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PkCJE'C7 AUThCRIZATIOj 

,Nane of Project: On-Farm. w;aiver ;-anagement 

iun-ber of Project: 517-0.459 

,.,:bcr c' Loan: 517-7- 042 

1. Pursuant to £ectior. IC3 of 'the Fcreign Assistance Act
 
of 1 , as amendcC, I hereby authorize the On-Farm t.ater 
1management project ror tihe Dominici n ;el.ublic (the 
"Cooperating CountrJ") involving p.annerj obigatior: of not 
to exceec T 'lve Million 'United Stites ['ollor, 
($12,000,000) over a five year period fromr date of 
authorization, subject to the availability of fund-. in 
accordance with the A.I.D. OYB/allct-lent orocess, tc hJ; 
in financina foreign exchange and :ocal currency cjots for
 
the prciect.
 

2. '.ce oroiect ("Project") ccnsists of aF-istiro inr a 
,rocra;r tc be ir.rlecente] by the 1NLtional :ydraulic 
Aesources Institute to develop the institutionc! capacity 
within the Govcrnr,-nt of the Dominican bequblic ani assist 
it in ur, rta''rw aczior, r.ro 1'ranS to &evelop the 
in.~tatut~cia1 fra ,:crk needed to ,fiectivel' r.anace the 
couu:try'S water rc-;ources for irri.-ation. 

3. '1he Project Acreemrcr~t, which -y he negotiated and 
executrc by the off icer to w),or r'uch authority ji delegateC; 
in accordance with A.I.D. ec uantj.:, aro Delerati(ni of 
Authority, shall be subject to the fcllcwing essential 
terms and covenants an¢a major cord;tions, together with 
such other terms and conditions as A.I.L. ray deem 
appropria te. 

a. Interest Rate and Tc-r:rs of Fayment 

The Cooperating Country chall repay the Loan 
to 4.1.u. in U.S. Dollars within t%.,nty-flve (25h years 
from the date of first disbursement of the Loan, including 
a arace: periou of not to exceed tei, (10) years. The 
Cooperatinc CourJ ry shall pay to A.l.b. in U.S. Dollars 
interest from the date of first d6iburs ement of the Loan at 
the rate of i) two percent (2%) per annum curing the first
 



ten (10) years; ano (ii) three percent (3%) per annum
 
tiereaiter, or the outstandino disbursed Lalarice of the
 
Loan and on any uue and unpaid interest accrued thereon.
 

b. Source and Origin of Goods an6 Services
 

Goocs and services, except for ocean shippino, 
financec by A.I.L. under the Loan shall have their source 
an orizirn in the Cocoerating Country or countries included 
in A..D. Geocraphic Code 941, except as A.I.D. may 
othurqise agree in writing. Oce, .i ,in flnanced by 
A.I.E. under the Project shall, except as A.I.L'. 2y
 
otherwise agree in writinjy, be finance6 on!y on flaq 
vessels of the Cooperating Country or of countries included 
in A.I.D. Geographic Code 941. 

c. Co.hditions Precedent tc Initial Disbursement
 

Prior to the first disbursem-ent under the 
Loan, or to the issuance by A.I.D. of documentation 
pursuarnt tc whi-h disbursements will be made, the 
COOpcratinc Country, will, except as A.I.m. ,ay otherwise 
acree in writinn, furnish to ;..I.D. ir for. anL Fubstance 
satisfactory to A.i.D.: 

1) An er-inion of the lecal adviso tc the 
Cooperating Country that this aareement 
has been duly authorized and/or ratified 
by, . nd e;:ecuted on behalf of, the 
Coopkratinq Country, and that it 
constitutes a valid and legally bincting 
obligation of the Cooperating Country in 
accordance with all of its ter:ros; 

2) A statem,ent of the narwe of the persor who 
will r-present the Coo:.rutirc Country ai.d 
of any additional rej;resentativuE, 
together with a specimen signature of each 
person specified in nuch statenent; and 

3) Ine narie of tne Cooperatin' Country's 
project coordindtor i.'hc will b( able to 
contribute a6e.uate time n,. effcrt for 
the r-ucce-si ul iirplerientajticn cf the 
project. 



---------------------------------------------

-----------------------------------------------

-----------------------------------------------

d. Conditions Precedent to Disbursement for
 

'Equipment Frocureent
 

Prior to any dishursement, or the issuance of 
any co;xinitmerst docurents under the Project Agreement to 
finance the procurement of equirzment, the cooperating 
c.untry shal., except as A.I.D. may otherwine agree in 
-ritins,, urnish to A.I.D., in form and sub:;tance 
satisfactory to A.I.D.: 

1) 	A plan for commodity procurement, 
delivery an6 distribution; 

2) 	 Specifications ana required viddinq 
documentation for specific commodity 
procurements. 

e. 	Ccmditions Precedent to Initial Disbursement 

for 	Activities Other than lechnical Assi!stance
 

and 	 Equinpment 

Prior to any di Dursement, or the issuancc of 
any 	cc;-.mitment docurientE under the Project Agreement, to
 
finance Project activities other ti,an technical assistance 
anc ,'.ui.-ent, the rc.neratinc Country ,al, except as 
.. I.D. may otherwis,: anree in writing, furnish to A.I.z. in 
form and sutstance !atisfactory to A.1.C. evidence that 
adequate administrative arrangements have been made within 
the Cooperating Country to provid ! the necessary supporting 
staff, equipment and other resources to administer the 
Project.
 

f. 	Conditions Precedent to Disbursement for Field
 

ActivitiCs 

Prior .o any disbursement, or the issuance of 
any comrjiit-ront doci'.ents under the I-roject Agcreement to 
finance the f eld ac'tivities in any pilct Project area, the 
Cooperating Courttry Lha11 , except as A. I .L. may otherwise 

.ree in writing, fiirnisn to A.I.D., in form and substance 
:,atisfactory to A.I.L.:
 

1) 	A cet-jiled development and rana.ement plan 
for tne particular pilot Project area, 
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includin. evidLrjce of thie establishmient of 
a pilot Project level ofiice with adequate
 
authority and staffinc to ndminister the 
pilot Project;
 

2) 	Evidence that the Agricultural Eank has 
established an On-Farin Water ":anacement 
Credit Funid, has procrammed furnes 
sufficient to accomplish the goals of
 
fariTler participation established under the 
Project, and will ube anCd deposit all 
reflcw!: ccnerate6 under the Project for
 
Agricultural Bank credit progra~rs in 
support of water management activities 
under the Project.
 

g. 	 Covenants 

1) 	 ThE ccoperatinc Country shall cstablish an 
evalu3tio, prorrain as part of the Project. 
Lxcept as A.I.D. may otherwise agree in 
writing, the prourar. will include annual 
evaluations during the implementation of 
the 	Project and at least one more at the
 
Project-ccnclusion. the evalu;tiorn will 
include, but not be limited to: (i' 
evaluation of progress tc.war3 attainment 
of the ocjectives of the Project; (ii) 
identification and evaluation of problem 
areas or cc:istrnint- which may inhitit 
such attainment; (iii) asses-mcnt of how 
such information may be used to help 
overcome such problems; and (iv)
 
evaluation, to the decree feasible, of the 
overall development impact of the Project.
 

2) 	Except as A.I.5. may otherwise agree in 
writing, the Cooperating Country will 
prepare and submit to A.I.D. w*ithin 12 
months of the signing of this Agreement a 
time phased plan for evaluation. 

h. .aive r
 

:,otcrcycles financed by A.I.5. under the 
Project and having a value of approximately $10,000 may 
have their source and origin in countriec included in 
A.l.D. Geographic Code S9. Exclusion of procurer.ent from 
Free 1.orld countries cther tnan the Cor,:.,cratin Ccuntry and 
couritries include6 ir. Cod,? 941 wculd seriously imrcd
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. ,TR ODLLCJ 101-

A. Supiwary of Problem 

Over tlhe past 15 years, the (GODR has mountel 
several _effort to i ncrease food prouctCLion, includi nu 
fairly extonsive irrigation prcects. More irrigation 
project!- are under way. In the oovernment's three-year 
plan for pub] ic investment for I 9P] -19fP3 of 
RL$],255bf,0-7,00 I.adc:teo3 for public institution-, 
RD$252,P55,) (2.604) is prograintred for the Natjonal 

,Hvdraulic :- ]nstititeI.,re (I NF. PHI ) . I. ,c( i t i nria I fu n 
for irri ,: tio:, a cc . ir;oetced t.hro .- et h " ovcrr.mcent 
inE-titution r . bc;pite this heavy invev.tmPnt, however, 
productiorn on irriyats-d lands is only about one-half the 
yielrd. noraially acjiey'd ndler !:imiiar soil and climate 

conditions in h countrio,;. Further, becausecr her of 
improper ,'ater i,;,nauepient, the salt conjtent i i ncrv a in, 

in many area- an(. valuable lands are beine ie.!t to 
production hecause of salinization. 

'jY, cri ticil [)rohlem in thr Lutal i riti or, 
sy:.terr arpcar: to be water ,imran nient, in particular, it

i t r ilutic, t hrouoh the syr'tern and it, use on the farm. 
vhilr, the CL, amn( other donors are financino major 

irriLgtJin prccrt!;, including dci and supportinn 
infrstructure, actual iater usaoe suffers from neglect and 

.i reff i cieci e. ..i thout a1 in.t it uttional :rechani m and 
frarric,.cr]: to (4 frcti "ely deal with the prchlrm of manaaina 
WatcI rctCurc,,:- frc the w-it(iL hed to tie farr-., the 

benefitf. anticiated from these najor irfra. tructur
investment fi II never be realized. 

Ther . i a noed to develop a strat,,.y -ircd 
iechanirm for resolvirng problenm- of priority usC of water 
anu conpdti lie .sequertial use of the water re:ources. 

E. Recorjmerdnat ion 

,!h(. r.ject., corni t t ee recommendc the approval of 

tlh p cr:orer. i:.', I " . r,i Ilion proje..ct (Al ' $12 tri Ilion; GoDl( 

$7 .1i i I I cam) t c ii: : I t hw O()DR in d velro ,inr, tel 

i n t it ul I or i rr,II( i% n,,d,- i to fffec'ti NveIy deaI with 1 e 
problem oL nim,acji n i rriqation water . Thc lo;a, project 
will l-o i,;ip]ernted over a period of fiv. ycorr. Ile loarn 
wJ 1] he r,,paid ovr twenty-five year!:, inc] udtinc a t.e'n ya r 
grace period, %i:thirt(,rest. nt. 2 percent during the r, racr. 
pericd ant 3 pocrnt. th.reafter. 
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C. bor rower ano Iin.l rii(nti nn i'C lci OFF 

Ihe borrow er will he th- Covernment of the 
Dominican vepublic (GODR). The ational Hydraulic 
Resourcc.: Institute (IrDRHI) will he the implerenting 
agency for the GCDN with ccoperation from others Dominican 
oraanizatior. involved in irrioation water manaoement. 

1. :-,ummna'ry IProjrct r,(:.cri ptjcnn 

'h(.. pro lct ir-l u6e a Cm-;r u Iy o v,; in(d Fet of 
lboth inwttitutlori-buil6 nq activi t i.-:, irimari ly t.chni ca] 
ai istar c(. and ni at natioral fieldtrai iq the and lcvc.I, 
and on-farpi nonaar-ment activiti oc i r.vo I\,ing water user 
grouts TheIroject will al ,o develeC r'ind test the 
proceJure-. an(i methodo] oci.:r, nece. -i;rv to carry out a 
nat ,ionwi'Iuwatr re.vource irm nacorrer t prokiranl. The n-a i-*.r 
fccus of thr p:roj,-ct will he the e.ta.li hnent of two 
centwr4 [cr ..ater m,-i.: daen,ent (one nc-ar F'an*aco and the 
cther r. ,zua). hroucl) these certr-rF the project will: 
carry out a !.,rie., of technical field 5.t ,'iies; derrint rate 
'electeo w3ter aiari;ujemert rpracti ce5;; 6e1velcr w.ater user 
associ(ati(;' ; anil train those involved in water eliv-rv, 
r;arha aejient, a mli extpnsion. In ao(dition, the project will 
establish a credit ,rograw for financi ro landt levelling, 
crop production, and marketina. 

II . elCKG;kIc: 1, 

A. IriiniLion .%it .r .'anaciew, nt: jh, lrole.mn 

The rDoiinican i.,-richly enicwe %hi thici'uh]ic 
water re!iourcus , r rticularly tho-;e riv,.r y5t e m!, 
origiratinc the Cord ill era Central. 'i ,h tgree inrortant 
river ba !:in! , Yao ue del '\orte, YunIA, :tr.; YZ!OCIt dO] Sur 
cover about 35t of tie count ry,. Thi ' r ,newabli, n.3tural 
r ,;ource i f; o lv o estly o(v,1oi,,. to prrt'ide 151 of the 
nation's power and to irrinat, ]e! : than 260,00( ha (4 of 
the country). Gov(or nnent j'rcjcc't. : are (xectoN3 to 
sul.:ftantially incr,:a,r t.'e!:,- value.:. (luring the 1980's. 
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SUMMARY 
TABLE 1 

COST ESTIMATE AND FINANCIAL 
( 00) 

(t equiv. = RDb) 

PLAN 

A.I.D. 
Do llars Pesos 

Total 
AID 

GODR 
Pesos 

Technical Assistance 

Administration 

4,010 

100 

-

1,287 

4,010 

1,387 

1,130 

138 

Training 

Vehicles 

1,251 

692 

30 

-

1,281 

692 

898 

-

Equipment 1,881 823 2,704 312 

Construction - 396 396 -

Credit - - - 3,000 

Total 7,934 2,536 10,470 5,478 

Inflation 

Conti ngenc y 

797 

733 

1,084 

501 

GRAND TOTAL 12,000 7,063 



As pointed out in the Country J,nvircninental 
Profile (Hartslhorr,, et al. 1981), poc.r irrigaticn plar;ning 
and practices, including over-irrigat;on, incomplete canal 
systums, lack of integrated irrigation zirii2 drainage 
systems, water-logged soils and salinization, have 
seriously contributed to a poor use of the country's water 
resources. I<umerou. " examp) es exi t: hi a salinity is a 
problem west oL La E.speranza in the Yaque del Norte River 
rasin; in Villa Vasquez farmers dam drainane canals to 
divert saline water to their fields, accentuating their 
soil zainity problem.;; lace of maintenance allows the 
canals to fill with sediments andi wee,]., reducino 
irriqaLiorb potential and in nomre c;,r(.r rreciuding the 

ohiility of arowino two crops pe~r y.ar; lack of proper 
drainane cau.erS soil salinization and/or floodiri. 

!,r, unfortunate situation ha- dieveloped in the Azua 
Valley: a RD$33 million i:ivestrtent to irrigate 25,001O ha 
and benefit lC,000 faiilies, which wa. intended to 
transform the valley into a garden, inc-tead caused 
extensivc damage by raisino the water ta]'le by eight meters 
in te lo-. lying areas. Large areas of the project are now
 
inundated with water destrcyino their proauctive capacity. 
Due to indinenous soil conditionF, impermeable layors 
located below the groulrin surfaces form an artesian basin, 
which iL fed by water enterino at higher elevation-. 
Artesian pressurec continue to build indicati.C lack of 

proper manaclerent in th~e upper reaches of the area. The 
lack of an unuer-tanding of proper management for water 
control ha.£ larcely Leen assumed to he resnponsible fo-r the 
area's d t-rioration. Fariners have not related caI: (.to 
eflect. A .(t of ifiethouds has not been available to the 
farmcr! that wou]r enable them to esta|l ish pract, ccr to 
optimize -prouuction at the farms. 

Improper water management practices caused by a
 
lack of kncwledoe ahout losses in the delivery sy,-tem 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 adr-quate 
credit to the producer, and the problems inherent in 
carrying out and enforcing governrient policies. 

E. Some Cau!,-,. of the Problem
 

Th(.re ari, at least s;ixteen agencies of government 
Involved in some way with water manicjement and use. Lack 
of cl,:arIy d.eCflnu p[olici e';, proct,,.or,-.; anr'd 
r.' iLi lit i) t s Iac: rf prqr m, inh,0,1 rII:u in v nc1-(IlIIat c 

'
ifaIh agi ng9 wa t r ''he,' ar ' unc.*#,rt., i rt i,:. ais to w1hi, i, 
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responsible for ditch maintenance for aorarian reforn, la rds 
and the needed work is not accomplished. There is 
ambiguity in water-use priorities power generation and 
agricultural use. A clear-cut line of authority has not 
been established to develop the priorities of water usc for 
the common good. 

There is a problem of financing, operation, and
 
maintena.ce of the irrigation districts. Thfe cost of
 
operation ancj inainterance of irrigation system. in 19.0
 
approximated RDS2G/ha and rose to RD$44/ha in 1981. 1,ater
 
user fees collected in 1981 amounted to only 6? of
 
operation and maintenance costs. The collection of water
 
user fees or char i-!: varied from 20-70%.
 

C. GODR Response to the Problem 

Ulo help ;olye the overall problem, rclated to 
irriaation syst.tmr, th- GOLR established Ji.L).SI in J965 as 
an autonomous inrititutlon with broa(d powerF, ano 
re-ponsibilities in water resources development an6 
manacement. It is responsible (1) for the operation and 
maintenancc of publicly owned irrigation sy;temrn, (2) for 
Aefinina and evaluating water proposals and (3) for 
constructing irrigation systems. In terms of overall 
ranagement of the water re!sources, INDRHI ano the Dominican 
ectric Corporation (CDE) are the two most important and 

interconnected. INDRHI has statutory authority to manage 
water from the watershed to the point of delivery on the 
farm; CDE operates the datn; that generate r.ic-ctric power. 
IND8IWI, therefore, i concc'rneo with redi rrt ation rates of 
storao(- r's-rvoirv , s iltint of canals, irrigatio; 
effiencies, wate-r quA ity problems such as higq' salinity 
levels, and ad hoc state corporaticns that use water. 

The cowinitment of the GODR to improve the 
agricultural sector is illustrated by the steadily 
increasing allotment of f';rds to public sector 
institutions, such as [NDRHI. In the last 10 years the 
Government has invested rPD$493 million in the construction 
of dams and canals. This figure could easily pass the 
RD$1.0 billion mark in the next 10 yearg, if pres.?nt 
construction plan, are r:alized. 

Denpite ho,- iln,(-e tr,ent, , t he count ry iS ;, not 
im:port-r of food, an u production has not kept pace with 
population, which will double in the noxt 26 years. In 
relation to gross national product, aflricultur 's sharc 
declined from the 1960-62 period. Aqricultural productionitcelf incruaso fro.ri 1961-67 at approximately nne percent 
per year, then frcm ]((.fl-73 rose to nearly 71 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

3b,000 tons of rice 75,000 tons of corn and 125,000 tons of
 
wheat valued at over RK4580 million. In 1960, these amounts
 
increased substantially to nearly RDnl20 million (Central

Pank, 19HI). At the same time, the output froi irrigation
is far below potential anu could be doubled. 

