axiey neavy CosT wheeis)
184-38 8 pivy reary 100-186 & riv Tront,
#11540.

55HP (Jonn Deere typre) model 2350y 2
wheel drive No rotl bary HI To.y
rranzmizsion PTUy one nvadrauilc outlefy
farge PUmpP rack oPlnlan—wide Tront axies
#13638.

14% two cottomy 2 way Pidugh.

3 Ppt, culftivator,

3 PE. a1z0z.

Setz 3prt. 3 zel nNArPOW.

Danizn nig99ers 127,

Draw barz.

Tool barsz.

Tilt trailers.

Sepray rigs, Z00-300 gal.

Ditcrers V tympey I pPt. 4 spreads Model M4,
Ferrtiilzer spreaders Araw tyePe.
Corrugatorsy 3 row 30" centers,
rarrowerzy 5 row 30" centers,

oroer makers,

Driiiz 9enerai rPurposey 127y Fertiiizer
atracomenty rfiutted Tfeed box—larg9es

anupie riobed tirezy Qoypie Al12c,=219¢
zag9y nvorauiic cyilnoersy Jonn Deere

% 98,864

X

4@, 5.

5

8+800
4s80@
3,000
1,32
3,300
320
800
9+ 400
720
1+ 250
500
1,450
31680
11500



ho

model 8300y &" zPacing9y #2883.
Welgh zcaiesy metric field tvyee.
20% sPare pParts,

Fuei ztorage tanksy Dieseis 1000 9al.
storag9e car,y ztand and shelter pumpe,

VPeration and malnvtenance,

Field aav and cemanztration mat:rial.
Builetinzs anag zurpiles,

Travei and tranzerortation of farmers,
Audilo vizuaiy etas,

Seedzy Tertiiizerz for demonstration?

inciuaing fFarmer rieigs.

Total

18+ 316
1+ 648
40,000

10,000
<00, 000

30,000
30,000
30,0200
10,000

50,000

$602y 000






2

2

-

Heavy duty 9rease rames,
Air comeressors,

Operaxtion and maintenance,

F-6

49200
5,600
114331

Total $65+000
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Training Farms = Eauipment - Machinery and Sueppiies for

Both Centers tTor Water Mana9ement = North and South

45 HP (John Deere) model 2150y B
pozitiony steel wheeis 2 wheei drives
no roll pary Hi Lo wransmissiony large

PUMPy rock and Pinion wide tront axie.

k)

2 12% 2 way - 2 bottom Pinw.

2 3 pt. cuitivatoer anad attacnments,

2 Dizzsy 3 pPt,

2 3 Pt.y 3 zectinn narrows,

2 V gitcnersy pull pehinoy model D3,

z V agitcherzy tripnd aszemolyy model H5-3.
2 Hano an9erzy locally puilt.

29 Abney nand leveis.
- Mizceiianenus Sates and measuring devices
made i1ocally.

Sup~-Tntal

Special Drainage Stuydiez and Training Program:

24000 - 3/8" piezometer pipey B’ lengths,

thnreaded with corxrpPlers,

1 -~ Piezometer hames~y iocally buiit,

2000 - 374" observation welisy 8°
tendthz threaned wirth coxprers,

2 - Drainage tile andJ tuping iawing

macninezy ¢.9.9v Jitch—with=haes,
eTo.y wryaliy macde T FPecltlca—~
tionsz.

$36+046
8,800
4,800
3,000
1,320
4,000
<1550
250
<1500

$651766

31000
100

44,000

250,200



D

Accessories and spare parts.,
Draina9e tubing - 13,000°’.
Tractor=-Dozer bilade for back

i1l bucket-9ravel filly Ford
Series 7610y 86 HP.

Sub-=Total

QOperation and maintenance o
SUPPIILT COUrSes,

Total

5@+ 000
10,000

36,000

$353,100

<0@+ 137

$6191000



Field Eauipmenty National Orfices

System Revieuws

impiementation and Maintenance

Current meters tor other
districts at $1,150.

Water sta9e recorders,
at $516.

Accessories

Micceilanenus starrT Qauges
cnairss etc.

Pack hoes drainage ditch
cieaning and channei cieaning,

C, & M.

Total

% 5,750

2+580

2y000

210200

6443540

20+ 200

$961870

-

k'— .
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ANNEX G

LIST OF LABORATORY EQUIPMENT

Laporatory and Field cauirment for Research Stations and

1  Drving over 200 deGreez Tnomass

1787-Cz0. $ 360
1 Miil grinoing Thomast 3371-J0@3, 609
1 PH merers 4135-C10. 620
1 Sharver mecnanical Tnomas! 62B89-210. 450
1 Disvniiling arraratus) 3911-F03. 800
1 Analvtical palances 1339-F32Z, 3+000
1 Mettier eiectranic palance) 1344-L30, <y 400
1 Veuum pume s 1052-E10. 300
1 Conouctivin, briaoget 3239-Fl1, 600
i Fiame phnotometert B395-D13. 3+ 500
1 Brecrtiapnotometert B4aZQ-H6S, 11200
1 Dezzicatort 3750-M30. <00

1 Pregiure riate moisture amrp, J&60



1 Magnetic stirert 8605-D10. 1680
1 Electric hot mlate. 120
1 Automatic rirett 7733-J20. 100
1 Distallator alcohol, \ 250
1 Barnstead water still Fisher:09026-2, 2,830
B Voltage stabilizerss 09321-22. 260

Giassware

- Misceilaneous small ewuirmenty burners

perets filteringd standsy etc. Fisher. 2,500
- Chemi:-al reagents filter mamers, aotc. 44300
1 Wiiev mills 08336-10. 31400
1 So1i crusner;i 0B415. 690
i Svil zampPii1n9 eauipmenty auSers,
ajuminum cans scaiesy etc. 630
1 Micro Kueldah)l Digester Tnomast 7053-510. 362
i Mrcro noeidahl Dilgester Thomass 7051-N10. 750
- Cnemical cavinetsy local construction, 2000
- Giassware & suppivy storage construction. 2,300
1 Standby 9enerator 6.5 KVA 65,000 watts. 11993
i Copv macnines such as Minclta EP 300 RE. 2+ 530
1 Neutron meter access tubes and augders. 5+ 250
i Comv macniney such as Minolta EP 300 RE. 21330
Sub-Total 848 747

Laporartory cautpment Center =~ Northy CENDA

G D . S G0 M S W e e B G SN Gu A D v i GaS G (W GaE M Gas GaE AL b Gms A R Ae B8 e A B e G G i e

8 Veltage stabliizers Jhomast Q9921-22, | 9460

<
\J



Neutron meter and access tubes & au9ers.

Soil sampiing eauirmentsy such as

balancey augerss aiuminum cansy etc.

Repriacement martsy exmendabie sumplies
and cnemicals,

such as Minolta EP30@ RE.
Sub-Total

Copvy machines

Field tauipPment

1»300°
1

NN NN

N

Gated mipey 30' len@thsy 46" diem.

Wheei move serinkler systemy 10 ha

area (North).

Hvarolog9ic recordery Stevens tymey
F merriz,

Tractor tor field premarationy John

Deereyr model 2150 Hi Lo transmissiony
one nyaraunilc outeut,

14% two bottom plowy two way.