Tnere iL. little hope for -ic nilicant improvement
in irrigated agriculture proc:uctioii, howe!ver, until 
well-conceive comprehensive programs backed by firm 
government res:olve and support are implemented at all 
levels of tie supply, distribution and u.,e system. Even 
though there is an increasinc awareness within the GODR 
agerici . of the ;uverity and magnitudle of the problems of 
water mar.aumerient, the programs and activities that are 
riec,-:.'sary to iitigate or eliminate najor constraints have 
rot ,,,: , 1(d
 

Tne realization that infrastructure alone iF not a 
guarantee of success in irrigated agriculture has been 
accepted by the key agriculture sector institutions, 
especialy SEA. All of the these institutions have begun to
 
develop actions designed specifically for farmers using
irrigation. However, they still lack adequate technical 
and financial resources to reduce the gap between the real 
and potential contribution of irritated agriculture. 

U. Other Donor Activitios
 

Most other donor assistance directed at water
 
resources manaocmnent are connected to maij- investment
 
progras-; for water development. At the end of 1981, the
 
investment program including loans from foreign sources,

totalled US$233 million for the four largest projects.
 

The Inter-American Development Bank (IDB) has
 
supporteu various activities related to water management.
Since 1974, approximately 30 irrigation district 
administrators have been trained in N'jexico and the 
Dominican Republic. An operational study of the Yaque del 
Sur River basin, including some irriration project design
when found necessary, wil be clone with 1i L financing for 
up to 75 poicent of the total co t (MS;2.9 million). 
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The Yaque del Norte Irrigation Project (PRYN), 
near Santiago, planned for a total cost of US$91 million,
 
will have loans to cover 23 percent of this cost in two 
contracts, one with IDE and a second one with the orld
 
Bank. European Economic Community is also supporting land
 
and rural development on part of the Bajos Yaque del Norte 
Irrigation Project, in Monte C isti Province, which is
 
being extendeJ to include 20,000 ha of new lands and lands 
now irrinated by pumping from the river. 

The Nizao Irrigation Project, planned inain]y to 
rehabilitate the irrigation qv.;tem and to iricrca:;e the 
irrigated area to ;1pr-roxiinate]y 16,000 ha, is under 
con.Struction. This. project is .,upported by a lo an from thr. 
Vorld Bank to cover 53% of the total cost (of Uf:N51 
million). 

Under a special agreement since 1979, IICA and
 
I\I)lNiI perform variour activities directed towards 
institutional strentithening. The activities are jointly
identified, proorammed and financed for every calendar 
year. S-; far the various activities reporterd include 
strengthenino the information system, the organizational 
structure and netho~iologies, the legislation and policy 
rrope -a] , the irri:i-ation di.strictF' orca jizatioi and the
irmethod of p)rocuedure. 

PAO, thirough a UNDP-financed project of US$200,000 
(with $255,000 GCOLDt contribution) will use the ,;SIRL 
(.:stuoio fpara el ',Iejoramiento de Sitemas de Riegio 
Existente") methodology to prepare a comprehensive 
inventory of rehabilitation needs of infra,-tructure 
(canals, water control devices, etc.) of old irrigation 
syLens. Eventually this will lead to additional 
rehabilitation pro3ects. The project began in September 
19b2, and includes technical assistance for two years. 

In sum, the other donor projects focus on the 
cui.struction of the major infrastructure needed for water 
resource delivery. There is no other donor institutions
 
providing assistance in the overall planning and management
 
of these water re-ources. The A]D program proposes to make 
this assistance available and to provide for the effective 
use and protection of these major inve.stments. 

E. The US. rI: .;t rate y 

The USAID Agricultural Strateqy addre,;ses the 
management of a sy,;tem. As stated in the Ilission's 
Agriculturu. Sector Strategy Paper (reviewed in AID/W in 
July 19d]), th,' key oljective of USAID's strateqy ir to 



increase agriculture production on lannd worked by small 
farmers. In structuring its strategiy, USA]E saw the sinal]
farmer and natural regource degradation as critical 
elements to the resolution of a nu;uber of the country's 
greatest social and economic problems. 

within this functional approach, the Mission
 
considers that improved soil and water management by small
 
farmers is the moFt important agricultural runction to he
 
addressed by USAID because it is crucial to two key
 
objectives: interisification of production and slowinc" the 
degradation of the natural resource base. It is also that 
aspect of the agriculture strateay which contributes most 
importantly to the energy situation as: soil ann water 
management are essential to protection of hydro-electric
 
investment, by far the most important factor in the GODR's 
energy strategy.
 

The USAID Agriculture Strateqy, therefore,
 
includes a major soil and water maragement proorain for 
which major loan projects are planned tlhrougLh 1985. The 
first loan, Natural Resource .-Ianaoom:,ent (>.Aa.A) , is 
designed to begin a rational program (primarily in the 
hillside or upr[er watershed areas) for the protection and 
exploitation of the potential of the soil nase frcr which 
all farrmiers, small and large, derive their livelihood. 
Tnis prograir, initiated in August 19['l -will build the 
institutional structures to deal with the hillside 
problems, develop necessary technology, initiate resource 
conservation programns on the groudrMc, and expand the 
awareness of the need for rational r:,.ources manaceoment and 
utilization 1y ;o;rinicaris at all levels of society. A 
logical next step is to begin a program for [,ore national 
planning and use of the water resources used for 
irrigation, whose source is the same upper waterEheds. 

F. Relationship of the Project to All) Policy 

The On-Farrii ater Management project is consi stent 
with the Agency's Food and Agricultural Development Policy 
and the Reglional Development Strateny. The projoct will 
focus or, tihe, four elements of AID's F-ond and Agricultural 
bevelopment Policy. 

1. Improvec3. Country Policy: 

T'hc project will providf6 technical 

assistance and training to improve the 
country's policies wh ikh reli, te to 
irrigation water use inc] planining. 



---------------------

---------------------------------------

-----------------------

-------- ---------------------------

2. D: vclopmcnt of Human Resources and 

Institutional Capacity:
 

The project will 
develop the institutional
 
capacity of 
INDRH] to plan the distribution
 
of the n~ition's 
scarce water resources. At
the same time, the institutional capacity of
 
the Underbecretariat for Research and
Extension will be strengthened to develop

and adapt better water management tech
niques at the small producer's level.
 
These objectives will be accomplished by

provi ding technical assistance and trainincg for idtional scienti !ts ani managers/
pla nners. 

3. Expardinq the Role of Developing Country
 

and U.S. Private Sectors: 

The prcject will identify appropriate

institutions either private or public

through which funds can be channeled to
small andi medium sized producers to enable 
them to adopt more efficient water manage
ment techniques. The efficiency and time
liness of water deliveries by INDIOIN will 
also be increased through an intensive 
program of training and technical 
a Si sita ce.
 

4. Providinc Food Aid and 
Food Security:
 

This element, while not of 
the same
 
magnitudIe as the previous three, is 
nonethele:;s an important aspect of 
the
 
proposed project. 
 The GO)R ha!; already

indicated a willinrgness to prograrn PL-480
 
'itle I proceeds for activities!; in direct
 
support of 
the project. These activities
 
are support to research on irrigaterl crops,

production of 
basic seed supplies and
ansi ' t,inco, to a prograin of and 've]1ing 
an.' sna]1 canal repai r or" r(thiahi litation. 

T'e An.'n ,' c xjperi ence wi th on-fn rn,m ari,,igrmertactivities in some La tin American countri,- (Ucua1dor and -lSalvador) indicate hioly favorable rvturn,, toparticir.ating fa ruter!;. In andition, the. propo,;ed1 projuct
activitioen address 
diroctly the consideration!. fct'
irrigation projects id,,ntified in the Agqrcy'r Prog ram 



0O* UVLLUPivl~ii: 16LS FOR A C('MPALl1LNbIft liVbLUkTlO% 

USAID/Dx hlt. cI.pr~c'Cc.J havilyl on tLhe Sciotnce nnii
lec-'inn~oy btwroau.i Iater -j'woi~e'no:nt Syrithu.-.1 11 p~roject 
for &ita''.ir. c1eveloin~rc.tr 4c wnrlicwidnk
0-,prnjecrt.

ex~p'ritio-(-,I~ th. L-whclir vpf'idCci b? F&,1 ha, htc'n 
iIValuislavs avl" Igla. i,1ccristwrAtAsc6 inany of thr-1 o~1etec 

A. PrC'.JttcL Cc~l'* ar'i llutpc~uv, 

Thip I. r-41 (-f t 1.t; pre,ilrt. Is%te, i lrr.~tn ttl. i,i.,rn,,
anti rtiiiutru ot IIvl% v: Dvicn ican feir~ilvrc .,iiicrtLari sj

tIe1~ ~ ~ r or &UL'g al iL trG c11113o ,11aAr.t-~i'.it*.~ 

ru - jurcet Oise) i I'l I t I rca I c'ndi ti nr~s flfccl to cy f c
i,i oo b* prochiict 1 .01ty InA icrigatsl mvriculttire. ']Il
;*rJr rurpcv it to ht.r~nothcr GOI)R chp-nk~ilitlV Lo: (1)
r')ar- erff~ctivoll. tUc' (,tl (rwet, o itt watf-c r'upcurcP40 for 

nLPr'cLitJv2y an6 0eficitlit1y, (3) sursport incrsis&eaI, 

ntil/or coirrect Ll~r' clrntr'LrbtItion of mr.dI r'rnnrceL. 
j-iegiA.Ir)y umoorc irritjulloti. 

B. Prcjlsct lictivitic,&
 

Viv actitier rrgIlired for Iineiocinij uuitior this 
pro.Iect wm#rc --,lccLvJ i fe~r it cooreful qt:Auriiatiors of the 
WA~qC rve-mucv. peimitimt~,i )lto~swwo? OIc; too-milabIIities of 
010 axistllue SOW4% 1,z.ILi ta.Irnu. much 01, 1,11t exaD11fitioni(f 

~~ai daa~uvc 1at't MIfi urantho hip contract anc6 mitriou 
purvoamel1 In 

th
ad Licti, the Country knvirnime@ntaI Protile 

LLami forcoviocid a suliwLAnti vp I4LUdy Of the; wator resource
prckl1cr.. A:; A coticlurion, Mooe aieuunption It~mmde that the 
cauorm of uiil. ienlinity, wator lop9gCI Ploll arhd low cror
jpr ducLiw., )-h- rt,'ulto4' fise. improlictr grwaen eo1nmt ttroutehout 
Lbh irrigaLron m$ybtem, 

hav.od upo:, thia PMet ocat*resyuif, It 1,tcmm clar 
that a mixturv, of botl. InUtt'tior-Luile-Inq activitieio 
rrienaxily teclanicAl ar#datmc.o ar.l tin~lin;# At tnli' Aala 
sru. fiole. lci.%,v, atid na.-fnrme wai~r irnaiHQQUI-nL actliiif,#
involtln iattr uvor V~uupu woUld IM rctjuirQw.
hiuarmrorel IL. IIMule bo ^eeetimv nl to clowsc') nine tott On 
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procecdurea an1,id r11.l.-1iie riceary to. carry out a 
nhtionwidc* water reitource ITabflgoshbiL prct.-Ci~vi in the context ...
0,fililip- roject.--------

The uwjor ftcciei of the projact will be to carry 
Cut activities throUgh Lho two Celnters for WaLer 

1*C(:tJ, ~rs; f cr& r M.ii o &q fnLt 
(41 L $2, 0tiol 0'1 17Q0im $1p,3 1 (.c; 

Tid-t C4itrp; will Q(vghivtI t Ior, fail I .ioi' 

- I PCIsfI CA1 tIeIaId Ftud i f- and ba 3cel irie 
data collectioni 

- Dpmont.Lration prtmar~l8 for land levelling 
Allej 1PrrA'h.C wo Ler Maw sen~~utl 

- 'lralie proqrain Lmr tiloir. Iivc-luedc irt 

oxtomeiiore protronr, 
- Tht (orimtaic'ia of watec uver Iio . 

Tfht projcts propos.~t that., two Cour for 
water Nsnagvipont Les eutahlithqi). On* will he It. tlt- PAY, 
rrojoat fla Santingr.# r*.:pr#0@ntlImj the sic'rthslh cocticui of 
tht. ccmitry; tWe oth'r will b* is' thiI Y~iU, i-ttjuct, ise,.i 
A7%lu in' theo uuthwvprt pftrt. of the eouistrcy t-~101M#, ArsCrwX 

S). 2?*t Ctotv will mcuait. ot a rilot pm $ct. arta tn Lte 
scotco ,n wttll at. LI- Lacilltlto4 oi roeerlt st'aLic-ti, 
teachineg 4aur 00momtcheLiall faciliicP fta4 riL016 that CAfi 
Le simoO to accomplis;h LIo, purpowrt" of, '00, prce eto 7%t 
CorsLerk will cooelinste itt activitigs, wLit all th* Ab or 
agencici of govorsiuiort, w~rdirig Irn the Irrigation ditict. 
Vhe Officer andi fiscilitiel Ltnt may W* U&06 to hour# &-taff 
%Illreprosont only one .segmeet of tile o%".rall lociui of t"t 

To atnure' thrAt tiso sifCC irriCatkon tys4t#-m 
artivitim, earriod out bay tilt, ritaicct s6 limpt within 
uuASIM99WbO lilditt., OW, tvc pilot irrigatioen i'ywL.ow W11 tv 

* rmotricLIt te, ono *uL.-3l.M':l Irn each area. it fell)
inicludep Ot laot £er~u~r cii ti* .%uIj-latorA) awn, iorocoo backs 
u the Uttral to the juoirat of uAvC'raion Ln~ tho m~in catial, 

t onto te roint of dvo rbion f romi thu river or f romi a 
rtocage t'cncrvir. 

10 X*.'lct U. s ~k-ln11MCAl * A t.'iio 
met. diageaotiI £c tiurvy will be owde hy tho prie J~'t istAf ciC 
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,.4*vt:rcil ]aiteraIli in tfhi cii!Lrict. Thic i rd tia~l survey will. 
f i j I iciht vtny untivim I c-micti t ic, Iq, nn pro)I (-in , aF wo1 I a 
yo c'vi ue trni ni tic) arict lF:iirrii ng expk-rirauru fo~r the project
iLatL. (For onc'J.grourid and tic-tails ona thc- pilot project 
~tr- e refer tW Anns - B.) 

I o pron'idt Ithc di roc.tIon, I (moih Pa 

(41acor gjovenamwnt. aq?-nciex; irnvol vei with irri4atinn 

cr..c rtiiiat i on mic) 
o.:rpnization ari,( 

mnagceinnt for 
utructurfe will 

the, Ccriters , 
be us.eu: 

tht? .fcllowill*J 

AO.cizcy , 
(ACCC ) 

Corinuni Ly , Coord rInatI ng Com ritttee 

Thic coswnittee will Utc compv.Uc6 of the 
6istri cts 

ire the areap And represcertation from the commni ty of 
£oz:iners in the pilot arta, Its function will ba to rce.view 
armi mahe rocowieedutionb, to the Dirt-ctoria of thc' Cettrf. 
for 6rtert? nag.ment (bt. Anmltx 1). they will not mcntrol 
tlc fimrd,,, nol havv tht power to hi re arie ri rcs 
Ccnteirr 'parztiu:.l0 The.y will pro~vide~ diz.~ct ii rikncie,, 
Lotwuot; thoir jrnup~r arts the Cenate.r. 

i..vct Ces0itvt. wI 1) he 1;vhinir-v 1y a GI 
1,1c ctrr M,1 LiW eect-C I. W11 tc n..IfA h~tt-'# 1y a 1eorq-term
v-.vntorpvirt alvi-or fuisdod~ bi AID. 1/J:1*i thim project will 

alO19-te'zm r-aron i,.1sinir coliul'tarit toi air~t in 
t-i. olooratiore or thty d~eamiontration traii~i,, r camr'Cs-x.4

Chr 4ai -.taff will Loa avtIgrrU to thto Ccintc;. rrrtrn 

1he e~ntt-r&,Digc'caor,-, with tl- a;riztuncw 
'~the loiitr colirulitaant~, will dovelop an atinual plAn 

or wior), coutlritiIV the Contort, aCt Lvli e. ThiM will, as9 
Iicicated abovc, be reviewed by the ACCC prior to 
it-.oanhim TJiCI. plano will Inaicat^ how the~ Center.? 
%,illiaxiriz the interacticriu and coor#idnation of the 
,;qoiecici anC. p~rivate soctor availabla In the pilot. areas. 
Vvt' Certar--crth, for cxampla, will include C&EA (the
i'ir..*arch, Atntion)f Iuebtikuto Superior do Agricultura M1A),
lAA,, 1N'daIl, S1LAI as woll aiw private indcustry. 

Tho Centtiro tDiroc-toori and) thair staff',
wi th thfr Maitimtaticif (Jf 1ii#A l'ng-t'.rn advvor-, will lit 
rriopor,.iiblg' for all £i*10 .ectivitiot nf tilo project anti 
will givet kpuCial attention Loi the culqvctioi,, tintilyzire 
ano ti U111nioe of boich) simr ~ data. Vihey %silldeveclop an 
eval~uatio~n vutuni to irovicia prok-roqLo rtl'1'rt.. and 
#31vnluh.1uni over th' M~et of thi' projot. (I4'ofs.-t to Lho 

http:l'ng-t'.rn
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i Li 0 1. Anis x C.t~ei i it ,rL i' lr,r -c L,, Ii , /I 

AID project funds will be u.,:.eu to 
*establish the two Ceiiter:. The AID funds will finance the
 
long-tern; consultants for three person-years, and 120
 
per-on-umonths of TDY technical assistance over the 5 year
 
life of the project. AID fundE' will also finance office
 
equipinent and supplieF an a portion of the operatlny

f urds. Vehlicles for tra~l.-cztatict, and field ztuuies, 
Lpocific buildinr., and wacchire -iheu , the tochnical 
e:uipmn.zi ruclui r*.- for fieil studie.., laboratory e'uipiiient 
aed supplies for the coopE,rntinc. rs(a'arch connLPr,,, 'arm 
w:iichinevr' and equipsmert fot the trainijn9 and 6eficnstration 

&arins,will al.*jo be fInaiic,-:6 ly AID. 

GODH funds will le used to offset 
r.crsonnel salaries, land cof.ts, officeu in tho PRY, area, 
ar6 other facilitin.euseO by the project. It will al:!o 

't,wnL r, gradual incrtad-i.: coot of jprcject operatioiF-
Etart i n in th. 4th year oL tie .rject. 