3 rt, cultivator,

Sets narrows.
V__lji'CCheP!v 3 mt, hitch,
Land plane w329,

Seare parts,

Tota)

G-3J

51250

750

31100
2+350

$12+610

4y3500

251002

1,200

311046
11760
4y B0
11320
11250
71647

10,120

$130,000
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rrobiems as identifiedy water users will be mrovided
opportunities to organize and work toward the solution of
tneir probiems.

The iTateral chosen will actually be one commiete
system in that it will start at the main diversion into the
main delivery canaiij theny the Tateral turnout and finally
to the rarmer’'s rfields, The svystem model will be studied
in getaii to erovide the data needed to imPiement
opPperationonal cnan9es in the main irrigation district of
PRYN.

Farm machinery to omerate the demonstration and
training9 varm will pe provided by the eroJect. Alsos land
leveiling eauipment for levelling demonstrations wiil be
Tocated at the Center —--vehiclesy ofrfice eauipmenty
laboratory equipment and rfield study eauimment will all be
part of the Center mrovided DY mProJect ftunds.

- Ceénter for Water ManaGement —=South

The Center—-Soutn will be in the YSURA eproJect near
Azua. Thiz Center wiil require the bu1iding or an office
builading tw pe located at the research station CIAZA. This
location nas a Power zource ang zeveral buiidings beionging
to CIAZA. The Center will aise construct a machinery shed
and a smail zshoep for fieid repairs on iano to be desi9nated
b the GODR as a aemonstration and training farm.

The concept 1z to uze all avaiiable farilitiecs
pessibie and nelmrfyl to carery out pProdect activities, The
researcn station CIAZAY the raciiities of IADy are
considereo as part of the locus of Pacilities and
activities of value to the Centers rrogram.

Az discussed abovey the Center will select a milot
iateral or sup-~lateral on which to carry out the detailed
stugiles of tne eprodect. Agaliny the lateral will serve as a
sup—-systemy wnicn can oe used to anaivze the eraplems of
water distrioution and on=farm warvter mana9ement. Lang
Teveiling gemonstrations wii) be conducten along with water
controi ano management Yor optimum returns,



Recommended Staffing Pattern for Each Center for Water

Management

Director

GODR (INDRHIs SEAy IAD) A
ProJect Funded Counterpart - US Contractor

Technicai Stafrr

Farm Managery ProJect Funded — US Contractor
Agronomisty Assistant Farm Mana9er - GODR
Agricuiturai Economist — GODR

Rural Sociologist - GODR

Irrigation Engineer - GODR

Agricultural Engineer - GODR

Soiis Seecialist - GODR

Drainage and Saiinity - GOUDR

Administrative Starrt

Secretariess

Bookkeerers
Administrative Assistanty
Drivers.

7
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Total Transportation Reauired for the Two Centers for Water

g\

Management (North and South)

4 3 wneel bikey e,9.y Honda Act 110
at 41,050

Motorcycles 7@0cc Honda at %700
Buses 12 to 15 passengers at $1,500

& 4x4 wag9onsy such as Ford Bronco I

31150
21800
60,000

at $16,000 26,000
Sneiis Tor pickums at $2350 2,000
Tws ton truckz at $20.000 42’060
Dumptruck Drainage 5@, 000

8§ Pick ups 3smaily such as Ford Ranger

at $£9,000 72,000
Factory spare parts 591000
Repiacement -~ 4th vears 27,000
Operation ano maintenance 574,000

- Frei1ont and miscelianeocus handling
charges 371050
Total 3;:5;;:656
To be divided ewually between the two Centers,



(V)

(3]

]

Manag9ement - North and South

Cory machiness such as Canon NP 400F $ 3,500
Eiecrtric tvpewriters

Selectric tvere at 61,800 10,800
Water cooiers at $500 1,000

Sets of vigitor ioun9e furniture
(chairsy couch and tapies) at $1+,500 3000

Mini-computers (see descrimtion
attacnedy Annex A-3.1) 10,000

Indiviaguadr aoffice furniture for 20 officess

- 1 desk nNo.o 33080 447.84
- 1 chair GBZ7 233,40
- 4 affi1ce cnairs WSz at $59.04 240,00
- 2 Flie cavinets S412 4 arawer
legail at 41,007 2vQ15,00
- 1 fiuyoresceny 11Ght 4324
welgnrted pase 79.95
- Mizcerianeoys (waste caskety
traisy eto,) 150. 00
- | tape recora calculator 175.00
- Papersy enveiores and
misceilaneaus symPpiles {+880.00
Sub=-Total $ 44341,19
Escimaning 20 offices for a total 864820
116,000
Communicatinn =.:te¢m for Fielo mersonne!
(CUS svstem enrtable) 368+000
¢1%54.000
Offi1ce aperation and maitntenance (5 vears) 140,000

Grand Tota! 294,000

Oftice Eauipment and Summlies for Both Centers for Water

\

O
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Commuter Systems for Dominican Remublic Water ManaGement
ProJect

Criteria for Computer Selection,

Harowarae

: wouid recommens that the same tyre of commuter be
used 1f, the nead orfrice as will be wuszed in the Two pProdect
areas. This wouid assure that ail software pPurchased
initialivy az well as that 1thich mavy be deveiomed in one or
more of the officesy wiil be useful in the other offices,

It is difficult ¢to determine at this stade the extent

to wnich  the compurterts will be used. What iz being
recominenned  Devow  would be minimum SPeCi1T1ZATINAZT  TOP
usade.

1. 64k RAM memory exPandables

2. Twe dizk arives:

J. Monttor carabie of sumpoarting BO column oiseiavy

4, Dot matrix printer for fie'd offices., Letter
ayaitity erinter for nead oifice,

Poszibie Cnolces
i. Comeuter?
- iBMP 3
- Victor 90003
- Appie 11E with the ZBO card for CPMi
- Ravio Shack Model IIIs
- Arpie I11.

A  wverss important factor in the <choice of a
comPuUTer 11 service. Aiz. 1mrortant is tne availapiiity of
specific typPes of software,

o

. Softwares

- Gond Worag Processorsys sucn as WORDSTAR. This
reauires a CPM  operating system whicn 13 available on Apple
computers with the add‘tion of a 7BQ card.

- Eiecrtrontc 5mreadineet 3uch as% Visicale
Sumarcalcy Victorcaic,



- Statistical Analvysis mrackage.
- Database Mana9ement such as dJdBASE II.
- An accounting racka®e for the head office.

- Speciailized softwarey such as that develored
and used by Bob Hill and Dick Griffin.

3. Printers:
- Epson MXB2 10@ (dot matrix).
- Texas Instruments 810 or B20 (dot matrix).
- Diaplo 630 (letter quaiifty).
- Radgio Shack (dot matrix and letter quaiity).

Here agains the <choice of a printer wouid largQely
derpend on service., There are other good ones but we've had
rea’l 9ond Tuck with the first fthree on the Tizt, Have not
used the Radio Shack erinter enough to know how reliable
they are.



Chief of Party

Copy machines such as Canon NP 400 F
Electric typewriter (Selectric tvre)

Office crnairsy desksy cabinetsy
1ightzy ete.