2. 'Iecliiicaul Fl ]6 t~ucdi*; 

(AlD r,6L,UU(O; GODh $427,7utL) 

&3-tich,rark 6ata collection will begin at the 
works for th. irrigation delivery i:y.en, and on each pilot 
lateral an6 the farne and earm familelow it . The 
purpo&e of. th data is tc provide th, baisir for 
imiplmontin.i, the j.roject activtiev1 ant*, for carrying out 
Lk.( evalu'tion ovu th e lfe of the [<reject. Attention 
,itwt be .iPen to the data- gath(vrinn prcoceva to prepare 
quOstiotitiai r, an. cLheL InstrumtsL to arsure reliable 
inform Durii ,; nintial contacts the farmers on1 a tito. with 
Lhe pilot lateral, the purpoe of the study inust be 
oxplain ano cooperation obtained. A formalrt; their 
agreemeht ioined between the farmer and the Centerc will 
outline the itork to be done on the farmers' field and what 
he will be expected to do. The doinonstratin work in the 
pilot project, s-uch ab lane leveul.ng, water measurement 
nnC, control done on thr fnru1 orL' fieldrs will be charged to 
t:,, 6.r,'mr, but, the- farmcr will ro(:a- vv credit for the tirrie 

with'upntCoitcsr' portnonnvl provildi nq information and 
urcrtlt bo nde'. the 

aor a corttiinuuc mcrI torinrj, n( w tor intitjcnien,'rt progresu. 
Followitnj the anlysiC of data, a 6,ecl,-on will he nmnde on 
th.cdeLailt uf impl,,,ntilti tlhc water iMnnacicront acti-iticS 
for eaci fatnrmr nrt, for th pilot t.yvtow. 

•, rini tti nq m .o b.. ()I, £artner! q land, 

a . Irriqation rPtinari',tL.rs 
*(ill S660,000; GibR $237,900) 

http:nari',tL.rs
http:leveul.ng
http:e:uipmn.zi


"...i 1rL:r of irri ~lv , parai.,ter i will be, 
i ri en,:i vely '.'tudiec6to improve on-farm wattr manTargcmen t 
Ihrie iuclu e: irrigation efficienci e; evapotrans piratoI 
and 	 replacemcnt wator needs; drainage coefficient; water 
quality; and pre-projecL irrigation methods. The 
information qained thi'ough this exerci Pe will be used in 
the 	 inanagoenent of the irric;atio water delivcry systein,
especially at the farm level, and for trairtInn of personnel
for systems ianlaeqeent for c>xLenson Inlln thc farwers. 
Anrn,:: D conLain:s a dc-t.ai le dirtcu-,sion of oijcl, of tho 
,c.~ca urmnerit', indicastj jc Lheir relovanc' to imiproved water 

AiD funds will finance 4 pcr ,oi-monthsof 
TDY technical asristance Ouring the life' of the projectL; 2 
scholarship for degree training; 7 scholar.Lhlirs for U.S. 
b-seu short courses; technical equipment, --uch a! neutron 
Irietere, accc:s tuI;c,:?,--urvc' oqui.minit, watc:r flowr'Lcoru(-.r-. ,'&L' r.21n:;ui I 11 c:'|cos , ;oa.t mcl ga t-o.,, r.t,.. A 
6,rtaild o<Jt'i; ,;,t list iE ptovided inA Anne. D unIuer 
irrigation P'ar#'tters. 'Ir.&n:portation, C fice quipment
ar;6 e ther f nciliti~ew, a. i[,ecifieu for each Ce.nter (see
,Anne% H). CDA ftnd will provide staff support and office 
spa ce.
 

b. 	 Dc-livery System 
(AID $1,435,000; GO-it $109,40j) 

The delivery system alroady ir place and
 
the mariagulem,t or It are asoumed to contrittito
 
" gnif Ica nt] y Lo poor crop prociuctior. LnalJ ci tJi]i n(.;

in watcr doiv'ry tu t.hLk)farmer , inbufr'icknt C!rnnl
 
capacity, to tivnia nihelt irrigation, rplJno of excess
 
wat.er at nighL onto project lands cauilng inundation, water 
loyging, high water table:t and increredl ualinity, are, some 
or- the deliv,.ry problp'enr. Thenee are enentiallt, planning,
dceiigr, iniplementeition and oplrational probhms which at 
prebent aro out of the purview of the farmer. The farmer 
ir the victin of any,6eficienciet caused by the delivery 
s.sLem anu it,. management. 

The management of the delivery ,yetern that 
ptovidew w.ater from the heaaworlir or main dive'r.ion to the 
lint fariner on the rilot eybtei' will be rcvirde.Ci under this 
activity. Vie revie% will begin in~ 01 pilot area and will 
iticluue but not rececrily be reiLriteo to the lteiL 
ningleu out for pr'eial cont,:iciation bolow. Tho tne,' of 
tlie L)roi(Ct tOll'e will bt. to intugrath' Chl,',datA collected
 
into a 	 lar I l1ot y'i9,ti:i, 'lhi e 1nraartnont, for irnc'h 	 r', 
WI I I l of (i IIIMjI, tLeJ j 11 ( i it, ( i ,)d t1f1 1'11 (11, 
I '*f I ,},. ci I LItIitv., Loo L Lr L L ('irn L,:ii f, Ii I t! I t 
..oulat yo. IJLU . I':OeeegtI 0W will lie I (.(t )hr1 to 

Best Available Document 

http:rcvirde.Ci


inafluence the.. pci icy an6 procc-.ut'rE$-- innnl Lo *iaiprovo' watorr 
i,,alagef. ent at tht nartioneal level an&! tO hlugge,t 

or factor.iristitutiotial chatinge.where ueceIary, A numl:,er 
gill, be studieu in this context: canal eI:ficiencicL,
 

systen capacity;
particularly transmission and delivery; 

available surace andl sub-surface water anupply; diversionv;
 

canalz; control structures; and water mvaouremenet. 

The project will alsu stildy altcrrative 

watc L u,er fee t--Lt an6 AccorCAingly,rcLure. approachr' r. 
within ilt- jpWrojvcL pdlot arpal. iturL Vill , C l ree.Jod Iavet 

i..pon voluiu ot i ;r u-, not anroa irriy,.tct:, buri ra the 
third year of the projuct L, the *t-anao;.,tiont Ceitert, with Lh,, 

will uvinluatoa.;ais;tance of tlo' project Luisd.,o CcoIiul tartii, 

the water uuor fee structure ane, iiaiie recoihmenations for
 

Thir, rport will be the subject ofapplication nationwide. 
a zpecial joint GODR/AID evaluation. 

The project will study rourcos ot exctE 
water so thoy car, bo iriterceptod and lanir brouvoit. back' to 

ide'iti ryfull prodUcLior. lihe project will al]o c-review ani 
the priorities of irrigation water in ro-lation t, other 
wAter uvei., sucl, av' electric power gonlertinn. It will 
review the tirocers uveu to rebolve cojiflic't during times of 

urotught or whoen supply is not rufficicnt ti, meet dmia~tds . 

11he coirr,,unicaticn eyrtceM between decision-aO kerL and users 

will be reviewed to astiure that irrigation water userv are 
better informud of uecisione that affect thaei.. L 'er. though 

ror water liar just been accepted bya new pricing, policy 
the GODH, It prcvJiic-iah will be reviewou with feed bach 
fzcml water utert.. 

The AlIl furcls will proviue for 20 
Party to olerseeperson-morithe of the tine of the Chief of 

anu direct the review of the operation and maintenance of 
the dilivery syst-m . It will provide 7 person-months of 

IDY technical assistance; 2 scholarships for degree
 
trainingi anei 3 perhori-months of short coure training. It 
will provide tochtiicol equir-,nment for eatruring water, for 

ca1ikLrAtinj gat eR, eutjipment, t,, clean ana mn'intain delivery 
canaliA, gates anci conLrol structurem and water stags., 
rtucoruor6 ant) 'gauges, arei equipm;fnt £ot i.pecial rtudier 

be Leourid Ir,/ iaoK huw'Hcrilmd aboveo. Detailed listv will 

ur uotv Dclivor)y Syvtt'li,
 



c. iater Usc'r ASsociltioi Devclopment 
(AID $953,OO0; GODR $60,400) 

A v-r, important activ'ity or this project 
will bv tLlit. dt.vt-dopm nt or worlirij iticdLIt: Cor water Users' 
;4i6:ci a tiota , tht, moni torinq.j Fad oval tmrit ior, of thacsce model s 
winti th.. -pllot projcct nare., aric, t!h, a-4c'.osmenet oC the 
Jri-t.i tt'tJ OihaJ ;rticturi! ncl.'';ary to suppcrt arid ret'l.iod to 
wat': u.i-r*:' a sociatinns, on tho l-ystEfin levcl wheI'-h cal bp 
o.plClciate at th& naticoial level. Models ov,.4 oped will be 
baned upon past anu curreit experience in tho Dominican 
hepuiblic and elbewliere, with local Social ant' c)Ultural 
cut toatfi, land tenure patterto;, and the fartmer-tO neeed to be 
full participaritt in the improvement of water management as 
criteria .It hat been the experiencei in other countries, 
Udtit wJthout ffrective azsociationst of water users, 
eanag,~~,em ol i,rigation fystur.. will not approach optimal 
levels, either oh-larin or tyLtem wide. 

oew, t'lr- iaeerirtammc.e aric the difr-ictilty of 
this tac1g, are -- in many wayo-- greater in the Dot.iinican 
rkepublic Lecnuse of thu relative lack or cxpurience with 
:.,.nll taruler irrigatioti on the part of both the water users 
,tio thP ine.t,. ltutlons Irnol ir'u In water resource 
.e-ve;Jor'lliit . Fmnnry of tlto farairr : in now irrljatinn pr:ci.,ct 
are- s hv. littl.?. oxpavurv to irrigattod aqriculture and, ir 
chr. case o( IAt "aeonLaiert", many £armes.ri.lhave only 
iecently r,.settleu Lro, rnareaL with tralnly .drylared farriitg 
;y te.ak . Similarly, th(. princil wat.er resource 
ijeelovi;,ont ictltutior, ie.DRI)I, Yiai 6oalt primarily with 
large scale rroduceri, andCi with "alentaridentob colectivos" 
in rice growing areas which, from a water mnaeagemient 
p.erspective, are adininiatered a large units rather than av' 
in(tividual sial1l holdings. 

As a result, many small fnri.eri in the. 
pilot project areas are currently adapting to new soil, 
climate an6 crcmj , new nianngement responsibilities, nn6 new 
livSitu oibL, at, well auto ttmh tl'chnologiwlel change in 
irri v'atic anrm corainag4' nyotin&E.vwr,In established 
rat'., ar~ni, rexw jettlort, have recitlly arrived and long
tima, rorid ic-itn are farming diffrtrient parcolti of land as a 
routilt of redistribution uncoor tho "cuotA pnrtr-I" lvwi& 
("Cuota parLe" involves, a..ong oth~er tfhin.t, the 
.xpropriatir n an6 rdIl Lributiora mf lal vtome, larger

ihoblaiflarie tto rationalixstitor. and c'pnnri-on of very
imall A Irrigatior,ldingi pirt of- thto 

IAt.ort? .i.un, Irne bc'ti, of thme pilot rproject as 
ilkvwh',ru ,f to atrong urionnir.ntiora, rimrofisny ror 

.1i tc.'cp#.ffu l. jr. Itc;Ab iin.u1'ii iwot'r in inngo'm''mnt , 

(UC~llgI0utiIid fuet,r by a nexmo'u or ameblil~ity in tho 
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t:*'oh 't i l .. Wiitt*'r i and lil,1i otW(Ol ulWnr !t 1 Fic'itifn I tlJ 
t id,l-etw o:er JAD ,a.r-rtj ado .," a nu0 1j b~;1, a establibh rd :Ly 

legal and non-lc'gal precedurits. 

with the realization that experimental 
I;rintlere in the Dct-.inican Republic is limited and that 
thr.L'e is wide varlety within an between the pilot project 
araz, the hater 'arin"ement Centers will coordinate closely
with farmers, ocial scienList. at IAD, SEA and INDRdI, anc 
faculties of social science fro,, Dcminican universitien to
 
develop, apply and evaluntp a strat-gy for effective water 
users' a~sociationri. ThiE effoit will involve the
 
following: (a) a series of conchP borveys at the Parm, 
farmer organization, commuilty a1 institutionnl level s; 
(b) analysis of survey resulte and past experience with 
directed ana 4po)ritanr-ous farmer organizations to idreti fy
 
conralntH to succ.nsf-u] wator u:tcrs' as-,ociations; (c)

6evilomWnt rf ir.riot., l.vie6 oi oi tirminn farmer
 
oruyni ,ation ant./cr unew gcrup formation, with evntunal
 
intej ralon at tJi 'y:*iri nn6 rutiona] l'.ve, innmind; (a)

n;;.p3 ceit.1on, in'imitr.rinr and evaliu,,ton of thc modcl-s within
 
the pilot piJc'Ject.arcaL; and (e) rocoimoendation, if any,

r01,ulting frcm thle contraintv: analyci. for reorganization,
 
reform or rL tructurin of government acercier lnvolvc3 In
 
water rotrource dvrlopment arid watnr nianaq*nlent. 

As part of the development of baneline 
.ocial scietcr, data for the project, concise surveys will 
be. used to query Vcarinert, about their experiences, attitude: 
and J,.iowl.dg,.- rcgarding farmer organiztions, ac well au 
fariners' sugoebtione for organizing water users. A survoy 
ot farnicvr organizations currently funictioning within the 
projact arrat will 1- carried out. The extensive work of 
11CA and SLA'. Departm-ento de Organi'zacion Rural should 
guide this survey with useful background information. A
 
key informant survey of communitips within the project 
areas can contribute other organizational forms or methods 
wtilch may work well in the local Soclo-cultural setting.
Finally, a brief survey of government agency personnel
 
invol-ea in woater rv-vource develnpment and water management 
W 1I or, or, thoi r ,experi oncr,, andCent rn Lo a ttJ tudr, 
%I.riwlo~.vo of ir=itr.-i in:, we.ti ne theirv intioii,, a*; 
l:gaealtlntl f WeILt urt' foLmation.. arlcsiat ion 

All surv"yinri or rar:ii ,ri, farivt'r 
rrjunizaticiv, coniuritii, and Institution penuonrnal will 
be coinpletvc4 voon after the projecL beoinr (erLimated 6 
A110fl t1 , at J1 Ot1 a otLamciit oltraril. experieric-4 with 
,;eatr uersl a.t-rcJoLfoni, a €zod on INLiIII, FLA aii6 other 
relevant doctmirhitatior,. Aij annlysit. oil the ourioy dat.a 
will then be coimploted to define succctioufu] oranizutlonv 

rcit'i the, farmierpi peeL"pecLive and to inoitify 

http:I.riwlo~.vo
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!'cj.,-cu Itura] , 1t ot.Iitr fc(';i 1 Ltut.io:01,l and z w,! c-. 
J ,o ot e, c(,ntt uticcv. u f ar ime * 1 jIIi t i tiI),Iim or ra i ri - I1 ,r za 

.
partlcu ]arl ' wat,-z user-I a:: suciarion. 

Developnment of organizatioria1 model.,,; for
 
water u .. rs' aE.sociaticn- will he carrie-d out jointly by
 

Center, , 1AD,
the ';9ter Vi na nrvc rit t I DRPi 11 , Der.art.ahner to ae 

Orcanizacion Rural, a(. univr.:ity social Fcienti, t. with 
.a~si-'tafic...' fro, farmer:5' group representative , ;hore 

fea-i Ll,-., .xi.:tiny will un- thc ::nrou,.. be a., k;i for 
water users' orcanizatiris:* j',o more than thrce l,cmlls wi 11 
be u- u per pilot project area. Ontii-iizat ion of farmer 
participation an6 re2'ponsiv.:L,..s to water uc.rs' nCs m, t 
be cowpatiole wiC, watcr mananement efiici r.cy on-farr. 
'lhe modelE muS con-icer in the de-ir1i irite.yration or 
organization of water users' associ at ior,, or, the irrigation 
tystnm and r,at.ioral Irve] s. 

Ii Il ---i,o r ta ion of ur, t t!, ,., iti o els in 

,.'ch pio]Ct 1,ojectCL a rea will t-egi r apiro>ximat' iy 1_ months 
after tihe first .urvey::-. are benun, It ,'om. cacs, th'.. 
aill involvie foraliziro exi ti?,, orra i,izat inri, in other 

caset, farrnerL., will be forrrirna a nev; organization, %},icl 
will requir.- traininc: of cfficers, Icu:,i nrocciures and 
farnier inoL.lizati )n in, advance of ;,at:.r n.lfCa(;I'r, t 
r'mponsibiIlities. in hctI -, tcc a":.ocition. wilI be 
c o.'l,Iy oni t-ore f cr thri r a bi .i ty t i'it: i 1i ze water 

"-
c,ahr ijiq(-2 ,reit t.ra i ni nc , !:t,t L 1 i pu tc.:. r , .i , 1.,e , da I 
Coffectivrly with , ,'vern,n', i tic:titutie r,-, i,,;: rec u-st'' cr 
aJ i ta nce wIi e i i n lce' Ar , i ma nan (- fudr ,: , ci a y a.S 

the user! ' a.,!ci a tion..-, bcii n to coll ect water fee and pay 
tie ralari c of ti,', "ciabcs (.A aqua" (oit.ch rider:. ) they 

'.eect .
 

T lhe role of the "cab,- dO aqua" will be 

critical to the success of thc wate:r u:,,err-' aF,-;ociationS 
anc. the project and, thereCore, will he: the fecal point of 
r:1ich of tie water users ' a:5,,(;ciation bus-i nic: s. The "cabo 
dc. aqua" act!, ac a mananer of the :ub-latoral delivery 
.ytr'i to, tL, farmer.,;' f : -: ati. n- arn ac .,c()ite for the 

dem imu- i,(oif t ,- :;','s.t.r:. . ,, .l1 . lu,,ll , , 

per,,on selecctoo will t-e one o[ the cminun i r " or thie\wuIt--r 
,rt., 

uscr ' as53ociation, who i- technically prol ici 

resectcd by a.:ocziati on anri e tothe r.:,i-onqi veerbor:.,the 
g roup A; as -ib]i the thewtuch 1A , arran:;,,'nt.; for 
riariaterieiit of the "calo O .a"u bL' 1,It to,"-7,11ou] each 

a~sociation a Lcer it" ,.,.nL' r: ar, LavA Iiai' vi ll 

aI trnat i ve-, dva I I r, tc th,. fte "cl i.,e anua" may be 

prai6 by the iirsociat'i, r,or, tlji I,O;ltion( WWI 'e a 
rota tional one wi t] ii the wa tr a.:!.oc1; Liti i f the mC-;.Aerv' 
have co ,ii dc-lce in oil(,' anot hor' , II] . are, ir,terjrit'J 
',?tlcce~5LJlt 1 In,,htL, i..t, fn tl,(- "CeIl;C e i('O'U " L \' tro 



a,.ncciation will be a prime indicator of the a7 .ociation' 
bealLh and capability. 

By the end of the seconu year of the 
project, the farn.ers within the pilot project area will br 
,embeir. ol water u, ;crs ' associatiotis. 'lo the. .reatet 
exterat po:;sibL]e, tie farmers theni;elvv, will i, . 
particil,ated in 1L_,? dev.e opment of tie :.-,ociat iI(OC]sC , 
taken the leao it, fcrxation of their a:.ociatioris, 
eitabli-,heu the reporisiilitie . aria 0oals of the 
a.sociations, anu( hbecome an active, force in the, imprcecr+t 
of on-farm water management practices. Zt the end oi the 
fourth year of thc- project, the social scie ce team of the 
hater Management Centers and the farrer., of the 
a-,sociations will evaluate the models aniu mzi:e 
recommendations as to the replication of water users' 
groups nationr-widei. Also, by this point in the projerct, 
the w, tr USE']- -- with the hel r: of tho ;'Nat,-r :lana..jement 
Cfritei-, 6LA ai,(. -- WilLliwil1 have. for,,,(: a r, ilct project 
area userz' cr riization to partic-ipatr in irriqcation 
syiti, opcra i or,... 

iuriru ycars three, four anc. fi;e of the 
project, the !,ccial science team of t't. o,,atpr i,'araqgeent 
Centers will coric crate its efforts on the fEoi1owirg 
tas-., it, au,.,iticn to monitoring arid assistiric the water 
users' grou.s: (a) in coop.ration with IND!il, SJ., lAD an6 
the water users' a-r.ociations, conduct an irj-depth 
in,;titutional arialysi - of water manarraer:net within the pilct 
-roject areaL; ano (I) delyclop a plar, to make !s.:cial 

t ,£ccienti and water u;ers full partner . in th e tie ,',i aii(6 
Cevel o1i,rent oC f utur,' irri(ai tion .'te,- it, the Dcminican 
RepuLl i c. 

AID f undt: will provide 12 [t .L-on-iilont h " of 
technical am-i tarice over a three' yvar period; 2 
rersoi-moL_-th of TDY technical asi stance; 2 schc:larsihip:; 
for deorue prograri:,'; ano fina nce 3-5 persons ior special 
hort-tern, traininy in tle United States; tranrsportition 

It will 1a1.o 

and basic office !import service.. 

' c, G'OL r? will r r) ,'i'.e thp nec.sar y 
counte.rrart a::;i;arc_, office facilitic , acce '; to files 
cocu;ment,,; , t-c., to a. i st in cbt a co]] ,c't ion a 6 usc.r 
a.sociation orrj; Iza t r,ral acti vi t iI. .
 
proi d, It-15 i:,('ii,y rie'oririe] f or i n-couit ry t i-a ini n .
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3. 	 Demonstration and Training 
(AID $4,419,0001 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 $1,945,0001 GODR $120,000) 

training of all 
Knowledge transfer, 
levels of personnel, 

so essential in the 
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 come 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 lateral. Schedules will be arranged to do the 
levelling according to the needs of the farm, and within 
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 uniform 
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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 stor'ed 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 recommenr'ed and special demonstrations
 
developed with cooperating f .mers. Through a continuing
 
follow up by the extension I 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 cooperation
 
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
 
for 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 

training for up 
In-country training will provide 

to 500 GODR personnel and fourteen special 
farmer traininq programs. The water user groups and water 
user associatons will be involved 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 see 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 unaergo repetative
 
and refresher courses on an annual basis to continually

upgrade their competence and capabilities to work with
 
farmers in the technical and socio-econoinic areas.
 

Special farm training and experince is
 
planned for e'tension 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, it is planned to train 
twenty to twenty-five extension specialists in this 
program. Three courses will be hela 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 sociol,gist 
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
 
contemplated to reach the objective of farm extension of
 
research results and the catalyzing of water user groups
 
and 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 com.plete
 
their initial training and learn to work actively with
 
farmers and farmer groups.
 

Farmer training is the major issue and
 
the rationale behind the training of extension personnel.
 
This project encouraqes 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 De encouraged to foster 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, research 
station, andi demonstration farm tours. An innovative tour 
program is outlined later to broaden the vi;ion of a group 
of selectea tarmer. 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 walkea through the basic
 
concepts that the soil 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 off. When this occurs, the water
 
carried with it, fertilizer and crop nutrients that are
 
then lost for plant use and growth.
 

A second fundamental truth is
 
explained in that the depth of the reservoir is defined as
 
the depth of rcoting of the crop. We now have a volumetric
 
measure of 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 quantity of water at 
given times and the irrigation practice and water
 
management which must accomodate to that. A crop in 
stress, i .e., water d ifcit reduceu puL,'tjLi.it yitld. A 
crop with excess water reduces potential yi#1ld ana lo;ses 
nutrients.
 

Next, is a fiela verification of sioil
 
type, texture, water holding capacity and, by the "feel"
 
method, how much is presently in each layer of soil, and
 
how much the next irrigation should provide. Proqrarin such
 
as this, can be developed in those arp.f n,.(*ciina e:mpha.slis 
to bring about better water minag:mmnt. 

The Cent,-r! wi 11 nlnio hav, the 
rouponibility to plan anu carry out proIrnro,; to traniu GODP 
professlonais, through selected in-country cOur!;Qm. Theno 
will inrlude: engineers, aqricultural eniinoert*, 

http:puL,'tjLi.it
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* 	 hydrologists, drainaqe specialis, agronomists,
 
sociologists# economists plannes, georaphers#
 

-" • ipersonnel* e0-ntnextsionats 
technicians, surveyors, machine and equipment operators, 
water masters# and operation and maintenance personnel. 

The Centers will provide 1 course the 
first year and tour courses per year thereafter for periodb 

Vof from two to six weeks with each course having 10-25
participants. 	 rhe following listing is illustrative of the 

that the Centers will provide. The 
types of courses 

strategy envisioned in each course offered by the Centers
 
will be to stress and consider the interdiscLplLnary 
concepts and approach. This is vital in an irrigation
project. Each discipline or are of expertise must learn 
about and appreciate the contribution that can be and must 
be made by the 	other. The bottom line is always the farmer
 
who, in the final analysis, must integrate all of the 
technical factors, crop production factors, water 
management, etc., and still produce enough food for the 
family and for 	in-country use and export. 

Listing of suggested coursesi 

- Zrrigation Systemel 

- Irrigation 8cheduLingj 

- On-Farm Water hanagemontl 

- Operation and management of 
Irrigation Districts or Irrigation 
Systems 

- Irrigation Water Production 
runctionsF 

Administration and management 
Training at a Given Levell 

M Irrigation Water Production 
functions 

- Plant-Water-Soil RelatLonshipsu 

- Uxtension Techniques, Visual Aids, 
Video Usec 

m Farmer Organisations, Necessary and 
sufficient Sets of Conditions and 
Constraints, xperience inother 
Areas andit Transferable, Legal 
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Requirements; by Laws and Operating
 
Procedures;
 

- Land Levelling and Machine 
Operation; 

- Machine and Equipment Operators; 

Operation and Maintenance of
 
Machinery and Equipment;
 

- Field Repair; 

Field Operation Techniques and 
Control.
 

The above listing is not intended to
 
be all inclusive and many more courses can be added. It is
 
illustrative, but based 3n previous short courses
 
experience for irrigation districts.
 

Thu 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 needing 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 Agricultural Economist 
(farm management); 
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2 	 Rural Sociologist 
(farmer organizations);
 

2 	 Igricultural Engineer 
(farm machinery and farm manage
ment); 

2 	Miscellaneous Specialties;
 

10 	Researchers
 
(specialty areas to be
 
specified).
 

-	 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 pr-ject 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 catch
to 	allow farmers 

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 ot 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 do 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 workd
 
because credit is fungible. Loans cannot be targeted to
 
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 finr'ucial institutions struggle to remain
 
viable. Borrowers complain of these high transaction costs
 
and poor service, which reduces repayment performance. In
 
the cas! of Banco Agricola, attempts made to reach small
 
farmers have resulted in high rates of loan delinquency and
 
default, substantial operating losses, and a concentration
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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
 
land 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 amount per borrower, which will be established for
 
each project area. In add'.tlon, given the nature of the
 
project, a borrower 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 RD$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 program 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. PHOJOCT ANALYSIS
 

A. Technical Analysi3
 

1. General
 

The technical analysis was carried out by a
 
design tez . consisting of an irrigation and drainge 
engineer, , agricultural engineer, an agronomist-social
 
scientist with assistance from a water resources political
 
scientist, an eronomist and an environmentalist. The team
 
was also assisted in its analysis by engineers from INORHI,
 
Administrators of SEA and IAD, and personnel from 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
 
assembleu and reviewed for both the PRYIN and YSURA
 
irrigation districts. Discussions were held withl key
 
personnel from the following agencies of GODR: INqDRHI, 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 were 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 sy-stem, including head works,
 
main canals, laterals, sub-laterals, turnouts, gates,
 
farmer lateralz, 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 INL)RHI and discussed the kinds and depth of
 
training being carried out, and the problems and success
 
encountered. Facilities 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 examinee, and some measurements taken. Crops were in 
various stages of development and harvest. Iarm 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 Water 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 to 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 de'sign team was that a pilot Water
 
Management project be established in each area, i.e., one
 
in the PRYN project near Santiago, and another in the YSURA
 
project near Azua. The reasons for the recommenoatlon are
 
the following:
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for each area, 


The projectE, 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-- has 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
 
"Asentamientos" 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 knowledge 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 1,0U0 hectares.
 

In the final selection of the sub-lateral
 
the following criteria will be used:
 

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

- The hydraulic system that will form the 
pilot system 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 coopei'ating with the water management
 
project. Such factors as location, available land,
 
equipment, staff and laboratory facilities were considered.
 
After the visiLs and reviews, two research stations were
 
selected for cooperation: CENDA, located in the Zona Norte;
 
and CIAZA, in the YSURA area (see map, Annex K).
 

The staff and facilities at CENDA seem to
 
be ex-ellent. 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 83 hectares
 
located in the Azua valle)y, 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 Research Station 
urgently needs more highly trained personnel, since the 
actual research is being conducted by per.ori Cairly 
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 
uijc- existing conditions (see Annex G). 

The laboratory building presently, serves 
as office space ane needs to be made available and equipped 
for the interided purpose. There is a need of technical 
staff to operate the laboratory. The team suggested that 
Individuals from Cli ZA 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 PHYN 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. In
 
addition to these two, there are other facilities such as
 
CkCARA, 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 is 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 larae area of 5U-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
 
GODR,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 reviewed 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 building 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 imperative that good facilities be 
provided as an incentives for those who %wrkat the field 
level. Central overhead fans will provide additional 
comfort for field personnel and those brought in for 
training and 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 tooether (see Annexes D-11).
 

d. Hydraulic Systems 

Water measurement at strategic points in
 
the delivery system is the only basis upon which efficient
 
use of water can be acccomplished. Measurement is required 

t
at every point where wa er is divided. Such measurements
 
assure the deliverers that the correct amount of water is
 
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 structure!;. 'Iypical structures can 
be calibratea if they have critical flow sections or are 
functioning as submerged orifices. The structures are all 
in place and may eventually have to be calibrated 
individually, and it may be necessary to install critical 
depth measuring devices of th,, type developed by the U.S. 
water Conservation Ldboratory, in Phoenix, Arizona. rhese 
devices are relatively inexpensive and can be installed in 
existing linea can-ils without causina serious freeboard 
problems (see Annex D). 
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Latter during the last year of the
 
project, when water measurement and management data are 
available in the projects, along with the known physical
operating -characteristicsof -the diversionandcana 
systems, a computer model for management of the system will 
be developed. Such a model would use real weather data to 
predict when water will be required on every field in the 
project. The delivery requests of the farmers can be 
anticipated and delivery service and efficiency maxLmLzed. 

e. Training Needs
 

The personnel fra the agencies reviewed 
consisted of a large percentage of relatively young 
persons. At the Research Station at CZLAA, the level of 
experience at the station ranges from 1-4 years. Many of 
the staff had graduated from college during the past 2 
years. This lack of experience can only be corrected with 
time, but knowledge and modern technology can be acquired
through training opportunities.
 

To meet the perceived project needs,
 
training programs will be carefully designed using the
 
following format,
 

-	 Short term training courses vLIl be 
offered in a variety of subjects and at 
several traLning centers in the United 
States or elsewhere. 

- Participants assigned to work on the 
pro ect will :eceLve training in 
designated areas in one to three 
months, then, return to work on the
 
proaect.
 

M 	Attendance at a properly designed short
 
course wilL also be used to screen
 
candidates for degree training.

Presurveying by attendance and perform
mane at a short course# will serve the 
participant as well as the country, by
choosing the persons likely to succeed. 

Participants are needed for academic
 
degree training especially for research stations. As
 
outlined above, the need for upgrading researchers is 
Pramount. Also, the experience obtaed by participating
In sod being a part of a mature research complex, In 
additionally worthwhile. The project will rely heavily 
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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 thirci 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 sequence-hroughout 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 
ability 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 there are many well educated 
professionals. The defficiencies were found in the 
experience levels and training in specialized areas such as 
water management and re.,earch. Also, it is apparent that 
there is a lack of depth in the available technical 
personnel within mast anencies, again in specialized areas.
 

The experience that the well-educated 
proiessionals 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 pi rons expert in water manaqeinent are not readily 
available in the Dominican Republic, technical assistance 
in this area will be provided. 

LSwci Iically, as:sis';tanc,' will ne provided 
to th, GULhM in formulating policies to guide the future 
implem,.ntation of wator nanagement projects not yet 
completed by GUOCJ. Additional assistance will be provided

in the operation and maintenance of the distribution 
chnnnels or delivery sy-;tein that brings irrigation water to 
the individual farms. 

R,.:!ear:ch is an important key to the 
dovelopmont of basnc ncqlonomic Iniorrmation, and with good 
wati.'r tr , iiienivrt w; I] produce opti i; Umi Cf U) . It i£ 
recognlziU I.hat it iu ve.ry ditficult Lor U.S. uriiversities 
to sond highly com[,etr-nt. resoarchern abroad for lone 
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periods of time. A methodology of uFing 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 Water 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 assuce 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 proceea 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 neeoed for technical personnel.
 

The evaluation procedure needed 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 implement 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 Vanaqement project. Ift the
 
project is to impact beyond the pilot demonstration
 
laterals and secure the benefits necessary to recover
 
costs, credit must be made available to those producers who
 
adopt the production package recoinmended. Loans will be
 
needed 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 PRYN-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 RD$50
 
per hectare to level their land. In none of the last three
 
years has the Banco Agr.cola loaned RD$300 or less to this
 
many agriculturalists throughout the entire nation.
 

Thus, a fund of RD$3 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 RD$250 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 neeas resmoothing and because real capital

equipment depreciates, the loan fund will be permanent,
 
i.e., a revolving fund.
 

h. Lind 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
 
confined 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
 
'Nater 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 Maquinarias 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 PRY'N district, Drivate
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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 could 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 adniinistration, 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 Yaque 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 pilot project areas the GODA
 

has agreed that the price of wac-er will be based on an
 
actual volume delivered ba.sis. A farmer will be expected
 
to pal only for the water actui lly received. The 
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allocation of 
water will be determined to meet potential
evapotranspiration needs of the crops, and will be
to prorated
the farmer on a rotation basis according to his soil and
growing period needs. 
 To do this, 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
farmer over a
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 encourageoptimum water use. Further the system should be operated 24hours/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 charqed 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 the
pay for water he acknowledges that he
 
recei ve-. 

The delivery system operation withinpilot project areas will be refined so 
the 

that it is

absolutely dependable in delivering water 
to the farmer at
the appointed rotation time and in the proper amounts. Thefarmer will willingly pay for dependable service and valuereceived. 
 This project offers an excellent opportunity tomonitor the effects of 
the newly established policy for
water user charges and compare results with the pricingstructure 
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
 
offices, training facilities and minimum demonstra-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.
 
INDRHI 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 CIAZA, the research station where power and
 
water are available.
 

d. Although INDRHI, SEA, and lAD 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 projfct :n(j thiS must be c.l lected to provide. 
monitoring ana evaluation of the progress and success of 
the project. 

h. The price of water within the pilot
 

project are,,i should be based on volume used and the
 
recently establisheu GODR water pricing schedule should
 
then be given a futr trial before any changes are
 

recommended. Wate!r user associations should duscuns and
 
assess the effect:; of the now decree and contribute to
 
recommenuationb.
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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 equipment 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 pruJject as designed is
 
technically feasible and that it is a cost-ertectiv'
 
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
 

1. General
 

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

These issues will be discussed as follows: 
social impacts of water management; social feasibility of 
irrigation water groups; tarmer perceptions of irrigation 
bureaucracy; function and roles of user groups. It should 
be noted from the onset that the decision to promote
irrigation has been nide ana that infrastructure is built 
or nt*ar compl eLion. 
raise the ciIpaclty 

'Phe aim of 
ot the Small 

the propo,;eo project 
- ana m.diurn-- ncale 

is to 
farmer 

to deal with complxit.i.r; of modern irriqation and 
associaLed agronuir.ic Lechtology. 

2. Discussion 

a. Social Impacts of Watt.r Management 

'lchniques of irrigated aqriculture have 
become enormously sophi';ticated (i.o., high level of 
technolorly, cz .at, effciency, more capi tal intensive, 
greg: tr rr~i nn;,:r.nt kill;l requi red, bt. 'r 
moni tort nO/na-.,ur nL; d(!,ic,!s, etc.). "thi ! -Aophi -tica tion 
biases th, system againnt tho,? Without clear accesr. to the 
technology. The role' of the social sciunce. in the 

http:nn;,:r.nt
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proposed project, therefore, is twofold:
 

- Facilitate 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 consequence.
 
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. It may also mean more work for certain family
 
members. ;e 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
 
qreatly 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 wa from 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 could be sure of regu~lar 
deliveries of water, they might be willing to change 
practices. Better water management by some will result in 
more 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 rulen, the farmer miqht be quite willing to
 
experiment. Literature suggests the farmers are willing to
 
innovate, but that farmers are justifiably skeptical of
 
outsiders with new ideas. In the part 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 witer
 
development projects already promises to have a very large
 
impact upon farmers. In the PRYN area, in particular, the
 
application of agrarian reform "cuota parte" law will
 
require large farmers to relinquish part of their land.
 
Further, optiinu irrigation from an irrigation standpoint
 
suggests the reorientation of fields. INDR1II has developed
 
a plan for reorienting the placement of fields to
 
facilitat' irrigation and other farm operations, (Lora
 
Lara, 19bl). 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 farmers themselves. It seems unlikely
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that resettlement could succeed without the support of
 

farmers. Farmers have a great aeal 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 under 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. Its mission becomes
 

defined in terms of dams, diversions, 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 senjitivity to farmers needs, the
 

aelivery 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 before projects were
 
built and the actual results have become obvious. There is
 
increasing concern with INDRfHI to improve water management.
 
INDRHI has establisied 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 between 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 ague" are
 
poorly paid, lack technological skills in measurement, and
 
are sometimes corrupted. Some farmers interviewed in Azua
 
complained that "cabos de agua" actea capriciously,
 
highhandedly and unfairly.
 