Parer sumrmliiesy efcC.
Water conler

Computer (refer to A-3.1)
Operation anad maintenance

Repiacement ang miscellaneous
¢qUIPMenT ana maintenance

Transportation national orticed
- | ztation wagon anag remlacement

- Q&M (S5 vears)y extra computer time
large svstem as needed,

Tota)

3500
1,800

3,500
2y700

500
S5y000
3y 000

10,000

30,000

$113,000

Office Eauirmenty Surmiiesy Furniture for Nationa)l Office



(V]

()

n

X

Teachin® Training Materials

Overhead pProdectors,

Movie eproJectors Tor movies.
Recoraers fieid.

Portabie video communication svstem,
Audio visyai materiais.

Transeort of tarmers to meetings.

Materialsy books for water users
file cases» etc.

Mizceilaneous fTund,

Total

$ 860
22500

610
38,000
21000
10,000

1,010

$60, 200
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PLANTA

WATER MANAGEMENT CENTER - SOUTH (YSURA)

o E |

SECC/ON

LEYENDA
A. Oficinas (2.5 m x 5 m)
B. Oficina del director (S a x 5 m)
+ c. Salén de conferencias (6 m x 5w)
D. Area de recibo (5 m x 5 w)
E. Oficina de secretariss (3.5 m x 5 w)
F. Sanitarios para damas ¥ para caballeros
c. Cuarto de utilidad (copiadora, comwutsdors,
mesa de trabajo)
R. Cuarto de abasto (2.5 m x 5 w)
i. Oficina (2.5m x S w)
J. Comedor (9 w x 5 m) .
o K. Laborstorio de Instruccion (9 ma x 7 @)
. L. Biblioteca (4.25 x 5 ®)
) M. Auls de clase y/o conferencias (7.25 m x S =)
NOTAS
1. Vert da widrio
11. Blocks Ze cemento de 8" (20 cm) v 6™ (15 cm)
I11. Psfete o juotas cojidas pintadam con platura
exterior s orveba de agua
Iv. Piso de mosaicos de 25 cm x 25 cn
- V. Meseta y frepaderos en marmolite o en marmolir
VI. Divisoria en oficina secretarias sera uns
barandilla de madera
VII. Tlafond atérwico y aciistice
VIII. Plormer{a a construirse e instalarse de acuerdc
2 las normas estandares
iX. " Instalacidn electrica, limpsras fluorescestes
en techo con interruptor en 1a pared. Taobie
toma corriente de pared, corriente 110v
X. Pintura scr{lica interior
XI. Portaje exterior de caoba
X1I. Pertaje interior de plvwood estandard o de pis
spanelade con 1llavin de segurided
XI1I. Herraje de calidad aceptabdle
X1V. La raders para tijerillas sera bruta y tratads
contra terwitas, hongos, etc.
Xxv. Asbestos serf usado para techsr
xvI. Abanicos de techo en cada cuarto

0
o
o
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PLANTA

CONFEFFNCE AND CLASSROOM (PRYN)

SELL/ION

LEYEXDA

| Salfn de Clases y Conferencias

2. Area de Almacenamiento

3. Servicio de Damas

4. Servicio de Caballeros

S. Abanico de Techo

NOTAS

I. Ventanas de aluninio esmaltadas

II. Blocks de cecenio de 8" (20 ¢cm) y 6" (15 cw)

I1I. PFisoc de mosaicos de 25 cm x 25 cm

1v. Patiete o juntas cogidas pintadas con pintura exterior
a prueba de agua

v. Flafond atérrico y aclistico

VI. Plomeria e instalaciones eléctricas a instalarse de
acuerdo a normas aceptables, corriente 110V y 220V

VII. Pintura acrilica interior

VIII. Portaie de pino para exterior con llavin y de plywood
rara las ¢ =is

IX. La madera para tijerillas sera bruta y tratada contra
termitas, hongos, etc.

X. Acheatos sera usado para techar

XI. Kerraje de calidad aceptable

T1-H
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ELEVALION

SECCronN

LEYENDA

1. Ares para trabajar a los tractores y vehiculos al
servicio del proyecto

2. Foxo de tradajo

3. Arez Ze °rabajos de mecanjca

&, Mesa Ze trabajo fabricada en madera cepillada de
2 x 67 vy con 408 tramos

S. Tablrro rara cclocar las herramientas weccanicas

6. Crua viajera {(sparejo) de hasta 3 toneladas de
carz-iZa?l para Jesoontar motores de tractores conm
fires de reparacion

7. Viga 1 rara correr la grua visjera (apareio) con
Ics vieles

KOTAS

1. Venta~as de aluminio esmaltadss

11, Blocks de cemento de 6™ (15 cm)

111 Faretes o juntas cojidas ointadas con pinturas
exterior a prueba de agua

Iv. Colu—nas y vigrss en hormigon armado

V. Piso Ze * rmifc~ armado capaz de resistir rolpes
de Rorram.entas

vI. Inet=laciones electricas, lamparas fluorescentes,
etc. » instalarse de acuerdoc s normas sceptables.
Cerrie~te 1106V y 220V

VI1. Fittura aceite para el interior

VIII. Puerza arrcyable metal galvanizado

1X. Fuerta wadera nine ¢~ 1lavin de sepuridad

) Achecte cora tsalo para techar

XI. La r:fera para tijerillas sera bruta y tratads

corlra termitas, honges, etc.

cl-H
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COST ESTIMATES - CONSTRUCVION

Demonstration Farm Repair Shops - PRYN and YSURA

Site preparation - RD§ 500
Parking area Leveling and Gravel - 2,000
Fencing, 100 L.M. 35 L.M. - 3,500
45 H2 Construction ZOO/H2 - 9,000
Overhend Crane & Beams - S,GOO
Water and Electrical Connection - 2,000
Sewage - 1,500
Access 4 - 5,000

28,500 x 2 Centers RD$ 57,000

Conference/Classroom Building - PRYN

Site Preparation - 750
Parking Area Leveling and Gravel = 2,500
Sidewalks - 750
Fencing - 170 L.M. at 35/L.M. - 4,200
50 M° Conntruction - 280787 - 14,000
water und Llecty:cal Connection - 2,000
Sewvage - 1,500
ACCess - 2,000
10,700 30,700
Water Manapement Center South - YSURA
Site Preparation - 1,000
Parking Area Leveling and Gravel - 3,000
Farking Stelter 36 H) x 50 - 1,800
Sidewalkn - 1,000
Fencing - 162 LM, at 35 L. M, - 5,610
Lot H) Conntruction = }OO/Hz - 140,400
Watel and 1lectrival Contection - 2,500
Cowage - 1,000
14 KW hmerpency Leherator - 20,000
Accens - 5,000
183,170 _183,370
271,070
10X Contingencies 27,107

TOTAL [TFF NV



CENTER'S FURNISHINGS

Professors'Desks (2) at 350
Professors' Chairs (2) at 150
Bookshelves (2 sets)

Student Chairs (60) at 50
Secretarial Desks (5) at 250
Secrotarial Chairs (5) at 100
File Cabincets (4) at 160
Conference Table for 12
Conference Chairs (12) at 100
Storape Area bShelving
Computer Tahle, (hairs, ctc,
Library Shelves

Library Tables (2) and 12 Chairs
Dining Tables (6) at 175
Dining Chairn (24) at 75
Laboratory Tables (&) at 300
Lab Stools (12) at 125

M1+t el lancous

Contingunciecs
TOTAL

RD$ 700
300

400

3,000
1,250

500

640

800

1,200

700

1,500
3,000
2,400

750

1,800
1,200
1,500
5,000
26,0640
2‘6(\11

e

RDS29, 304

H-14






ANNEX J
REFERENCES AND LITERATURE CITED

SAGRICOLAy 19B1:
"Costos age Produccion ae 1ns Cultivos Permanentes v

TemPporeros Aue se¢ Fromentan en la Reeublica Dominicana®.
anco Ag9ricoiasy Deprto. Pro9ramacions Santo Domingo.

PAGRICOLAY 1979:
"Caierin Estaniitico cnero=Diciemorey 1979%, Banco
Agdricoiay Derty, de Programaciony Seccion de
Esrtadisticasy Santo Domingn. 147 mpe,

BANCO CeNTRAL:Y 1981
Estimate oY Rayi A, Pineaa, IICAY March 7, 1983.

BANCO CENTRALY 9B
"Cuenrtas Nasiongilesi. Producto Nacionadr Bruyto
1976-1960". Derto. E5%TuJdl1os £CCONOMICOsSy Banco Central
d¢ ta Repupiilca Deminycanay Santo Dominyn, 89 se,

BELLY 1an:
*The Denanican Repuplicy Bouidert Westview Presss
191, 8% ee,

BROM_EYy Danie: W. ans Pierre CROGSUON:
*Lana and Water Rerources 10N the Dominycan Remyplic’

FQ[‘- 1"780

CASTROY Amadac
Interviewr 1ADy Marchn 4y 1983,

CORNe L Ui VE G T
“The Autharizarion and Imriementation Process in Water
Rosoyrces lleveiorment®™y mremared for the National Water
Commss=rony HT{Sy 1972,

CCWARDY £, Waitery (ed) 1980
“irr,vatian ang Avricuiturail Develomment 1n Azila®

Cornel: Univ,y #r,v Jthaca

C iy £, Waitery Jo,t
AR A ey o D dan e Qanisation Lhoan indldenings
SEEAYUAT §of Loz tent e twgmat uryanizationy Vol. 30 NG. )
(Srrinysy 1%7%), L(3-34 »e,



DEPTO., DE QORGANIZACION RURAL?
*Manual de Funciones".

GITTINGERyY J.P.y 1972:
"Economic Analwsis of Agricultural Prodects®,
John Hopkinssy University Pressy Baltimore. 221 pmm,

GRABERy E.S. ana J.P. WARREN: 1976¢
"Statiztical Analvsis oY the A8ricultural Sector®
(Drart) USAIDy Santo Domingo.

HARGREAVESY Geor9e and Wiliiam FURLONGS
"Water Management Report" (mrefeasibility study for
tniz pProgect) to AIDy June 2y 19BZ. 20 pp.

HARTSHORNY Gary et alt
*The Dominican Republict Country Environmentai Profile®
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ANNEX 1,
Page 1 of 8

5C(2) - PROJECT CHECKLIST

Listed below are statutory criteria applicable generally to projects.

This section is divided into two parts.

Part A. includes criteria

applicable to all projects. Part B. applies to project funded from
specific sources only: B.l. applies to all projects funded with
Developuent a.=istance Funds, B.2. applies to projects funded with
Development Assistancc loans, and B.3. applies to projects funded from

ESP.

CROSS REFERENCES:

IS COUNTRY CHECKLIST UP TO DATE? Yes,
HAS STANDARD ITEM CHECKLIST BF<N REVIEWED FOR THIS PROJECT? Yes.,

A. GENERAL CRITERIA FOR PROJ:CT

1. FY 82 Appropriaticn Act Sec.
523; FAA Sec. 63/A; Sec., 653(b).

(8) Describe how authorizing
and appropriations Committees
of Senate and House have been
or will be nntified concerning
the project; (b) is assistance
within (Operational Year
Budget) country or
international organization
allocation reported to Congress
(or not more than $1 million
over that amount)?

2,  FAA Sec. 611(a)(1). Prior to
obligation in excess of
$100,000, will there be (a)
engineering, financial, other
plans neccssary to carry out
the assistance and (b) a
reasonably firm estimate of the
cost to the U.S. nf the
assistance?

3. FAA Sec. 611(a)(2). 1f further
legislative action is required
within recipient country, what
is basis for rcasonable
expectation that such action
will be completed in time to
pemit orderly accomplislnent
of purpose of the assistance?

(a) The project was included in the
FY 83 Congressional Presentation as an
FY 83 project. A Congressional
Notification is required.

(b) An Advice of Program Change will
be submitted for the change in funding.

(a) Yes.

(b) Yes.

The loan agreement will need to be
ratified by the GODR Congress. This
a standard GODR procedure and should
not present any problems,

poe
"

\I¢



4o

7.

FAA Sec. 611 (b): FY 1982
Appropriation Act Sec., 501. If

for water or water-related land
resource construction, has
project met the standards and
criteria as set forth in the
Principles and Standards for
Planning Water and Related Land
Resources dated October 25,
19737 (See AID Handbook 3 for
new guicelines.)

FAA Sec. 611(e). If project is
capital assistance (e.g.,
construction), and all U.S.
assistance for it will exceed
$1 million, has Mission
Director certified and Regional
Assistant Administrator taken
into consideration the
country's capability
effectively to maintain and
utilize the project?

FAA Sec. 209. s project

susceptible of execution as
part of regional or
multilateral project?
why 18 project not so
executed? Information and
conclusion whether assistance
will encourage regional
development programs.

If so0

FAA Sec. 601(a). Information

and conclusions whether project
will encourage efforts of the
country to: (a) increase the
flow of international trade;
(b) foster private initiative
and competition; (c) encourage
developuent and use of
cooperatives, credit unions,
and savings and loan
associations; (d) discourage
monopolistic practices; (e)
improve technical efficiency of
industry, agriculture and
commerce; aud ({) strengthen
free labor unions,

ANNEX L
Page 2 of 8

Not Applicable.

Yes. See Mission Director's
certification in the Project Paper.

The Project cannot be executed as part
of a regional project.

This project will indirectly increase
the flow of international trade by
encouraging increcased agricultural
production. The project will encourage
private small farmer initiatives in
water management and increased
agriculture production. It will
improve the technical efficiency of
agriculture through improved farming,
and water management practices,
Further, the project will diacourage
monopolistic practices, and will
encourage community action with respect
to irrigation water management. The
project will encourage water user
associations and will not have any
direct effect on free labor unions.

I")

A
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8.

10,

11.

12,

FAA Sec. 601 (b). Information
and conclusion on how project
will encourage U.S. private
trade and investment abroad and
encourage private U.S.
participation in foreign
assistance programs (including
use of private trade channels
and the services of U.S.
private enterprise).

FAA Sec. 612(b): Sec. 636(h);

FY 1982 Appropriation Act Sec.
508. Describe steps taken to
assure that, to the maximum
extent possible, the covntry is
contributing local currencies
to meet the cost of contractual
and other services, and foreign
currencies owned by the U.S.

are utilized in lieu of dollars.