In many irrigation systems, ditch
 
riders are directly responsible to irrigation users. In
 
Northern New Mexico, ditch riders, or "mayordomos" as they
 
are called, are elected from among farmers. INDRIII 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.
 

3) Operational Aspects
 

Unlike irrigation structures, water
 
user groups cannot be simply designed and constructed.
 
Effective organizations must evolve through experience of
 
mutual comimuniLy LrusL and accompliihmunL. Lxperiencc
 
suggests that the most effective orqmnizntions 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 orqanize water
 
allocation, maintain the physical structure of canals, and
 
manage conilict 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 existed or have
 
participated in the design of the water projects is very
 
great.
 

It must be noted that farmer 
or
organizations are not automatically attractive to 


beneLicial 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 farmer-,, organization
 
may simply appear a means whereby they may be dominated and 
controlled by their neighbors. It is probably a
 

to
precondition that farmers be offered incentive bene-fits 

defray the costs ana risks of organization. Credit, land 
leveling and other project components may provide !Iome, 
incentives. Co!;ts can be lessened by allowing alroeady 
existing farmer groups to take on new tasks, the-reby 
lessening the need to participate in two or more 
organizations. Risks can be lessened by quarantee:; that 
the farmers themselves will control the deci sion.si of thit 
group and that the existence of the organization will 
guarantee to the farmer 3reater collective acce!.; to 
outside decision.; that affect his or her life. 

c. Institutionalization Tank.s 

6Sithout indiqenou' co;=runity irriqatlon 

associations; to build upon, it *-, important to at le'nlit 

connect this in;tILtLution-bulildin, t,,iK within the. country 
to oxperienc,. in communi ty organi zit ion th.tt hn' t.~tKi 
place. The Department of mura1 Orqnnization ()O() within 
SEA, hasi as iti mi ,ion the organization of rural 

it.htaassoclations; . Ther: i neiate evi dence to r.Uej,.'t 

been lo vwha t succs u . 

MoIt 	 of thv rural or~janiz.tili,%in tho 
ori in -nmd wt,.re It. t,.d thiouqhcountry are of roc!ont 

programs in 5a.#. The DOH hat por!ionnel with oriini zing 
skills and tiociolooical traininn. 
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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. It may be that specialized water associations 
will neea 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 associations have been established since 1975, and are
 
not well institutionalized. A socio-economic study of
 
associations in the Baraliona concluded that these 
organizations had not yet reached a level where they could 
act as pressure qroups or compete effectively in the policy 
arena to protect and advance their interests. Further, in 
some cases, these groups had become politicized through the 
influence of political parties. Internal conflicts,
 
polarization of membership, and fragmentation of groups
 
have resulted. 

d. Farmer Perceptions of Irrigation
 
Buroakc racy 

Farmer!;' perceptions of problems in 
irrigation systems are v-ry often quite different from 
those of personnel in wate: or other agency bureaucracy. A 
review of available literature, and brief conversations 
with farmers encountereu on field trips to prcjects sites 
in P1{YN and Azua suggest. that farmers ee INDRIII as an 
arbitrary agency that doees not serve their interests. They
volunteer stories of "ciibos de aqua" who act upon whim, or 
favor friends in thc di';tribution of water. 

A iurv,.y of 287 fiarmer.; in tht Liarahina 
area rev-aleu that . number ol problems exist between 
1NU~til rind agricultural producers, at least in that area 
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(INDRHI). 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. Its 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 suggerts 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 ciiarges 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 individually. Second, they also see user
 
grcups 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 burc:icracy 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 l2vel of the sub-lateral must be
 
taken over by farmers if irrigation water management is to
 
succeed. Possible roles to be performed by a user
 
association are: 

- Allocation 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 
disput,!s may be about actual water 
use, such as the size of area being 
irrigated. or, t )e 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 an 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 fees to pay the "cabos"
 
and turn the rest over to INDRI1l. 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, tneir salaries were between
 
97 and 125 pesos (RD$) a month. There was a great deal of
 
turn over in ditch riders, partly because of low salary and
 
partly because of the difficultieb of the job. The theft
 
of water was fairly common in the communities studied and
 
the ditch rider was unable to take action to stop it.
 
Conflicts between ditch rider.i 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. women, in particular, who sclaom 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 quantities 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 rppresent farmers 
true interests if they are instigated or designed by 
irrigation agencies. Ideally, the formation of groups 
occurs indigenously and spontaneously, among members on the 
basis of shared perceptions of common interests. ihile 
there is general agreement among agencies that farmers 
should organize into water users associations, there is 
resistance to the idea that these groups should be 
organized from the bottom up ani 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 ana women, so that impacts can be mitigated. 
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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. Iwo aspects of 
GODR institutions will

emphasized, &part 

be
 
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

considered of 

are
 
primary importance, namely, INDRHI, SEA, and
IAD; of secondary importance, CDL, BAGRICOLA, ODESIA and
INDt.SUR. Also, two research centers of SEA are proposes as
primary locations for demonstration, experimentation andtraining activities.. CENDA (North) and ClAZA (Southwest).


All of 
the above institutions 
are briefly described and
constraints to 
their effective operation with water
 
delivery systems are hiqhlighted.
 

a. 
 Instituto Nacional de Recursos Hidraulicos
 
(INDRII) 

INDRIi is an autonomous public sectorinstitution createa in 
1965 with responsibility for all
hydraulic dvvAopmEnt except for urban water supply.(Bell, 19b2). The Executive Chief of INOR11I must be atrained civil engineer, with mavjor emphasis in either

hydrology or hydroelectricity. The built-in bias of the
Chief, is therefore towdird con,-"truction. 

Its organic act, Law 6, invests 
INDRHI
with the following principle functions (Hartshorn, et al,

1981):
 

- Serve as the authority for surface
 
ana groundwaters and regulate 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 ,iational 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 (CUE) concerning energy
 
aspects, and with the National Water 
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, lagoons and
 
watershed protection, includinq
 
environnental ana erosion control.
 

Of all these legal iunctions, INDR11I 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 completea
in 1975; Yaque del Sur program began at Sabana Yegua in 
1975; small darn at Rincon finishea in 1978; 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 arawing board ( ell, 
1962). Tie projectea INDRII investment in water projects 
for 1980-82 period were RV$37.5 million for energy and
 
RD$189.6 in agriculture (Hartshorn et al., 1981).
 

INRhl tends to he a centralized 
organization, with much of the power over budget, .;upplies, 
and other nmtter; concentrated in Snnto Domingo. The 
Planning Of I ice set; policy for IiNVfl l, and J, it staffed 
primarily by civil encineers who are oriented toward 
construction. The Department of Irriqation ir.a relatively 
now organizational unit. within it are diviuions 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 INDRIHI: Bani, Azua, Barahona,
 
San Juan de la Maguana, La Vega, Santiago, and Province
 
Maria Trinidad Sanchez (Nagua). But, INDRIII 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, 1983 were civil engineers without
 
agronomic experience (Hartshorn et al., 1981).
 

In 1979 INDRHI had some 1,650 employees,
 
few of whom 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 INDRkil personnel with graduate studies or aegrees are a
 
real limiting factor. Certainly, INDII lacks personnel

with the 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 upqradinq INUIail's capability in this area. 

The role of the ditch rider (Cabo de Aqua)

in IND91il reflects tho low priority plac,?d upon water 
management in IND10i. These officials stand at the 
interface between the irrigation agency and users. In
 
19b3, they are poorly paid, corruptable, and lack technical 
skills or skills at relttina to farmers. INDlil'O r attitude 
toward wat,,r uq;ers associations also r(eflect,; a lack of 
concern with ,inai.ment. 

INUh ii has ! .oa haG authority to organize 
users, but an of 1913, ther,, w, -,. no such a.:;';ociatlon:. 
Currently INUI{ziI hi., bqur i' pursue te ci,(Jt-a of 
as'!ocintlon5. -i(riou!l ( It~bJ1Mf , 19j2). Y t.t, otliclaln in 

mll ar, rrt s 5t4 n th," l ,i u(fIq l i 1,'t power1i,,o .';uC1otl 
to collect user f.t:. or p 1yl rt of tlY' salry of the"Caboe' u! AquI" . Unl t, .- , u!.,*r a ,',!;Ocl 1 LI ha e 5L)It , SvcU h 
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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. Its
 
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 ano 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 ainen toward self-sufficiency for thte Doninican 
Republic in somne agricultural commodities such as rice; (2) 
improving the balance of payments situation; and fostering 
agrarian land reform ana improvement of the situation for 
small farmers. 

Within the Subsecretariat for |e!learch, 
Extension and Training (tEILCA), the Department of Research 
operates four research centers: (1) CENDA, located in 
Santiago, condluct,; research in the northern part of the 
country; (2) ;?ICL, located in Bonio, deals strictly with 
rice investiq,,tion; (3) CLSDA, locatd in San Cristobal, 
conductsf ro!;v.irch in the iiouthern part of the country; and 
(4) CIAZA, loc,,t.- in 
research. 

Azun Valley, deal!; with arJid lands 

directly a1d 
SLIECA 

indiriectly 
contains 
relatea 

a 
to 

number 
watet 

of departm,,nts 
d.v,.lopnment. The 

lana anid wi t.,r depatrtaient (:)eparL imc to do Tifiwz ' y Aquas, 
or DTA) an i it,. -,ection of soil] colntrvation ttin 
concentx,,tted upont thr lov s of ;oil in hinthr d,-el(vat too. 
Ntarqreav,,:. :inj turlorl, It98N2). Th rt, ,irv- Lirt qain on 
fipeciall.Ati. within DTA who train farIer. in th, inountanir n 
to urie !;ma I irr iqat ion . hyrten ,r, ntio~itthoro 
twonty-f'lqht t"chnrir'Iaro in th,' :Lt.-u worki no with thir; 
progrtm. iher, s rje i ther conflitct INDI in thiiwith M 
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program, nor any close coordination.
 

The 	Research and Extension Departments are
 

also importa!nt 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. In 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 INORHI 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)
 

CIAZA bean, in 1977, as project of a
 
joint Dominican-Isreali committee in the Azua Valley to
 
adaress agricultural production needs in an area
 
characterizea by low rainfall (42-year average annual of
 
701.6 rm) and potentially saline soils, and by the
 
existence of a large "asentamiento" movement, Proyecto
 
YSURA, and by a developing irrigation system encompassing
 
an area of about 12,000 ha. ClAZA began applied studies in 
1979 in thr. following; areas: plant improvement, vegetable 
product inr, odLble oils, musaceae, roots and tubers, 
croppinq sy'.;tems, pasture and forage, orchards, plant 
protection, plant po5st control, phytopathology, and soil 
and wat.-r nviriari,.ment. Apart from research, a portion of 
the centrr's 8J ha i:V used for production of vegetables; 
proceea!; frc:, the.ir !,ilie are used to support the 
admninintration of the c,.nter. Also, some 
intr-inrtitutional ,:oow~erative Studies; andt extension work 
hart. t-- n iiiitiited., 	 .
 

The core -ita!t Con! ';t. o() four a ronomic 
erciineer, , two .u pIorted -iointly by ALA-!Ah , two by S1'iA 
aloneo, andI ro'sjc ]y -io invoe'Lgntot',. ro SLA who work on 
thei£r vi r i owu. r-: c~n.,h prfi ramu; (6LA, 19 jl) . h r-cent 
vi-3it to C %lZA aiu ittr vi(.w with tLhe Dirictor Ino. Aciron. 
Ceci lia Dina inlfoicate.4u that., apart from n',,.d to improve the 

http:inlfoicate.4u
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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 research 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 yield of agricultural and animal 
products. Ten experimental areas have been established 
throughout the northern part of the country to study: plant 
sciences; plant protection; irrigation and drainage; soils; 
agricultural economics; and technical information transfer.
 

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

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

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 INURHI. 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 effective 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 commerciali7zation, credit, 
and, conceivably the delivery of iriigation water. 

The DOA is organized at bolh the national 
ano the regional levels. At the national level, there are 
s(!cLionf,; tLhatI .a1 with organization of ;roducers, women 
and youth. Thi , structure hns, a counit.Prpart in the 
organization in the reaions. 
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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 rcaistributing 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 difficulties 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 women 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 IAD, but those centers though active and
 
effective are quite new and poorly funded.
 

Most of the decisir.ns 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.
 

g. Dominican Llectricity Corporation (CDE)
 

CUE was created as an autonomous
 
institution by Law 4115 (1955) to provide for the
 
production, trqnsmission and distribution of electrical
 
enorgy. A section of Article 8 of the CDL enabling
 
leglslation explicitly assigns responsibility to CUE for
 
national electrit Lcntion. CLJL's autonomous status and
 

http:decisir.ns
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financial independence allow it to plan on a longer term
 
basis and with more stability than institutions such as
 
INDRHI (Hargreaves and :'urlong, 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 construction 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 st-parate construction
 
corporation for each project effectively excludes CDE
 
engineers from substantive involvement in a hydroelectric
 
project.
 

Friction between INDRiJI and CDE and lack 
of coin,,uInication seem to exist. Apparent mutual distrust 
for the quality of work and policies of each institution is 
aemonstrated in two instances: lack of knowledne 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 meet peak demands and during power outages of other 
plants. Power proauction and associatcd water releases 
from the resevoir at times conflict with storage needs for
 
irrigation. The interagency agreement between CDE and 
INDRhI, signed in August 1980, attempted to maximize both 
agricultural and energy benefits froin water development.
However, INL)fRHI is sometime: at a disadvantage in its 

,gotiationi with CDt.. 1NDRHI's lack of actual control 
-ver water :nanagement means IA)NfitI has little data on how 
much water is supplied through it,; sy!,tems, or how much is 
needed. CUt's data on energy needs are much more exact. 

h . Oficini para el Det'arrol lo Integral 
Agropecuario (OUESIA) 
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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-qovernmental 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 locai governments, the private sector, aqricultural 
cooperatives, and individual farmers in the agriculture 
sector. Their role when compared to Instituto para el 
Desarrollo del Suroeste (INDESUR) becomes problematic in 
concept and in action (Johnson et al., 1972). Perhaps, 
their greatest achievement is the running of the Valley 
Directive Council (see organigram, Table 3), which ineets 
once a week to discuss and solve local probleinns. 

i. 	 Instituto para el Desarrollo del Suroeste 
(INDESUR) 

As part of ONAPLAN, INDESUOW,; job is to 
assist in establishment of a cohesive plan for 
implementation of projects in the Southes" and coordinitn 
projects of other organizations of the public sector, 
including SEA. There are about 17 employece: ati( loij 
projects currentLy unoer INDESUR. In qneral, it is 
believed that INDEbUR gives good technical aidvi ;e, but 
lacks authority to coordinate the diverse array of projects 
on-going in the region (Johnson et al., 1982). 

j. Aqricultural bank (Bianco Auiricola) 

Aftfe!r the Secretariat of Auiricultuie, the 
official GODR in.titution that reacties; the largest "umber 
of small farmers is the Banco Agricola. It i'; th 0-'min 
source of creuit for crop production and can lend money to 
individualr and/or groups of people. They lend 
considerable ainounts to "asentamiento,;" and to oth,,r 
farmers with irrigated lanan . nen lands are irriated, 
the Bank col le.ts the water fee! for INLIII by subtracting 
them from th, loan. 



68 

3. 	 Technical/Administrative Requirements for 
Project Implementation 

Water management implies a number of changes
 
in agency behavior. Agencies must pay a great deal more
 
attention to the more direct and indirect rocial and
 
environmental consequences of their actions in the field.
 
The lines ot communication must flow more strongly from the
 
bottom-up in agont, administration. Agency personnel in
 
the field mi..,t become more conscious of, and adjust to, the 
activities and capabilities of' other agencies. A great 
deal more fOCLS must be placed upon the target population, 
in this case tht water users, and their perceptions and 
capabilities. While difficult to ac(,omplish, there is 
experience that demonstrates that water development 
agencies can and do change. The U.S. Army Corps of 
Lngineer.; has become a great deal more sensitive to public 
participation and the environmental consequences of 
construction in the last 15 years (Magmanian, 1980). The 
National Irriqation Administration of the Phillipines is 
having some success in strengthening its work in support of 
communal irriqatio: associations (Korten, 1980). 

There are signs that suggest that water 
resources policy in the Dominican Republic is undergoing a
 
transition tn water management. The force- behind this 
chanie arc. several. The pace of lirrge dam and diversion 
conlitruction i., slowing. Difficulties in the actual 
operation of irrigation projects are becoming evident. 
There are physical manifestations of poor management, such 
at uncirtin water delivei ,, water-loqqinq and drainage 
problems, soil salinity, and less production than 
anti ri pted. 

INDRIiI has been !;ubjected to negative 
political consequence!; of dis';atisfied farmers. Conflicts 
betw,.,l' tser:, and water ma naqerc. that are not s;ettled in 
the. ft.|d 1 ibcoi,, POl t ic(d . P,',-.,ur! . write arnd phone the 
D ict, of the lPrei((oent or the o ffice:; of the Secretariat 
or Sub ;,cr.t ri,,t of Aoriculture (SLEA). The, Director of 
lqJI) I11J i-. t hen put undher pre,!;s ure, whi ch he pa Emes on down 
th' lino- to irript.lo, districtL;, to beqin to seriously 
pur!,u, the, I orma1 tion of use.r roups 

I n t,. (" ;l ncy co n I)ict. hau a I, o become costly, 
(.,. ec*illy in th,. (eld where failure to integrate the 
activit, .t,, of ml e it-ntqlCi,.!, bec:oi,, clearly evident in 

e mrxv 	 NW.i It.rm , l x''i s{ '; , to i rrigantor:;,. and other 
fI(I en C el 5 haJ:;"'. he'(oUn to c,,v,,o; in,.,hanitmu; for interagency 
eoop or,. trio, ii tin iIeld. commn ittee callndOLh A coordinratin(i 
OAt.~'Il/ Wna ,, t abl '.heu In AMun to intonrnto the ueveloprnent 

http:irript.lo
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of the valley. The membership is comprehensive, cutting 
across a variety of interests. Membership includes: 

a. 	Agriculture 

- Secretaria de Estado de Agricultura 
(SEA) 

- Instituto Agrario Dominicano (IAD) 

b. 	Institute of Cooperative Credit and
 
Development
 

-	 Instituto de Desarrollo y Credito 
Cooperativo (IDECOOP) 

c. 	Institute of Price Stabilization
 

-	 Instituto Nacional do Estabilizacion de 
Precios (INESPRE) 

d. 	INDRHI
 

instituto Dominicano de Recursos
 
Hidraulicos (INDRHI)
 

e. 	Institute for Southwest Development 

- Instituto para el Desarrollo del 

Suroeste (INDESUH) 

- Banco Agricola (BAGRICOLA) 

f. 	Agricultural Machinery Project 

- Proyscto do Servicios y Maquina;ias 
Agricolas (PROSEMA) 

q, 	 (:etr'c for Pr'nlnOLion atndl Uxport 

Centro DominLcano de Promocion do lax 
.0 Zxportaciones (CEDOPUlX) 

h. 	 Private Sector Representatives 

- Ropresentante(s) del Sector Privado 

I. 	Representatives of the Province
 

-	 Representante(s) do I& Autoridad Civil 
do Is Provincia 

.9 
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The ODSSIA office has a permanent Director, a
 
position now held by Ing. Frank Camino, and an office staff
 
of 8 people. ODESIA has already begun a project to improve
 
water management.
 