FAA Sec. 612(d). Does the U.S,
own excess foreign currency of
the country and, if so, what
arrangements have been made for
its release?

FAA Sec. 601(e). Will the
project utilize competitive
selection procedures for the
awarding of contracts, except
where applicable procurement
rules allow otherwise?

FY 1982 Appropriation Act Sec.

522, 1f assistance is for the
production of any commodity for
export, is the commodity likely
to be in surplus on world
markets at the time the
resulting productive capacity
becomes opzrative, and is such
assistance likely to cause
substantial injury to U.S.
producers of the same, similar,
or competing commodity?

ANNEX L
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It is anticipated that the technical
assistance and equipment for the
project will be procured from U,S.
private sector sources.

The loan agreement will require that
counterpart contribution will be used.

There is no excess, U.S. owned local
currency available for this program.

Yes.

No.



13.

14,

FAA 118(c) and (d).

Does the project comply with
the environmental procedures
set forth in AID Regulation

16?7 Does the project or
program take into consideration
the problem of the destruction
of tropical forests?

FAA 121(d). 1If a Sahel
project, has a determination
been made that the host
government has an adequate
system for accounting for and
controlling receipt and
expenditure of project funds
(dollars or local currency
generated therefrom)?

Yes.

N/A

ANNEX L
Page 4 of 8



B, FUNDING CRITERIA FOR PROJECT

1. Development Assistance Project
Criteria

a. FAA Sec. 102(b); Sec. 111;
113; 281 (a). Extent to which
activity will (a) effectively
involve the poor in
development, by extending
access to economy at local
level, increasing
labor-intensive production and
the use of appropriate
technology, spreading
investment out from cities to
small towns and rural areas,
and inscuring wide participation
of the poor in the benefits of
development on a sustained
basis, using the appropriate
U.S. institutions; (%} help
develop cooperatives,
egpecially by technical as-
sistance, to assist rural and
urban poor to help themselves
toward better life, and other—
wise encourage democratic
private and local governmental
institutions; (c) support the
self-help efforts of developing
countries; (d) promote the
participation of women in the
national economies of
developing countries and the
improvement of women's status;
and (e) utilize and encourage
regional cooperation by
developing countries?

b. FAA Sec. 103, 1034, i04,
105, 106. Does the project fit
the criteria for the type of
funds (functional account)

being used?
(103) for agriculture, rural
development or nutrition; if

80, extent to which activity is
specifically designed to
incrense productivity and

incr < of rural poor; (103) A)
if for agricultural research,
is full account taken of needs
of small farmers?

ANNEX L
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This project is directed to the
promotion of the participation of the
rural poor in the benefits of
development. This will be accomplished
through the planning and implementation
of farm level water management
activities in two pilot areas. The
resulting gain from this improved water
management will include increased
income from agricultural production and
increased employment; the reliance of
this project on community and/or local
private groups and governmental
institutions for planning and
implementation will encourage rural
poor participation at the individual,
group and community level. This
program 18 designed to reinforce the
concept of community pr.rticipation,
This project will also promote the
participation of women in cooperative
type units and educational programs.
This project will indirectlypromote
regional cooperation by increasing the
flow of interregional trade and by
fostering cooperative efforts to tackle
similar problems within the region
through the interchange of experience
and information,

The proposed loan program directly
addre~sey the problem of income,
productivity and quality of life for
the poor ‘n rural arecas. Through
improved watcr management at the farm
level this project will increase the
pruductivity and income of the small
farm families living in the project
areas,



c. FAA Sec, 107, 1Is
appropriate emphasis on use of
appropriate technology?
(relatively smaller,
cost-saving, labor-using
technologies that are generally
most appropriate for the amall
farms, small businesses, and
small incomes of the poor)?

d. FAA Sec. 110(a). Will the
vecipient country provide at
least 25% of the costs of the
program, project, or activity
with respect to which the
assistance 1s to be furnished
(or is the latter cost-sharing
requirement been waived for
"relatively least-

developed" country)?

e. FAA Sec. 110(b), Will
grant capital assis-ance be
disbursed for project over more
than 3 years? If so, has
justification satisfactory to
Congress been made, and efforts
for other financing, or is the
recipient country ''relatively
least-developed?’ (M.0, 1232.1
defined a capital project as
"the construction, expansion,
equipping or alteration of a
physical facility or facilities
financed by AID dollar
assistance of not less than
$100,000, including rclated
advisory, managerial and
training services, and not
undertaken as part of a project
of a predominantly technical
asgistance character.

Yes

Yes

N/A

ANNEX L
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2,

f. FAA Sec. 122(b). Does the
activity give reasonable

promise of contributing to the
development of economic
resources, or to the increase

of productive capacities and
self-sustaining economic growth?

g. FAA Sec. 281(b). Describe
extent to which program
recognizes the particular
needs, desires, and capacities
of the people of the country;
utilizes the country's
intellectual resources to
encourage institutional
development; and supports civil
education and training in
skills required for effective
participation in governmental
processes essentiul to
self-government.

Development Assistance Project

Criteria (Loans Only)

a. FAA Sec. 122(b).
Information and conclusion on
capacity of the country to
repay the loan, at a reasonable
rate of intcrest,

b. FAA Sec. 620(d). 1If
assistance is for any
productive enterprise which
will compete with U.S,
enterprises, i1s there an
agreement by the recipient
country to prevent cxport to
the U.S. of more than 20X of
the enterprisc's annual
production during the life of
the loan?

ANNEXL L
Page 7 of 8

The project directly recognizes and
utilizes the needs, desires and
capabilities of the population and of
the implementing agencies.

Yes. The project should contribute
directly to the development of economic
resources and to increasing the
productive capacity of the Dominican
Republic,

The Dominican Government and the
Central Bank are not in default on any
AID loans and appear capable to repay
the proposed loan,

Not applicable,



3.

Economic Support Fund

Project Criteria

a. FAA Sec. 531(a). Will this

assistance promote economic or
political stability? To the
extent possible, does it
reflect the policy directions
of section 1027

b. FAA Sec. 531 (c). Will
assistance under this chapter
be used for military, or
paramilitary activities?

c. FAA Sec. 534. Will ESP
funds be used to finance the
construc:ion of the operation
or maintenance of, or the
supplying of fuel for, a
nuclear facility? If so, has
the President certified that
such use of funds is
indispensable to
nonproliferation objectives.

d. FAA Sec. 603, If
commodities are to be granted
8o that sale proceeds will
accrue to the recipient
country, have Special Account
(counterpart) arrangements be
made?

Not applicable.

No.

N/A

N/A

ANNEX L
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CERTIFICATION PURSUANT TO
Section 611 (e) of the
FOREIGN ASSISTANCE ACT

As Amended

I, Philip R. Schwab, the principal officer of the Apency for International
Development in the Dominican Republic, do herewith certify that in my judgment,
the Dominican Republic has both the financial capability and human resources
to maintain and utilize effectively goods and services procured under the

capital assistance project entitled On-Farm Water Management.

This judgment is based upon the record of implementation of AID financed
projects in the Dominican Republic and the results of the consultations under-

taken during intensive review of this new project.

Ul

Phil#Y R. Schwab
Director, USAID Dominican Republic

WY i

Date
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IN GENIRAL 41D (2) DAOVING VATER MAMAGZMENT Of AGATT] "]
JRRIGATZD LAMDS, SPECIFICALLY. IN PARTICL.AR, THIS DAO |
ANALYSIS SHOULD EYAMINI THE EFFICIS GF THE FOLLOWING TWO MAAG [ |
FACTORS on THS ABOVE OBJL CT IVES: - USICA;
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-- A AGRICL~TLPAL FRICING POLICIES TMZ EYTEMN TO WHICH IAGS |
GOVER IMZNT OF DOMINICAN REPUBLIC (GODR) AfRICILTIRAL DIR _|—
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SERVE AS DISINGE T IVES TO INCREASED PiCD UCT 10N SHOILD BE . |PrC
EXAMINED, A'D CLARIFIED 1IN THE PP, TiE EFFECT OF CRD__ =
GOVERNMENT SET AR ICWT WAL 'PRICES OVER THE LIFL OF THE CONT [~
b , AGR
PROJECI ISHOWLD BE AMALYZED IN TERMS OF COSTS OF Mt |
PROD UCT ION INPUTS TO THZ FARMER RELATIVE TO THE FRICES HAN |
RECEIVED FOR HIS OUTPW. FPREPAZRATION OF FarRM BWCETS FOR EDU
REFRLSEIT AT IVE FARMS SHOWD ItDICATE THE EFFECTS OF THESE UDD
PRICING POL ICIESS ON FRCD UCT 10N PATTERNS 41D FaAMILY AJRF | —
INCOMES. IF THE CONQL USION IS REACMED THAT GODK FRICING T L
CHRON =7
POL ICIES ARE OR COU. A MAJOR CONSTRAIM TO INCREASED Y
AGR ICILT (RAL. 10D D019 11 mesb et ey AT ANY TIINE [Z i

N'RING THE LIFE OF THIS PROJECT, A COMMITMENT SPOWLD BE
NINED FROM THZ GUOR THAT [ ICE CEILINGS VILL B

REVIEWED AND REVISED, ON A CROP SFECIFIC BAS 1S, S

NECESSARY FOR H?OJECT S51CA:SS THE POJZ T nC'?:.E"E.T

TS;:OULIC)‘ RI’JQ. D A COVENANT RZ FL"CTIHG SUCH A COMMITNHENI BY
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UNCLASSIFIED

—---B) ADEQUACY OF WATER USER CHARGES AID COLLECTION
‘PRACT ICES: THE PP SHOUWD DISCUSSS THE CONSEQUENCES OF
BOTM THE LOW RATES SET FOR WATER USER FEES A LOW LEVE]
OF COLLECT ION CITED IN THE PICA!D I!D ICATE HOw THE
PROJELT WILL. IMPOVE THIS SITUAT 10N, TH EEXTENT TO WH
USLR FEE LEVELS SHOWD BE INZEASDD AND COLLECT 10N
PRACT ICES UPGRADED TO PROVIDE ADEQUATE INCENT IVES TO TH
FARMER TO PRACT ICZ IMFROVED WATER MANAGEMZMT SHOW.D hKE
ANALYZED DU INC TiE 1IENSIVE REVIZW, IN ADD ITION, THE
PP SHOWD EXFLAIN HOW T}iE REVENUES COLLECTED B THE GCDR
VILL 3Y DISTRIBUTED FOR USE (LE., AT THC VATER USER
ASSOCIATION LEVIL, REGIONAL LEVIL, OR NAT IONAL LEVEL),
COORD INAT ION AMD COLLABORAT ION TH OT ICR DORORS INVOLVED
IN FIRANCING THE GODR® S MAJOR IRR IGAT 10N R Om smc SHOW
ALSO BE EXFRCRED AS A MEANS OF EFFLCT ING CHANGE 1N UATER
USER V ARGES AlD COLLECT ION RATES.

S. ESTABLISUMCNT OF A SPECIAL CRD 1T FUD : MAJOR
QUZESTIONS WERE RAISED AT THZ DALC RCVIEW aABOU THE

INQ USON OF THIs COMPONENT IN TME FROULC (T A'D A DECISION
WAS MADE THAT IT SHOLLD SE EXCLIDED FROM A.l.D,
FI”:’\”CI”G, I¥ POSSIBLE. o 1Is RICOMME N ED THAT OTMER
DINE.S oF FINANCING, EIT M=R DOMINICAN OR FRO! OTHER
NONOR AGENCIES

- 3E SCULIMT ToO movipr NZCESSARY CRED IT

RESOWR S, IF, DIRING T INTENSIVE REVIEYW, IT 15
DECIDED THAT Ao 1D, FI"DS ARE RECQUIRED FoR ARED IT
COMPONEZIT TO THIS MOJECT, TME MISSION SHOWD SEND AN
INTER 1IN CABLE TO T BRIEAU JUSTIFYING ITS INQUSION A'D
PROVID 1NG IGWFCRNIAT ION REGARD ING THE FOLLOWING: (N TWE
TYPCS OF INVESTMENT S THAT WILL BE ELICIBLE FOR FINAKCING
BY TMHEZ CRED lT_FU.‘D; (2) TIZE SIBLEN ING INTEREST RATE AN
GRITERIA THAT VILL BZ APFLIED;  (3) AN 1.'ST ITUT I0NAL
ANALYSIS OF TME EMNTITY THAT WILL MANAGT T CREDIT Fub
(S5TKONG PREFERENC SHOLLD EE GIVEN TO A FRIVATE FINANCIAL
: I.\‘SHTUTIO!D; AD (4) IF ESTABL I1SID WITHIN THE GODR

ACR ICILTIRAL DEVELOPIZ M anz, TME RECIWRRENT CosT

INMAL ICAT IONS FOR TIE GCOR OF MAINTAINING THE VALWZ OF
THIS CREDIT FU'D BEYOID THE IFE OF T MROJECT.

4 1NTROD UCT 10Y OF VWATER USER ASSOCIATIONS: TiE&

POTEZNT IALL'Y NEGAT IVE CONSEZ QUENCES oF OVIRTAXING THE
CAPACITY OF TIZSE 1EW OR GANIZAT ICNS SHOWUD BL TAKEN INTO
CONSIDERAT s N viE N DEFINING TIZ IR RESPUNSISILITIES BE YOID
THEIR PRINA{Y FUNCT 10N OF COORD INATING AMND SCHED WL NG
WATZR USAGE AMONG COMPCT ING USERS (E.6., TMCIR LEVEL OF
INVOLVEME NG 1IN LAWD LEVEL ING ACT IVITIESD . IN ADD ITION,
SINCE WATER USER ASSOCIAT I0NE REMISINT A NEW FORM oF
“TUIAL INTERACT ION FUR IMUJE CT BENEFICIARIES, TMEIR