Signs of institutional change towardmore
 
coordination on the national level are also becoming

evident. INOAHI and SEA have come to an agreement to
 
provide technical assistance for irrigation and drainage.

Further, an interagency committee has been formed at the
 
Subsecretariat level to deal with some of the problems of
 
agricultural production including water management. At
 
this writing, the committee (Comite de Coordinacion para la
 
Planificacion Sectorial Agropecuaria) COCOPSA has met but
 
four times, has no permanent staff, and has an uncertain
 
future. At the same time, it must be noted that the
 
existence of the committee is a signal that agencies are
 
recognizing the need to coordinate a response to problems

developing in the field.
 

This project intends to facilitate the growth

and development of these trends toward water resource
 
management through the Water Management Implementation

Process.
 

4. Constraints to Irrigation Water Management
 

The above description of agencies involved in
 
water development reveals a number of characteristics of
 
the institutional structure that has prevailed during the
 
water development era in the Dominican Republic.
 

- Water development has taken precedence 
over water management 

'Water planning has taken place without
 
considering resource constraints,
 
particularly the constraints of farmers
 
technical ability, lack of organization,
 
and the persistence of traditional farming
 
practices.
 

The governmental organization that 
delivers water has been only loosely
linked with other organizations that 
Intend to help irrigation farmers. Bach 
organization has in large part operated
inoependent of the other, often assuming
that other organizations will perform
taski that, In fact# they lack will or 
resources to perform. 
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- The flow of resources (money, expertise, 
equipment, etc.) to the operational level 
has been insufficient and uneven. 'The 
national level of organizations has been 
insufficiently responsive to problems that
 
arise in the irrigation district.
 

- The water user has not been the focus oforganizational concern. Agency officials 
that serve them directly have not been
 
sensitive to their needs. Users have not
 
been effectively organized to pursue and
 
protect their own interests.
 

For the Azua region, a number of institutional
 
constraints to improvements in agricultural productivity
 
were Identified (Johnson et el., 1982). A short list is
 
provided to indicate some obstacles to successful
 
irrigation water management in context of this project:
 

- Ixtensive movement of technicians from one 
position or location to another. 

- Party-related agro-politics to prevent 
improved project coordination.
 

- Little central GODR support. 

- Poor administration of resources at the 
national level. 

W	Pew mechanisms to resolve problems because 
of mobility of members of Directive 
Council of OD&8IA# that is#no constancy 
of people In position where problems can 
be resolved. 

- Little cooperation between INDMU3-XAD 
control of irrigation water. 

on 

s. Project Management structure 

SkA and lAD 
The analysis clearly indicates that INDRHI, 

are hoavily involved In the irrigation 
districts of the country. The Agricultural bank also is 
involved but not at the management and operational level. 
There is also evidence of INORXI's increasing awareness 
that there must be an interdisciplinary approach to 
manaqing the districts from the headworks,of the system to 
the use of water at the farm level. This necessitates full
cooperation with SMA, LAD, and the farmers. Cooperation 
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now exists in many field offices.
 

The following management structure is
 
therefore proposed:
 

- That INDRHI undertake overall
 
responsibility for the Irrigation

Water Management project. A high
 
level person in the decision making
 
process be charged with overseeing
 
the project as project leader. The
 
Chief of Party of the contractor will
 
have direct access to the the project
 
leader in all activities of the
 
project.
 

- To assure the needed cooperation and 
coordination of resource availability 
and use from other agencies a coordinat
ing committee be assigned to advise and
 
work with the project leaders. Annual
 
plans of work will be discussed and
 
areas of responsibility and coordination
 
established, Each committee representa
tive will be charged to provide direct
 
contacts within and for that agency.
 

At the field level Directors will be 
established for each Center for Water 
Management. The project will provide 
for one Counterpart from the contractor's 
staff and the GOR will provide the 
Directors from XNDRHI-BEA or LAD. A 
coordinating committee is suggested at 
the field level to assure agency
community farmer participation. 

6. Agency Experience in Project Management
 

The analysis of agency experience in carrying
 
out projects of this kind reflects some concerns. Although

the lit of construction works accomplished is Impressive,
 
the construction of Phase L of PRYN has run into trouble.
 
There is evidence to suggest that most agencies of
 
government have been a part of fairly straight forward and
 
eily managed project activities, But there is little
 
evidence of experience or abLlity to coordinate the
 
activities of a project as complex as the one proposed in
 
this Project Paper.
 

The project recognlses thto complexity of an 
integratea water management system fr(om the poLnt of 
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collecting controlling and diverting water through a
 
delivery system for use on a farmers fields. Accordingly,
 
the following actions will be takens
 

A project monitor experienced in the
 
administration of irrigation agriculture

will be contracted to 	interface with the
 
GODR and the contractor for the project.
 

" 	 That the contract for implementation will
 
be an AID rather than a host country
 
contract.
 

That INDRH will be the primary agency to
 
implement project working within the
 
management structure cited above.
 

That close monitoring 	procedures and
 
.	 performance will be reported at regular


intervals so that changes, if required,
 
can 	be made in the plans of work.
 

7. 	Conclusion
 

The implementation, operation and maintenance
 
of an irrigation district to properly service the needs of
 
the water users is a complex task. It requires a degree of
 
sophistication that is seldom obtained without years of
 
experience and a working out of solutions to probless on a
 
continuous basis. It Is only after agency personnel have,

worked their way through the many levels and operations
 
involved that they are ready to address the decisions of
 
operation and maintenance of the system. Ideally personnel

who have advanced through the planning, design and
 
implementation stage of a project are best suited to,
 
continue on as system managers and administrators at the
 
policy-making level. This experience is hard to come by
necessitating many short cuts to fill positions witio 
inexperienced personnel. 

The analysis of the institutions discussed In 
this section indicates that working relationships are 
really just beginning to evolve in relation to water 
management, There is a transition taking place in INDRHI 
expanding its traditional role to Include more direct 
involvement with the water users and an increasing 
recognition among INDRNI personnel that the primary purpose
of the irrigation district is to serve the water user. 
These trends bode well for the future and this project will 
help accelerate the rate of change. 
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A great deal of coorcination is needed to

coalesce the expertise available within the GODR
 
instltutione in water manacement. 
Steps must be taken to
 
reduce unneeued overlap and qovernment costs for
 
administration. As this is done, agencies must then

clarify their mandated responsibilities and assume fully

their roles of leadership, A set of policies and
 
procedures is needed to guide this needed change.
 

ince conflict over water is inevitable,

especially in periods of short supply, volicies and

procedures are also needed to establish priorities In water
 
use for the common good.
 

Tho analysis concludes finally, that the

removal of all the constraints outlined in this analysis

must be unuertiken over a period of time. A strenathening

of present institutional structure should be used rather
 
than create new entities. Government resources to
 
Implement, operate and maintain present projects should be
 
a priority with the GODR.
 

D. iconomic Analysis
 

1. introduction
 

a. Purpose 

This analysis demonstrates the
i' hOUT economic and financial feasibility of theWater anaqement project at three levelst hectare (farmer)j


region (PHYN and YSURA)i and national (Dominican Republic

irrqateu lana area).
 

The purpose is to estimate the project's
probable benefits and costs to the farmer the pilot

regions, and the nation. 
 Net present values and internal
 
rates of return, along with bonefit cost ratios are the
 
measured estimated which will provide the managers and
 
directors of AID and the GOUR withi additional Information
 
upon which to make loan and lnvestmonL decisLons.
 

b. 8cope
 

in this analysis, project benefits and
 
costs were 
treated quantitatively and qualitatively. While

the qualitative differences may well be the most
 
significant ones, most attention is focused on the

quantitative estimates, as is usual 
in such analyses.
below are liatec the variour costs an* benefits treated In 
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this analysiss
 

1) Qualitative
 

- Decrease in environmental 
destruction caused by poor water 
management. 

- Increase in number of hectares 
irrigated due to proper management 
and pricing of water. 

- Decrease in underemployment of 
landless rural laborers# and rural 
to urban migration occasioned by
the increased yield on existing 
irrigated Land. 

- Decrease in malnutrition on the 
small farms In the areas Influenced 
by the proJect.
 

- A potential decrease in food 
imports and an increase in aqricul
tural exports. 

2) Quantitative 

- On-Farmp Regional and National
increased agricultural yieldst 
outputs and Incomes. 

Project benefits were estimated by compaingthe situation expected WItt the project to that expected
WIThOUT the project. An attempt ws made'to identrfy the
overall return attributable to the water management
projet, i.e., to estimate the Impact K",th and 1UOTU5 the
project. The difterenco Is assumed to be the expected net
additional benefit arising from the project. 
IWery attempt

was made to provide eredible and useful Information within

the time and resource limitat'ons given. In the final 
analystS, of coursee every project must ultImately beaccepted or rejected on the basis of a subjective
judgemnt , 
the Intent of this economic and financial

analysis Is to contrilbute to this judgement, but not to 
replace Its 

2. Methods and Data 

a. KINl and %ITNOUT Concept 



. . .76
 

Project analyses are often done using a
WIlTH and II'HOU' approach as distinguished between a BDFORE
 
and AFTER approach. The distinction Is largely one of
semantics. 
 The BbVIORg approach Lipplies that productivity

is constant before the project but increases afterward.

The WI'HOUT concept suggests that productivity could 
decline over time if the project is not Implemented.

fence, under the hI'Zh and WITHOUT concept net benefits over

time are due to increasing productivity as well as a

reversal or slowinq of declining productivity.
 

There are suggestions of a possible
decline in soil productivity on some irrigated farm land
due to a buildup of Ilts in the soil. Furthermore, water 
management could result in reclamation of some abandoned
lane (Table A-i). In the absence of reliable estimates,
the analysis reelects only increases in productivity.
However, the terms WITH and WITHOUT will be used In the
analyses, even though no losses WITHOUT the project are
 
added in as benefits WITH the project. 

The WI'LH and NITHOUT approach, to
reiterate, defines benefits and costs In terms of 
the
 
situation expected in the presence and in the absence of
the project over time. Added benefits and reduced costs
 
resulting from the project were summed, then benefit
reductions and cost increases were subtracteo out to arrive
 
at a net incremental project benefit on an annual basis 
throughout the expected life of the project.
 

b. HectAre-Farm Level
 

1T betpLn with, at the micro level, a
 
*representative* hectare (and tares) 
 of the target region

PAtY-YSURA was constructed as the base unit reflecting
costs, revenues, and yields. 
 That is, costs and revenues
 were weighted on the basis ot the number of hectares
 
planted to each crop to arrive at weighted average costs
 
anu returns. The not benefits %iTh ana WIHTOUI the project
 
are weightea averages (Table A-U).
 

c. Data Sources and Assumptions 

Secondary data from various published
sources, which were juaged to be reasonably reliable, were
used in the financial and economic analyses. Much of the 
oata and other information available were for the 1981 crop
year. %eighted average crop revenuqs and production costs were calculated using these data sources. Prices on the 
cost siae as well as the benefit side were asqumed to rise 
uniformly by the same proportion over the life of the
 proect. It In recognised that souu crops may be subject 



to price controls. Therefore, sensitivity analyses were
* 	 conducted. One in which prices of farm products were held 

constant over the life of the project and another assuming 
a 3 percent increase in prices received. 

d. 	Regional Level
 

In order that these hectares be
 
"representative"# of the irrigated regions where the two 
pilot projects would be located, it was necessary to 
collect data such as hectares devoted to each crop, yields,
costs, prices, etc., on the major agricultural crops grown
in the area. This information is summarited in Tables 5 
and 6. Virtually all variables, upon which'the anlysLs was 
done were extrapolitated'from this basic information. Por
 
additional statistics on the PIHY-YSURA irrigation areas,

see 	 Annex, Tableu A-2, A-3 and maps. These combined
regional irrLgation areas cooprise a total area of 
approximately 30,000 hectares, of which about 26,000 is in
 
irrigated production for which data were available. 

e. 	tational Level 

The potential hectares for development at 
the national level, revelant to the water management
project, is the total irrigated area of the Dominican 
Republic, currently estimated at about 200,000 bectares,
including pasture land,. However, It is estimated that if 
all 	potentially Irrigable land were developed it would

approximate 500,000 hectares. Although, the crop mix for
the nation's irrigated land differs from the combined 
PkIN-YSURA ore, as seen in Table 7 below, the similarities 
far outweigh the differences. Aoth the national and the 
regional areas produce the same crops on 99 percent of
their respectLve areas. Sven more remarkable is the fact
that the average weighted costs and revenues for both areas 
are 	nearly equal despite the different crop mix. Based 
upon these figures, it appears that the 26,147 regional
hectares are quite representative of the 146,744 total 
hectares currently under irrigated crop production In the 
nation. Hence, price figures for the region were assumed 
to approximate those of the nation in this analysis. That
is to say, weighted estimates of yields, costs, revenues, 
etc., computed from regional Infonation, wore assumed to
reflect national variables. For additional information on
aqricultural lana, irrLqated land, producLion, land tenure,
etc., 	 at the national level, see tables A-4, A-Sand A-$ of 
the 	Annex.
 

f. 	Life of Project and Project Area Impact 
Assumptions 
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The water management project was estim,.tqdto have a life of 20 years by theirrigation engineersworking on the project paper. In addition, land levellingand improved water management practices were estimated by
the engineers to occur at the following rate:
 

* Hectares n 5.11 x 10 - 4 x Yrs 2. 5 3 x
151,120 has. Farmers, especially those with small
holdings, are 
 reluctant to forego production in order to
level land, and will schedule leveling either before the
crop season or after harvest so as 
to not interfer with
 
production.
 

* The rate of adoption of this technology occurs at a
geoitetric rate, although it expected to slow down and level
oft after about 17 years. This is to be expected for
several reasons. 
 Pirst, the terrain is relatively level
and no ma.or cuts or fills are required. nence, costs are
minimal. 
 The payoff is sufficient to encourage adoption of
this technology. 
 This formula was modified to reflect a

slowdown after 17 years.
 

Secondly, there Is the ripple effect. 
Studies,
including one by Zvi Oriliches on the adoption of hybrid
corn, have demonstratea that the adoption of technology
doe In fact often occur at a geometic rate. The majoritywait to see what the outcome of new technoloqy is on theirneiqhbor's farm. It Is profitable then a percentage ofthose wil1 adopt the practice. Zach of these has others
who are also observing and waiting. 
This results In a
geometric rate of adoption up to some point where It levels
 
off.
 

The project calls for extension agents who will not only
train cooperating producers, but will make contacts with

other farmers, Inviting them to field days, et, 
 so they
can get first hand knowledge of the benefits of leveling.
Morever, agents in areas outside the project will also be
extsending this taechnology to their clLentele. 

All of t , effects combined are expected to result Ina geometrtc -eof adoption, which will probably start todecrease towards the end of the project. 
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TABLE 7
 

PRYN-YSURA IRRIGATION REGIONS AS COMPARED WITH NATIONAL IRRIGATED TERRITORY
 

WITH RESPECT TO CROPS, IIECTARES, REVENUE
 
I 

PRYN-YSURA NATIONAL 
Has. as Revenue ($DR 000) Has. an Revenue ($DR 000)
 

Crops Has. % Total From Saies Has. % 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 WEIGHTED AVERAGE REVENUE 40,616 $DR 1,554
 
FROM SALES PER HECTARE 26,147
 

NATIONAL IRRIGATED TERRITORY 1.EIGIITED 233,690 $ 1,592
 
AVERAGE REVENUE FROM SALES PER HECTARE 146,744
 

Source: Estadistica Aricola, AAo 1981, #9 INDRI, Santo Domingo, Junio, 1981
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°1'hlformula used to describe the rate of
 

auoption of this technology is of the form Y a a Xb . 
provide the equation Y -Establishin. the geometric rate to 


(5.11 x 104 ) (X7.53 ) which, when multiplied by total
 

number 	irrigated hectares in the irrigation districts
 
MV) that can be
(151,120) has gives the number of hectares 


20, 	was based upon
levelled for any number of years up to 

the personal experience of the engineers involved. Thus,
 
the decision was made that when X n 5 years Y - 0.03
 
hectares that are expected to be levelled. This, then
 

When X w O, Y w O, X
establishes the formula shown above. 

. S.Y 0.03, X a 2U y n 1, which indicates all lands
 
should be leveled in 2U years.
 

a
Benefits on half the land leveled in 


given year are assumed to be received in the year in which
 

development occurs.
 

g. 	WIThOUl Project Financial and Economic
 
benefit
 

Information from Tables 5, 6 and 7 above,
 

was used to compute %1'HOUT project expected weighted
 

financial benefits and costs from production per hectare,
 
the expecteo number of hectares to be influenced
as well a: 


by the project over the expected 20 year life span of the
 

I-able A-7 of the Annex shows the computation of
project. 

these weighteo financial benefits and costs for the PRYN
 

and YSURA regions. Thus, in the absence of the water
 

manaqement project, a "representative" of land could be
 
financial benefit
expected to produce an average annual net 


of RU$75U. This figure inultipliea by the hectares to be
 

influencea by the project, constitutes the WITHOUT project
 

financial situation. Keep in mind that no benefit from
 

reversing or slowing oL alleged declines in soil
 
productivity were included in the benefit stream.
 

The estimated WITHOUT project economic
 
benefit from production is similar in composition to the
 

financial one describe6 above except that certain market
 

prices were adjusted for implicit and explicit subsidies
 
and distortions. The adjusted market prices, referred to
 

shadow priceu, are assumed to compensate for these
ac 

distortions and more correctly reflect "true" market prices
 

froin a social (national) perspective. Below are listed the
 

assumotions usea in the computations of the revenues, costs
 
anu 	net benefit: for the economic analysis.
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NO SHADOW PRICES
 

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

II. The difference between the official foreign
 
exchange rare of RD$ 1 = US$ 1 is RD$ .47, this 
increase is assumed to be passed on to producers
 
as higher prices for imported inputs into the
 
production function.
 

SHADOw PICES 

I1. 	 The following shadow prices were substituted for
 
market prices based upon the rational offered:
 

Official or
 
Variable Market Price Price Rationale
 

wage RDS 4 man -day RDS2 AID estimate
 

water RD$ 2.5 - 11.50 RD$44 INDRHl estimate 

In rable A-8 an estimntp of the computed
 
economic benefit per hectare is provided for the WIThOUT 
projecc case. shile revenues remained the same as in the 
financial case, economic costs were less and, therefore the 
weighteu av-raqL net economic benefit per hectare of RDi$939 
wa:; gredter than the VvIrilOUT financial benefit. 
Multip1yinu this figure times tie expecteL number of 
hectares expecte(1 to be influencea by the project
constitut(, the ;fliiOUT economic benelit in year 1 o the 
project. 
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h. Project Benefit and Cost Assumptions
 

This analysis assumes a 30 percent 
increase in yields with proper water management (USAID/DR, 
19b1). This rate of increase is considereu conservative 
since personal experience of members of the design team in 
aiferent areas of the worla have seen rates of increase 
from 50 to moLe than 100%. Part of these increases in 
yielc in attributed I- land levellino anLi tte balance is 
assumed to be a direct result of training, improveu timing 
of irrigation-agronomic inputs with proper water 
mannaqement, improved drainage and other aspects of water 
management. 

An increase in yiela is expected to result 
in increasec harvest costs, but not by the same proportion 
aue to increasea efficiencies of harvest operations. An 
in-rease of 20 percent in harvest cc-t was a~sumec, wnile 
labor eLficiency in wate2r management was estimated at 15 
percent*. Usin weight-a averages, it was estimated that 
trhe n.,t e41:ct in tctil costs wa. in 1nc-r.,:e ot just over 
one p2rcent ('Tabl- A-9 of the Annex). Iherefore, without 
additional ztudies ana information, labor increase! and 
decreases due to the pro3ect are assumed to balance out. 

Machine rental for lana preparation is
 
also aas umea not to be affecteo by the project, except for 
lana nlanina or floating arn possibly for crops harveste" 
mecirunically . Lanj leveli nc i 3 curlsiaeore u L-1CApIlI 
investment and not an increa.e in productLion cost. it is 
recoinmienced that leveled lani be planc, d or floatea each 
year to keer, it as level as possible. The cost of this 
operation is etLimatpc to be 30 percent of the original 
cost of levelina or about RD$37 in year 1 of tlie project. 
hile it is not certain to what extent "other inputs" such 

as fertilizer, insecticide, transportation, etc., will be 
affected. It is assumed that all "other" inputs ir,Tables 
5 ana 6 are increaseu in proportion to the yield increase, 
namely oy 30 percent. 

* In the absence of data on efficiency of farm operations, 
several of the oesign team members, all of whom have
 
oporatea farms, agreed on this iiqure da a "best" estimate.
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For both the financial and economic
 

analyses, average revenue from sales of proauction is
 
assumed to increase by 30 percent on all land (hectares)
 
influenced by the water management project, reflecting
 
yielc 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 recognized that in later years of 
tne project, large numbers of hectares are projected to be
 
leveled. 'Withyield increases projected at 30 percent, 
this represents a substantial increase in supply. This
 
could seriously depress prices unless market development
 
ani, shifts in proauction to scarce or exportable crops 
occur concurrently.
 

Attempts were made to obtzin price and
 
inc'one elasticities for the crops in question, along with 
import-export statistic;. However, what little work har,
 
be:n done in this area is not very reliable, and suqgest
that it be assumed that the market and production 
ad-!ustments would occur over time so as to absorb the
 
increasea production. it is hoped that such will be the 
ca:,e. The rate of growth in population is projected at 2.5 
percent per cent. This may create sufficient demand durina 
the early years of tne project to keep prices from fallina, 
but. not ourina the later years. Lven with a price support 
policy, upwaru aajustrnents in prices occur periodically. 
holaing price., constant, while incomes are increasinq,
could increase demand. The sensitivity analyses, in which 
prices receiveu are held constant while costs are allowed
 
to rise, may partially compensate for this deficiency.
 

As land is leveled and supplier increase 
to the point of depressinq prices, there could be shifts in 
production to those crops that are imported. This woul a 
have a favorable effect on the balance of payments postion 
o the Do:-iincan kepublic. In audition, export airket!; 
could be develored which would give support to price,- as 
well as bring in aditional dollars. It i.; beyond the 
3crnpe of thi5 analisis to conduct the necessary studies to 
exai;iine the effects of all tlhse possibilities. 

As pointea out earlier, .or the economic 
analysis, water cot;t. per hectare were shadow priceo at 
RU.144 for rea-,,,()n- olaboranta( upon in Tnblo A-IU of the 
Annex . rout Tahl - A-l1 we see al thet a.is-:npt ions 

offma nil f to in !; t ima teu a n,,t I ninlaic a I bent i t per 
nectareA i ri prc ,ct of PLD3ti :nrd a not economic benefit 
per hectare all h project oi RD$34b . 
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i. Re: ults - Financial and Economic
 

The results of the initial analyses are
 
presented in Tables A-Il, A-12 and A-13 of the Annex. The
 
financial analysis yielded a net present value (NPV) of
 
RD$1U6 million when discounted at 13 percent, with an
 
internal rate of return (IRh) was 36 percent. Tho economic
 
analysis was done in terms of real values and was therefore
 
discounted at 5 percent. The real NPV was calculated to be
 
RLS 84.b million anu the real IRR was 21 percent, with a
 
benefit-cost of 5. All of these figures sugqest a high
 
payoff ior the prcject.
 

A cash flow financial analysis for a 
representatLive ectare was ctone on a WINIlt and WITHOUl basis 
(Annex Tanle A-13). 1he first lane leveling to any major 
degree, paid tor by farmers, iz not expectea to occui much 
betcre toe !ifth year of the project. By then the 
estlmateu cost ot RDS123 for leveling is projected to 
itrlatE: tC RDSIbl at an assumed 8 percent rate of 
inflation. Other costs ana prices are assumed to increase 
by the sarie percentage rate. 'The cash flow is sufficient 
to pa, of! a loan for land levelino. Furthermore, the cash 
flow Aliti the project is substantially greater than WITHOUT 
the project, inaicating that it is profitable to level farm 
lane. 

During the first five years of the 
projtect, net cash flow benefit. were neoative as was to be 
expected, since ,'ubstantial project costs were disbursei. 
However, btne'.its become positive immediately thereafter 
arc continue throughout the remaining life of the project.
It is a:;suneo hei.e that operation, maintenance, training 
ano extenblor costs after the initial five year period of 
tne project arc, the normal ones incurred uy the GODk and 
are thereloze not attributablc to the water management 
pre lect.
 

. esult- - Sensitivity Analysis 

'Tlhe results of the sensitivity analyses 
sugoest that the project is financially souna when prices 
fail to jncreasJe aq much as costs. A financial analysis of 
t!)u worst possiDie case was done. That is, orices received 
we-re helc con:;tart wnile costs were allowea to increase at 
a rate oL t percent. lhe res;ult was an NPV of RUS9.7b 
millior, w: th an 1i(k of 19 percent Cinne. Table A-14). 
'Ihi!; s :;till above the opporturnity cost oi capital. Due 
to Lh-. urialuilitility oi a computer, an econoiric analysis 
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with constant prices was not done. When foreign exchange 
was shadow pricea at RD$2 to US$1, the real IRR aropped to 
lb percent (Annex Table A-15).
 

A sensitivity analysis of financial cash
 
flow for a single hectare was done to determine if there
 
would be sufficient cash flow to pay for leveling land.
 
The results indicated that even at a zero rate of increase
 
in prices receiveo, in face of an 8 percent increase is
 
costs, there was sufficient cash generated to pay off land 
levelino loans (Annex Table A-16). Moreover, the results 
showeu a NPV substantially higher VITH the project than 
WI'ITOUT. 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.
 

TABLE 8 

Summary of overall project feasibility under alternative
 
assumptions ana analysis
 

Interr.al Rate of Return
 

Financial Economic
 

Full on-farm benefits 36 21 

Constant prices and 8% "" 
19
inflation for costs 


Shadow price for foreign
 
exchange at RU$2 to US$l 18 

A cash flow analysis of this fund was done 
to aetermine if there would be sufficient to meet creait 
aemands (Annex Table A-17). The ;um of payments expected 
in each year i; actually the cost of lana leveling ao u.;eu 
in the financial and economic ana]ysis (lables A-l1, A-12, 
A-13). 

http:Interr.al
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Credit is to be extended at an interest
 
a of 12 _
 

perioo. That is, only interest will be paid the first two
 
years, beginning the year following loan acquisition.
 
Loans are to be anorttzec over three years commencing with
 
the thiro year. Credit is assumed to be dispersed evenly
 
throughout the year. Hence, interest receivable by the
 
lending institution will be 640al to one half the amount of
 
first time loans times an interest rate of 12 percent.
 

As can be seen in Table A-17 of the Annex,
 
the credit funo is depleted during the ninth year, assuming
 
that no other institutions are lending credit for land
 
leveling. However, it may be that other sources of credit
 
will be available at that time. toreover, this analysis
 
assumes that every farmer who levels land will do so on
 
borroweu money. This may not be the case, Additional
 
funds may have to be supplieu unless the lending
 
institution is willing to operate on their own money, or
 
other sources of credit are available.
 

3. Conclusions
 

Thq results of the analyses demonstrate the
 
economic and financial feasibility of the project for the
 
hectare (farmer), the region (PRYN-YSURA) and the nation
 
(total irrigated area). The internal rates of return were
 
above the opportuntiy cost of capital in all cases,
 
including the sensitivity analyses. The cash flow position
 
of the producer was demonstrated to be substantially
 
improved as a result of the project.
 

The analyses were only computed using
 
estimated quantificable variables. There are other
 
potential benefits that will no doubt occur but estimates
 
by scientists were lacking. Resident soil scientist were
 
reluctant to estim&te proouctivity decreases in the absence
 
of the project but insisted that land that was once
 
productive could be reclaimed. Neither were national
 
multipliers of output and income applied to expected
 
increases. All of these benefits are real, but not easily
 
quantifiable. were they quantifiable, the expected benefits
 
would be substantially larger. All this should be
 
seriously taken into consideration by AID and GODR decision
 
makers.
 

Finally, it should be noted that after 20
 
years not all the irrigates area of the Dominican Republic
 
was a-, ,imea to be affectea nor is the area irrigated a
 
constant, but, rather an increatiny dynamic realty. "An
 
auditiona IUU,UO hectares are expected to be irrigated by
 
19U5, ano it is estimated (deponding upon soil studies)
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that the total potential irrigated land could be as much as 
5CU,0OU hectares." (Reynoso and Encarnacion 1980, as cited 
in Country Environmental Profile, DR, A Field Study, 1981, 
p. 37). Thus, there is every reason to expect that the 
stream or benefits will continue into the future and 
influence much more land than estimated in this analysis if 
the per hectare net benefits approximate those calculated 
and iU the farmers adopt the new water management 
techniques anu practices. 

it can be concludecr, therefore, that the 
oroject represents a major advance towar-I implementing the
 
GuDR anc ID Mission agricultural strategy objectives and 
goals of increasinq yields, income, and employment of the
 
taraeteu small ana medium farmers. The e timated net 
benefitE of the project, basea only on quantiriable 
variables alone, are aoequate to justify an investnnent in 
the water management project. indeeo, when all expected
 
benefits are consiaered, this investment may well warrant
 
priority status.
 

E. hnvircnmental Considerations 

1. Impact If Irrigation and Mitigative Measures.
 

brinqinq land uncer irriaation does create 
environmental problems. 1his is particularly true during 
construction 1 oarns, canals, drains and other structures 
where erosion may be serious. The Irrigation ;Nater 
Manacement proiect will not be involved in irrigation 
system construction, nor in activities which will increase 
turbidity. The project is to manaqe water for purposes of 
irriqation and in so coirnc will moreo likely reduce the 
negative environmental imoacti. Althouqh irrigation may be 
accomonied by ror, dicease problem:., 1:etter manaaement of 
watrr will aid in u ca. e control. hater carrying 

u';pendeu Lol ia. , aii.eise oraanisms, ano aqri-chemical.& 
when arplieu tc the soil, filter out the secimerient5 an many 
water-borne nrqanim.; will We fliltred out and/or 
decomno!; . f1n, rg,:rticiaes ar, doeiraae1 or ar.;orbed onto 

. tri [proces c[ ha!-, a purification-o irriaiLtion 
COLd DOnOift . 

,'. : I : the pro m v't Ltj; l r: (: i:lu 
'(h.elmnitn! i(n. nr;ra::, , way, of fi -iin i z i no thy, unr-!,i t le 

erv. r - iLt , I a, iouct , ca r be ti u- It . Ari t hfr coino nent o. 
.t, pro.ow.*t. or,' iuct i.- trw sori tori no o! water anco ut.u 
t r.it}' anci c'i rtair,cheiivici Cc' .tl ituentL in th,_e 
ur inane waters . An exc :l Int prel iimina ry exas. ination of 
th(. propct(eu ,rciect i. anpenuv,:, inatia]. Evironinontal 
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hxami nation. 

2. Irrigation and Public Health Problems.
 

vhen irrigation is introduced into tropical or 
semitropical climates it ii likely to increase some health 
hazarcib to the rural inhabitants. The irrigation ditches 
and cd nal ' brini wttor to the peopl, and they commonly not 
orly use It for ttieir crop,, and livestock but as a source 
c. trn u o,:,. t L]; 'y . qhey was!i t beiI, ,, and their 
clothes ana mary swim and play in thes e streams and thus 
are .tUUJQCL tO inuti:le exposur,.P-

Durir, c tnh team's visit to the fielo, members 
ob! erved wher. ra .ewaae and waste(. form the city are 
being ai!icar~iei into the river above an irriQation canal 
civersiok. 

Fror, experience it i1 known that fertilizers 
ani pesticiaes are someties cirri, I by rain or irrigation 
water intc irrioaticn cjitoctos ano , . Pestlcide 
resiaue.-; aro dumptUu i ntc thu wa tr anc sometimev. the 
containers rin,:ec iT,, th,, strew The team was informed 

,that uom of the pe:ti ci ds bi-inn.d t ram use in the Uni ted 
State., are oLtfinon from otlher sourcer ana useu on the 
Lar ( a,,s', w : :.t Vu r iot.) . Li :r.a/ ways thu river and 
irrigatcr. wat-r serv,, a.- a sewer. 

Staoriant wi' in canals ana lcw spots in the 
rielaS, w;t, e lan, etc., fro rtioaticn can serve as a 
place tar las: a-0 rry i r, , nCCrjn, i : nc.qu[o toe!; to breed. 
They also are a habitat ror snatie,. Lionmhalaria glabrata, 
which are an e-;:ssuntia l in thie li e cycl,, of schistomes. 

'Ihrough better water manaoemevnt these 
conaitiors can he ltnproveu. The quality of contaminated 
irrigation is improvec in several waiys when applyina it to 
tie lanu . Sus!)pnuu particlos ar, fi ] t,,red or settled out 
of the water. M,,any orinlirns acd Cr:u'ICt are. absorbeu by 
zuil ptrticle ana urcianlc maLt.er. "hil,: ;ome disease 
orqanic ms are retained ir. the soil thrr i; an auoauate 
"death tilme" for tL,,em ,Si; it tney are I e;icheu out or 
returned to tn wa ter -vs tern by ercmion they are no lonoer 
infcctious. seine o,.lizLle 0ol.utarits are decollirosea 
while being cirrico alona throuqh the di ;tribution system. 

By tho. proouer u .'si'on anu conitruction of thr' 
canal ind Jrain ,ia(J,. WTt t,)(,othir wi th qooc mananement, 
the- inciathno,:. o! %oi, di , .:; c. b(, r,.JCtc anc the 
tCXICity ;' otr, p, 1ut',ntt, r1tuuc'*,,. 'Incre -houla be a 
program to moititot the cui l y oi wat,,r t r i rrLaation as 
wel1 a, the qutiity of tIe wat.,:r in (irains bcine us.o;u or 
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dischargea into the river system.
 

It is not the intent to have the water
 
management project involved with monitoring the health
 
hazaras throughout the irrigation aistrict but salinity
 
mcnitoring and control is a concern of the project.
 
Consiaeration to the health hazards associated with
 
irriaation however, should be a component of the teaching

and training program.
 

3. 	Linkages of Proposed Project with USAID health 
Prograns. 

Linkaoes with existing and/or planned USAID/DR
 
proqram in public health is neccesairy to address the
 
concern over environmental health and disease vectors 
assocLatea with irriqation systems. Such linkages are
 
feasiole given the level cf support providea by the Basic 
dealth Services Program financeu through health Sector I 
ana ii loans ana forthcoming Health Sector Ill loan. 
Existing or plannea AID activities will cover the following 
areas: 

- health services to campesinos through 
healtn proinotors 

- Expanacn proqrains in inalria and 
schi-tosomiasis aimed at preventive 
measures ana control of disease and
 
vectors (malaria surveillance and snail
 
control)
 

- 'lechnology transfer in new methods for 
control of malaria ano schistosomiasis 

- Strengthening of in-country training 
capabiLities in environmental hoalth and 
disease control, arnona other activlties. 

'lhese programs offer the possibility of 
outreach to thoe(- involvea in irrigation water management.
Short seminars tor extensionsts, aaency officials, and 
farmers in YSURA anu PiY4 areas can be employed to teach 
environmental 'Iea1Lh as -elated tc water nnnaUgement on 
farms, or ar~am~.-,nti can be mau' to allow key persons to 
atteno those courses oLtereu in locations other than Lhe 
irrigation cii-trLct. 
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V. PROJECI IMPLEMENTATION 

A. GODR Project Administration 

Ihe project will be mnanaued and aoministered 
within the (xiltino GODW ins;titutional structures. INDRHI 
will have the responsibility tor manaoing project 
activities. Nithin INURHI, the Department of Planning will 
actually coordinate the various proiect activities. 

To accomplish this, all plans to carry out project 
activities ana all project disbursement requests will 
require prior ipproval by INDR<HI's Department of Planning. 
They will also assure that adequate technical standards are 
maintained in all project documentation. INDR1II will 
receive CiTbur,;emerst requests from project implementing 
agencies ano a,;sure that such requests are in conformance 
with approveu 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 proposeed 
disburs;ement is consistent with field level workplans and 
return it, to i.Dthil's Department of Planninu for 
certificaticri anc aisbur;ement to the requestinq aqency. 

Thu Department of Planninq within INDRHI, will act 
a6 the aumni it.trative oifice for coorainating aocumentation 
between AID ana the implementinq unit. This department 
will prepare, all project quarterly and annual financial 
report.;. Ihij oopartment will also coordinate regular 
borrower/grantee correspondence. 

B. Ali Project Aumlnistration 

I. Implementation Monitorinq 

Giver the cornplexi ty of the project, the 
Mis3ion believe; that it will be necessary to draw upon the 
talents of many Mi :sion staff to eftectively monitor and 
support the project. 'To accompli-;h thi ; in a systematic 
fashion, the MJ s!ion will. form a )roje,ct team. Tne 
Mission's Aqricultural Development Oflice (NIDO) will have 
primary r(esponsibility for monitorinci tfie project. One 
ARUO Stfi member will be desi;iqnateU the U! AID project 
maniger . Thi s peroon will cooruinate the Mi:s;ion's 
monitorinq aictivities and r,:pr,:.:nt Alt') at. the working 
level. M rnb, o1 the ot.ner i otf ic, will ber s r nii 

.ae.-ignatea as project nc:m mnesiber!. Ir, particular, 
personnel rom the Mi,:,ion's Conurol lor, Manaaement, 
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Capital Development/Englneering, Health, and Education
 
offices will be assigned to the team to provide regular
 
staff support for tne project. Additional members of the
 
ARDO staff will supplement the project team from time to
 
timne to assist in carrying out tield monitoring activities.
 