. JIAL ACCEFTABILITY BY DOMINICAN FARMERS SHOWD BE
ANALYZED. INFORMAT ION ON EXPM IENCES OF WATER USER
ASSOCIATIONS IN OT MER CO UNTR IES, PARTICULARLY TIE
PHILIPPINCS, I LANKA AND EGYFI, 1S BEING FORWARDED TO
THL MISSION FHOMN STzaad.,

fone »m, A sm -
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UNCLASSIFIED

e LAND LEVELING ACTIVITIES: A.Il.D. EXPERIENCES

v LSEWHERE, PART ICULAPLY IN ASIA, OF CARRYING OUT LAND
LEVEL [NG ACTIVITIEb THPOUGH PlBLIC SECTOR INSTITUTIONS
HAVE BEEN GENERALLY UNSUCCESSFUL. THEREFORE, THE
MISSION SHOUWLD ANALYZE FULLY TKE ALTERNATIVES OFFERED BY
THE PRIVATE SECTOR TO DO LAKD LEVELING IN TFE DR. THE
PROJECT SHOULD NMNOT FINANCE THE ESTAPLISHMENT OF GODR
EQUIPNENT POOLS WHICH, EASED ON PREVIOUS WORLD-WIDE
EXPER IENCES, ARE G‘-'H""’ALLY POORLY MAINTAINED AND
IMPROPERLY U‘?ED

€» PROJECT JEALTH COHSIDCZRATIONS: SINCE H ALTH
CONSIDERAT 10"S ARE MNOT A DIRECI CONCERK OF TEIS PROJECT,
IN TYE INTEREST OF MINIMIZING THE COMPLEXITY OF MROJECT
DESIGH AND IMPLEMENTATION, A SPECIFIC PROJECT HEALTH
COMPONENT SHOULD NOT B sDDED. INSTEAD, PUPLIC HEALTH
ASPECT S SHOU.D BE ADDTESSED THROUGH ONGOIING GODR KEALTH -
ACTIVITIES AtD/0% THE MZALTH SECTOR III PROJECT
C'RRENTLY I DCSIGHN. THE MISSION, HOWEVER, SHOLLD
ASSESS THE IMNPACT OF TYIS FROJECT ON ME=ALTH CONDITIONS
(SCRISTO, MALARIA, OTHZR WATER EORNE DISEASES) IN TILE
FACJECT AREA A!D SRING IDcNTIFIED MEALTHK CONCERNS TO THE
ATTENT IOY OF THZ GODR SO THAT IT CaN PROVIDE INFORMATION
TO THe TARGET POPILATIOYS ON PPEVENTIVE MEALTH MEASURES
RELATED TO FROPER USES OF IRNIGATION WATERS. TIHE
O‘J FARM VATER MANAGENMZNT PP SHOLD CLATIFY THROUGH WHAT
ROJECT S ALD ACTIVITIES MEALTH CCOHCERNS WILL LE
RUOPECSEED., -

7. PROJECT EVALUAT ION: EVALUATION WILL BE A
PARTICULARLY IMPOPTANT COMPONENT OF THIS FROJECT GIVEN
ITS DIAGROZTIC GR IZHTATION AN THE ANTICIPATED COMHELEXITY
OF PROJECT INPLEMENTAT ION. THUS, BUDGETING OF

SUFFICIENT REIOUCES FC™ CAFRYING OUT EVALUATIONS SHOULD
BE ¢HEWReED. TreOoUGH THS WATER MANAGEMENT SYNT}ESIS I1
PPOJECT , S&T/A0% WOULD BE AVAILABLE TC ASS1ST ThE
MISSION TN DEVELOPING At EVALUATION MET HODOLOGY TO BE
APPLIED TO THIC FROJECT.

@, TFE MISSION APPEATS TO PE GETTING FURTKER INVOLVED
VITH EXVIRONEINTALLY =Y ELATED ACTIVITIES THOUGH THE
PROPOLED FrOJECT, TYE OLGOING NATURAL RESOURCL
MANAGEMENT PROJECT, AND ANOTHER PLANNZD FCR 1984,
REQUZST rILsloN ASS"._‘,‘., ThZ “EED FOR ACCUITING A NATURAL
RGOURCES ADVIC0O? (TO RE FIKANCED THKROUGH ONc GF THE FY
1S€4 TAOJYECT ) TC CUEPZEE THECE ACTIVITIES A5 THE

HOtW WRAS, ECUADOR, alD PERU MISSIONS HAVE DOMNE.

9. IF POSSIPLE, THE MICSI0N IS ENCOUPAGED TO ACCELERATE
SIGNING OF ITOJECT ACPERMINT, CIMREMTLY SCHEDULED FOR
JOLY 1933, TO JUNE 1923, PLEASE ADVISE 1F MISCION

ADLE TO MEET JUKE CRLIGATION TAKGET DATE.

4. FYI: ALL LAC MISSION PID APPROVALS ARE SIDJECT TO
PIREAU REVALIDATION IF POST -1'ID PROJECT DEVELOPMENT
PILOCESS EXTENDS DPEYGE)D ONZ Yuah, END FYI. DAM

UNCLASSIFIED



ANNEX O
SUMMARY OF HOW DAEC CONCERNS WERE DEALT WITH DURING
INTENSIVE REVIEW

1. Agricuitural Pricing Poiicies

A5 ingicated in the Economic Anaivysis section of
the Prodect Parer (section IV.D.Z...)y the extent to which
GODR agricuitural ericing Poiicies serve as a diszincentive
To increaseg pProduction waz tested tnrough tne economic
sensitivity anaivsis at the farm Tevel when Prices were
asszumed not fo increase as much as costs. Even when prices
ware neid constant while Costs were allowen to increase art
8% anag vielue were assumed to increase by only 30%y the
rezuit was an IRR of 19%. Thussy the Miszinon conciuged that
GODR Pricing Poilcles would pProbabiy not pe a maJdor
ConsTralnt £t 1nCreasen PrOJUCTIOn in the ProJgect area
Jurin9 tne iite of tne pProdect. Nevertheleszssy as indicatea
in Tthe ProJect Papery an impParrtant topic for the Periodic
evainyation will pe a rev.ew by the GODR of ftne price
ceitings on a crop zZRecITIC Dasis,.

Z. Agequacy of Water User Cnarges

Tne Tecnnical Anatvsis (fection IV.A.a.1. of fthe
ProJect Paprer) aiscuzses this concern, The GODR hacs agdreedq
to charge Tor warter on @ voiume 0asis witnin the pPilot
PryJect areas. By the end of the thira proJect vyear the
GODRsy witn the ascistance ot the ftechpnical advisorsy wili
evaiyate the water user Tae fhruycture and make
recoOmmendatl 'ns Tor aepilcation nationwioe.

J. Estaciiznment of a Special Credit Fund

Thiz activite 15 descrioed 10 S€IT1on (11.R.4. of
the Provect Faper. A= recommensed pv the DAECy tnis
activity wiii be entireiy funaed with GODR resources.

4, introductiaon of Water Uzer Aszociartions

Thne progect aes19n teum recoynized tne potentialiy
NAGYALive Conseanencer oF Overtax1ng the camecity of these
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new or9anizations (see Social Soundness Analyvsi.» section
iV.B.Z.e.). Accordingly the mroject design provides ftor
extensive survevying and anaivsis of farmers experiences and
pased on thiz data the development of umr to three
organizationai modeis in each pilot area.

5. Land Levelling Activities

Land leveiling on the Piiot laterais wiil be
carries out oy tne Center with ProJect runded equipment,
Lang jeveliing funded under the credit fTund wiil be carried
nut by Pprivate contractors.,

6. Prodect Health Considertions

ot

This concern is discussed in secztion IV.E. of the
ProJect Parer.

7. Project Evaiuation

The prodect budget inciudes $100,000 for
evaivations. Tnhne Water Manafement Svyntnesis Il ProJdect
(S&T/AGR) assisted in develoring the evaiwation methodoingy
o pe appiied to this eproJect and it is anticieated thev
will Particieate in carrving out the evaluations.

NG

v
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ANNEX Q

ON-FARM WATER MANAGEMENT PID

LOGICAL FRAMEWORK MATRIX

OBRJETIVELY VERIFIABLE INDICATORS

IMPORTANT ASSUMPTIONS

Coal A2

Incr :ase the incowe and standard of living
of Dominican farmers by increasing their
productivity.

Sud Goal

Develop human resources and generate ins-
titutional conditions necessary for in-
creased productivity in irrigated agriculture.

Measurement of Goal Achievement

Agriculture production and vields increase faster
than total rural population; incomes of lover in-
cone farwers rise faster than the average.

Adoption of irrigation practices and techniques at
the farmm level to increase water use efficiency
and agricultural productivity.

A.3 (as related to goal)

- No devastating natural disas-
ters.

- Continuing economic, poiitical
and social stability

- Continued GODR support for ef-
fective agricultural develop-
ment programs.

Purpose B.2

Strengthen GUDR capability to: 1) effectively
plan the developement of its vater resources
for irrigation, ?) plan and operate irriga
tion system, 3) support increased ‘agricultural
productivity under irrigation and 4) prevent
andfor correct the deterioration of land re-
sources already under irrigation.

End of Project Status

Improved capability for management of the irrigation
water systezs in the DR through strengthening of the
human and institutional resources

B.3 (as related to purpose)

- There will be a close working
and collaborative relation-
ship with the agencies in-
volved in the project.

- Dominican farmwers will parti-
cipate in the project
activities.

i-d



SRMARY

OBJECTIVELY VERIFIABLE INDICATORS

IMPORTANT ASSUMPTIONS

C.1 Outputs

1.

Isproved capacity of GODR for water
resources planning and managewent

Isproved dats collection and analysis
of water and soil resources

Irrigation system in pilot area operating
efficiently.

Centers of exzellence in place and opera-
tional

Credit system for land developwent

Vater user associations.

Trained professionals, technicians

C.2 Outputs Indicators

la.

1b.

le.

2a.

-
LV .

Ja.

ba.

Ta.

National water plan developed

Policies, ,:ocedures for water delivery
and use developed with INDRHI

National irrigation systems reviewved
and evaluated.

Published analyzed data available for
use in planning, design operatien
of irrigation projects.

Data utilized by appropriate.agencies.

Farmers receiving adequate quantities
of water on 31 timely basis

Yield of farms in pilot ares doubled.

Absence of water-logging and salinity
in pilot arxea.

30 courses for professionals and tech-
nicians heid.

2000 loans covering 6000 ha. of land
levelinp.

Up to } water user associations models
formed in each pilot area (approxi-
mately 5000 farmers)

26 professionals trained at Master's
level.

C.3 (as

1.

z.

related to outputs)

Inputs provided in a
timely wmanner

Professionals, techni-
cians trained will
continue to work in
wWAler resource ®manage—
ment, irrigaticn sys-
tems development and
implementation.

2-b
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OBJETIVELY VERIFIABLE INDICATORS

IMPORTANT ASSUMPTIONS

c.1

Outputs
8. VTYareers trained in on-farm water

asnagemsnt.

Outputs Indicators

7b. 31 professionals upgraded through U.S.
short-course training

7c. 500 professionsls upgraded through in-
country short courses

7d. 25 extension agents trained in farm
irrigation water management

Je. 75 technicians trained.

8a. 1001 farmers trained in short courses.

£-d
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SUMMARY

IMPORTANT ASSUMPTIONS

2.1 Inputs

1. Techmical assistance
2. Administration
3. Training
4. Vehicles
S. Equipment
6. Counstructiom
7. Credit
SUBTOTAL

Inflation

Contingency

GRAND TOTAL

D.2

OBJETIVELY VERIFIABLE INDICATORS

Budget (US$000)

AID GODR TOTAL
4,010 1,130 5,140
1,387 138 1,525

1,281 898 2,119

692 - 692
2,704 312 3,016
396 - 396

10,470 5,478 15,948
797 1,084 1,881
733 501 1,234

12,000 7,063 19,063

D.3 (as related to inputs)

1. Appropriste technicsl
assistance available

2. AID and counterpart
funding is made avail-
able.

3. Dominican Congress sp—
proves loan

y=d
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SANTO DOMINGO, D. N.
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2072 28 1581 209
Jidbv, 1L
Sefior °
Philip R. Schwab,
Director Agencia Internacional
para el Desarrollo (AID)
SU DES-ACHO

Ref, : Préstamo por US$12.0 millones pa-
ra irrigaci6n y manejo de agua;
en negociacién.

istinguido seiior Director:

Cumpliendo instrucciones impartidas por el Ciudadano
residente, Dr. Salvador Jorge Blanco, procedemos a tramitar ante esa
jencia esta solicitud de préstamo, seglin se indica en 1a referencia,
1 correspondencia con los lineamientos establecidos ror el Superior
sbierno para el sector Agropecuario, dirigidos a mejorar la concicibn
2 vida del campesino a través de un aumento en la productividad de -
1s tierras bajo irrigacién, asf como mejorando el aspecto institucio-
11 de los programas y actividades encaminadas a satisfacer estos re -
Jerimientos.

En términos generales, los elementos bdsicos del pro -
’cto a ejecutarse, y de conformidad con 1os planes que vienec desarro-
lando el Instituto Nacional de Recursos Hidrdulicos (INDRHI), pueden
sumirse de la siguiente manera:

- Planificar eficientemente el desarrollo de los recur -

-1;;70\ sos de agua ,ara riego;
{2;fts> - Operar los sistemas de riego con efectividad y eficien-
5}‘5 cia;
Jllu____ﬁ;"'_ - Respaldar los esfuerzos destinados al incremento de la
L productividad agricola mediante la utilizacibn de ]os
%;ﬁ sistemas de riego;
HY
TONT { - Prevenir y corregir el deterforo de las tierras actual-
ACH mente bajo riego.
MY
ITAN
T
Ty |
T
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ANNEX R
Page 2 of 2

Sr. Philip R. Schwab
Director Agencia Internacional
para el Desarrollo (AID)

Se estima que el costo total del proyecto ascienda a un
monto equivalente a R0D$19,063,000.00 (Diecinueve millones sesenta y tres
mil con 00/100), de los cuales el Gobierno Dominicano participarfa con
una contrapartida ascendente a RD$7,063,000.00 (Siete millones sesenta
y tres mil con 00/100).

La institucién ejecutora ser§ el Instituto Nacional de
Recursos Hidrdulicos (INDRHI), la cual se comprometerd a controlar y -
administrar con rigurosidad 1os recursos y, por otra parte, dotar§ del
apoyo técnico que sea requerido para la buena y exitosa ejecucibn del -
proyecto.

Con mis mayores sentimientos de consideracién y estima,

le saluda,
Muy aten;amente:"“‘i:::>
‘ . ettty
Ing. Ramén Al urquerque’§Zhirez
Secretario Técnico de la’/Presidencia
RAR

MAG/frc
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