An increase in the Mi.;sLon's current staffing level is not
 
vieJeu a3 necessary to adequately support the project.
 

2. Procurement and Contractino Plans
 

The Mjission has determined that the 
procurement of all technical assi stance and the services of 
a private procurement agent to purchase the equipment will 
be unuertaken by AID directly. The Mission bases this 
aetermination on the conclusion that use of the host 
country contracting rniae tor these procurements woula 
unneceLsarily dela' project implementation. In addition, 
direct contracting by AID would not materially increase 
expenditure of Mi:;;ion staff time. 

Unaer the project, laroe amounts of technical 
assuritance and trainira are necuea to help the GOUR in the 
planing ano orqanization of project activities. To be 
eltective, much of this training and as!;istance are needed 
during the first year. As ientified durine project 
development, Title XII universities can be-st provid,- this 
training ana a! '.stance. 

Given the wide range oL technical as:;tance 
servicts neecied, the need for a strong agriculture re,,search 
support capability, and the neen for an institution that 
has field expe-rience on farm watr, manaonement traininq , it 
semn3 apparent that only a univer sity cdin provi(e all the 
assistance rieoueu in one package. In addition, a U.t. 
lane-grant university woulu probably offer the best 
possible source of this as:;istance qiven the ntod for a 
strono aqzi cul t.ur. ns!ti tutional .,ackrironrid. '11u!; , the 
Title XII mectiani sm seems to offer the mos;t ef,:fctive way 
to procur- the neeucie at.;1istance. The ilNti . croup could 
assist th, ,is-uion in pre-sele!cting a li:t of qualified 
univers itie r;. The Mission coula then is;ue0 RIJP'n to all 
qualifieu univ,.,ri tie;. 

Con irtcting with a U.S. univer,;ity would prove 
to be an unnece,;s: rily olfficult ta.;K for I;qU1mImi. The 
contracting process; would require the u!;e of procuroment 
procuaur,.. withi which lNDbI il i',not famiiiliar tln10 IfuL'Ch of 
tne ciocuinen tiotLi,onand at n:, woul neec bn#,eot L C to in
Ln].i s h . Ccntr ct. no of thi , a.si tanc,, would, therefor, 

prove difl icult lor l. l . A 0 ocurern.ent of thin typ, can 
best be hanul,eo by Alb which has more eoxper ic-ric,: and 
capability in tni s type of procurement aro can, therefore, 
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minimize possible procurement delay. INORHl's contracting
 
capability, while good in terms of other developing

countries, would probably not be able to obtain the needed
 

_--asststance-on -schedule-i-Thus i-serious- delays-in-project
implementation could result. 

Adding to the GOUR contracting weakness* is 
that contracting of the technical assistance could give
rise to special difficulties in the host country/contractor
relationships. The GOOR in the past has been reluctant to 
contract advisors at salary levels that greatly exceed 
those of their host country counterparts. Contracting of
 
the advisors by AID will minimize such friction by avoiding

situations where GODR officials must make salary payments 
to advisors, provide customs privileges# etc.
 

The procurement of the equipment to support 
the field activities will also be unusually complex and 
technically oriented. The development of the 
specifications will require the inputs of the project
advisors in the fielo to assure that the equipment meet the 
particular neeus ot the pilot site. It is therefore
 
anticipated that the project funded advisors will prepare a
 
detaileo procurement plan along with the necessary

specifications.
 

Relying on the existing INDRHI contracting 
facilities to complete such a demanding# equipment
 
procurement probably would prove unwise. It is almost 
certain that they will be unable to meet the required
procurement schedule. AID, on the other hand, can better 
meet the requirements. AID can more easily obtain the 
assistance needoci to develop the contracting documentation 
and procure the services.
 

The Mission, therefore, proposes to contract
 
the abova technical services ana the services of a
 
procurement agent through AID direct contracts. It is
 
believed the RCO can provide the necessary assistance to 
develop the RPPP, evaluate the proposals, and negotiate a 
contract. In all cases, AID standard procurement
procedures will apply, 

Except for motorcycles gooos ania services
 
procured under the grant will have both their source and 
oriqin in the United States or the Dominican Republic.
Goods anio services procureo under the loan will have both 
their source and origin in countrLesvincluded in Code 941 
of the Geogtaphic Code Book or# for those materials 
purchased under shelf procurement regulations described in 
AID Hanuboon 11, froi couhtrion in Code 935, 
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A source/origin waiver Is requested in this
 
document from Code 00O to Code 899 for the purchase with
 
loa0t1.,ta~r-3..hel motorbi sandour70c

motorcycles to be used-by the Water Manaaement Center
 
personnel. This is necessary to carry out the project.

The motorcycles will cost approximately $10,000. the
 
required motorcycles are not manufactured in the United
 
States. Although they are available from suppliers in two
 
of the 941 Code countries, country-wide maintenance and 
service from those suppliers in the Dominican Republic is 
consldered to be inadequate for purposes of the project

and, therefore# not available within the meaning of AID
 
Handbook 1 Supp, B, Section 4C2d. 
A waiver is, therefore,

requested to Code 899 to allow for adequate maintenance and
 
service country-wide of purchased motorcycles. The
 
procurement will otherwite be conducted In accordance with
 
AID's established proceoures.
 

C. Lvaluation Plan
 

1. General Points 

Tlhis project is U#aesiqd as a "process"
project, rather than a "blueprint" project. Iherefore,
flexibility is essential in ts management. As the project
proceeds, there must be continuous learning of lessons, and 
an ability to make changes as needed to achieve the overall 
project goals. 
 The annual work plans will be an essential 
management tool. The first work plan should be based upon

the inaing, of detailed baseline studies (discussed

below)s the second will be based largely on the results of
 
an evaluation of what was achieveo during the previous
 
year, and so ont work plans plus evaluations wl11 be
 
cumulative over the life of the project.
 

The evaluations themselvec will have . use a

combination of quantified ano qualLtative data. Many or
 
the changes souaht --in policy, Institutional capacity to
 
do planning and mmnagnmerst, inLer-agency ano
 
qoverrment-water user relationshilps-- cannot be
satisfactorily measured by quwntltiabln means.
 

The evaluations will cover thrqo basic
 
parameterut
 

Impact of project on GODA institu
tions (government and water users) and
 
eco,€oy (prouuctiof, employment, e.tc)
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- ubstantive impact (quality, relevance of 
rrsearch; quality anct relevance of train
ing; manaqeent o. irrigation water, etc.); 

Performance o 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 and realism of work 
plans, etc.; and the overall impact of the 
Ploject . 

2. baseline Studies
 

Objective evaluation of the impact ol the
 
project requires an aaequate basis against which to measure 
chance. Since the project aims to have an impact on 
oovernment institutions, water users' behavior, and 
prouuctivity, stuaier of all three of ttnese will be neeaed. 

a. Inti tutional Analysis;
 

The project subaoal is to develop the 
human resources anci iic'titutional conditions for increasina 
productivity of irrigaLeU agriculture. The project purpose 
is to stirenathr, the capacity of the GOUDR to plan 
effectively to develop water resources; rlan and operate 
irrigation syS;LeOM efectively; support increased 
agricultural production; prevent and/or correct the 
deteriotation in the present area under irrigation. In 
oruer both to plan for achicviny tiie;e- oals/purposeii, and 
evaluate whether proore!;!; is beino n.ide to their 
achi evement, moire aetai lea information iF,nececi on the 
present ins;titutional ctipacity and wikrn,,;:;es. 

'lit followi qeQ(nera l ar(a!/topics .,houll 
be the foc s of thi - institutional analysis;: 

- Prc..;,ent awnpower 1-,vA! in terms of 

number and trai ring; 

Pr~;u',t ai..fncy fu1Wt.iOr1';, statutory
ONO '3 :ct, , l(iniritt..r l ations 

afono the vir1( u' ,(JIuc e+; involved 
ir. irrkgat,(i a(iricultutz' anci water 

Guni:;, T' l I t ., , I , and 
q ,ner/ti I r)I(t,'l(Jllir''. ( ruwrl~l catiOn3*H., 


or.]/ tf) to bO?. ! r ver,;ub 
autocr Ic dl,'¢ nr-ci'.i no, rol( of 
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users, etc.);
 

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

Incentive structure for employees;
 

Eftectiveness 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 needea in the pilot 
areas on farmers' culture and social organization.
Specifically, data is needed on farmers' cultural 
unlerstandings/perceptions on cooperation with neighbors; 
kinship and "conpaarazgo" relationships and their possible 
effect 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).
 

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

- Acronomic practices, knowleoge, and 
consttaints (including specifically 
irrigat.on practices, knowledce, and 
constraints); 

- Employment and income levels (includinq 
costs ano profit involved in cultiva
tion);
 

- Present forms of cooperation ano con
flict in irrigation, acriculture more 
qenerally, anu other spheres of life 

http:irrigat.on
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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.g., irric on fees,
 
labor, time);
 

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

c. Technical/Envi ronmental 

In oruer to measure potential productivity
 
ana changes in productivity, data are required on present
 
cropping patterns, crop yields, area irriqated, and
 
intensity of cultivation. These data should be qathered
 
for the pilot ana control areas discussed in b. above, as
 
well as for the two irrication systems more qenerally.
 

in order co 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
 
irrigation system manaqement, as well as evaluate progress,
 
many measures are requireo of delivery efficiency,
 
irriqation efLiciency, system operation, and system
 
maintenance levels and neeus. many of these are discussed
 
in more detail in other sections of the Project Paper.
 

3. Uses of Baseline Studies
 

It is important to note that the rather 
comprehensive baseline data gatherino activities suagested 
here are neeaea for effective detailed project planning as 
well as a base for measurina project impact. They will be 
used for estimatinci problems, qaps, weaknesse! and 
strengths in GOUiR institutions; planning appropriate 
training plans; developing a ger.eral Lrategy for achieving 
necessary institutional changes (training is only one 
--tnough central-- part of such a strateyy); identitying 
research priorities anu developing a research plan; and 
planning intervention strategies (both organizational at 
the local lelel, ana technical). 

4. Evaluation:i
 

a. 6cneaule
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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 completed by about March 1984, the first 
annual evaluation would be held about January 1985. This 
would be a simple managerial evaluation, since no 
substantial impact on Dominican institutions, water users' 
institutions, or management of water is expected in the 
first year. The second, third, and fourth evaluations will 
be more detaileu (the extent of detail, and focu, to be 
decided by the project manaaement) ana include r3-surveys 
of pilot and control areas, ana GODR institutions involved 
in the project. '1he Water Management Synthesis Ii project 
(A.'-s II) will assist the evaluations to the extent 
possible; for example, i.MS 1I personnel can help develop 
survey instruments, develop scopes of work an6 assist in 
the selection of evaluation teams. The third evaluation 
(approximately January 1987) will oe a Lid-project external
 
evaluation; the fourth internal annual evaluation will take
 
place six months beLore the project completion date, in
 
oraer to ascertain whether the project shcula be extended.
 
The end of project evaluation in about June 19b8 will use
 
the data gathereu in the fourth internal evaluation as a
 
basis for its report. 

b. Impact on GODR Institutions
 

The Project Paper emphasizes the 
centrality of achieving institutional chanace. This is not 
conceivea as a passive process, in which the GODR 
institution r.*-.ctive "wisdomn" frcr, out. iae. Rather, it is 
conceiveu of a3 a complex collaborative process, in which 
the project prou.,1du GOUR ofLicials with alLernative 
approaches ana conrcepts, which these officials will then 
consider integratini,3 modifying, ana adaptinq to achieve
 
&pucific quals. Some changes (for example, number of 
people trained) are easily quantifieu; others --some of the 
most important-- are qualitative in nature. The baseline 
institutional analysis proviaes a banis Lor meisuring 
changes in such parameters as: 

- Manpower levels; 

- Number of people 
.q)ecia 1ti,!!; 

trained in various 

- Use of trairn(d 
PC 4i t ion: 

people in appropriate 

- Change:, in inter-aency levels of 
coopera t on:; 



100 

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; 

Manaqement effectiveness (e.g., in
 
operation and management of irrigation
 
systems);
 

Changes in aovernment-water user
 
relationships.
 

Evaluations will inclu-.2 more specific 
examinations of changes in the institutions with which the
 
project works most closely; not only the larger entities
 
such as INDRIil (implied by the above generalized list), but
 
the smaller ones such as the Centers for Water Management.
 
Here, aetaileu examination will be possible of changes in 
stafting (numbers, level of expertise); manaqement;
 
demonstration activities (relevance, cost-effectiveness for
 
farmers); and training programs (appropriateness, use of
 
research recults, effectiveness, ability to evaluate modify
 
and continue training activities). Finally, it shuld be
 
noted that much of the data requirea can be developed 
through an internal, periouic reporting procedure; formal
 
resurveys are not required.
 

c. 	 Impact on Kater Users' Institutions 
ano behavior 

1he 	 topic areas listed in B.2. above, 
provide guidelines for analyzing the impact of efforts to
 
organize water users, aet them involved more actively in 
irriqation wat er m,4na(greneht, and improve communication with 
officials. in adoition to those parameters, it will be 
necessar,' to evaluate carefully the particular strategies 
useo for .qcrinu with farxer, to ioertify which ones work 
bct ana why, wh it proLf1..Ts ari se, ancu whether the methods 
aeveloped can be replica t,,o on a larger sc~ile. 

d. 'leclhnical/Lnvironmenta Impact 
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It is expected that in t!;-- pil:M. ireas 
there will be considerable impact on productivity, crop
 
patterns, and at least some impact on waterlogging and
 
salinity problems. In 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, 
and 	 there should be potential for similar improvements 
elsewhere as GODK institution- aevelop greater water
 
management 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.
 

5. 	 impltementation 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 ot the participating aaencies. 
A university woula be most appropriate. Technical 
assistance will be provided either through the project 
contractor, or the VwAS II project, or both, to insure these 
surveys are aone at the standard required. This exercise 
would be an institution-builing activity: the university 
or other institution that takes on this task wil be 
assistea to develop a continuing capacity for such work. 

The institutional analysis of GODR
 
oraanizations is best done by an independent outsider, with
 
the assistance of the GODR institutions involved. This
 
should not be conceiveu as an activity that leads to
 
"criticism" of the GuUH oruanizations; it will be carried 
out in a collaborative manner so that these institutions 
them3elves get an objective picture of the present 
sLtuaLion.
 

The 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
 

1. Negotiating Status 

Representatives of INDRHI, SEA, and the
 
Technical Secretariat of the Presidency (STP) have worked
 
closely with the Mission staff on all aspects of the
 
project design. The GODR will be the borrower and INDRti1
 
will be the executing agency. There are no remainina
 
issues which will require substantive negotiation. Once
 
the project is authorized, the project agreement and
 
project description will be developed and neqotiated with
 
the GODR (principally INDt Hl and STP). The agreement will,
 
then, be reviewed and approv'eu by 
President anu signeu shortly alter
expected in this process. 

the Legal 
. No unu

Advisor to 
sual delays 

the 
are 

2. Conditions Precedent 

a. Initial Conditions
 

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

This is necessary since ,nost of the 
technical assistance is needeo early on to carry out the 
planning aspects ot various project activities and in some 
cases to help aevelop plans needed to meet subsequent 
Conuitions Preceuent. In addition, as discussed in the 
Procurement section ot 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
 
handlea by this same university. A clause will be included 
in the technical assistance contract which requires the
 
university to obtain Ali clearance on the off-shore 
training prior to initiating any participant training. The 
univer:;ity contractor will also be requireu to submit to 
AiD a work plan within 90 cas after the signina of ti 
contract which aescribes the detaileu prlansL for the 
provision of the technical assistalice, inalcatina the 
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anticipatea detailed work assignments, tasks and their
 
timing and the'plans for the purchase, delivery, and
 
warehousing of tne 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
 
development of the necessary plans to procure all the
 
equipment. Even though a procurement agent will be
 
contracted by AID to handle the individual procurement 
tr-nsactions, it is still necessary for the GODR to plan
 
t..e overall implementation. This Cordition Precedent will 
include: (1) A plan for commodity procurement, aelivery and 
oi;tributiori; and (2) Specifications and requirea biiding 
cocumentation. 

It is anticipated, as indicated in
 
paragraph a. above, that the university contractor will 
assist the GODX in the development of the requirea plans.
 

c. 	Conaitions Precedent to Initial
 
Disbursement for Activities Other
 
Than lecnnical Assistance and Equioment 

In etfect, this Condition Preceaent will
 
require the formalization of the aaministrative
 
arranoements for carryinq out the prcject at each level
 
prior to initiation of any loan funued project activity by
 
a particular management unit (e.g., national office and
 
pilot project sites).
 

This will incluut- the following Condition
 
Preceauent documentation:
 

1) A aeneral description of the operation
 
procedures for the r-inagement, fiscal control and reporting
 
of project activities. This document should also define
 
the adninistrativ- functions, reE!mcn-ibilities and 
authoritLes ot trie various entities involveu in the project 
at the national anG pilot project lpvels. 

2) 	A oenera] stafting plan which sets
 
forth tne timing for hirino aauitional personnel for the 
national anc tielc level proiect 1NLna:;ement offices. 

3) 	 A aescription oL the r.ecihanism for 
interaaency cocruination anc a aescription of the proposed
 
system for uistrinution of the information ceneratea under 
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the 	activity within INDRUI1 and within other Dominican 
institutions.
 

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

d. 	 Condition Precedent to Disbursement
 
for Field Activities
 

This Condition Precedent to disbursement
 
for 	the field activities applies to each pilot project area
 
separately. All the activities within a pilot project area
 
are 	seen as an integrated set. All 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) /. detailed development and management 
plan for the particular pilot project area. This plan 
shculd inclucie: detailed descriptions of each sub-project 
activity scheauled for each quarter of the first year and 
annually for the remaining four years of the project, 
incluaing the nature, magnitude, and timing of each 
activity; staffina ana training plans to support each 
activity; the identification and cescription 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-lendina policies, procedures,
 
and elioibility criteria to be followed under the prouram
 
for lenaina to inuividuals and farmer groups and the
 
administrative order establishing the On-Farm Water
 
manaqement credit fund in the Agricultural Bank.
 

3) A plan of the anticipated sub-lending
 
activities within the particular pilot project area,
 
includino the number, timing, and types of such activities.
 

4) 	 A cash flow plan for the credit 
proarain, inicatina the sub-lendinq neeas for small ana
 
medium size farmers an6 a projected disbursement ana
 
recuperation scheaule an6 sources of all funds by year. 

S) A plan showina the number, furctions 
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ana responsibilities of technical personnel of INDRHI, LAD,
 
and SEA that will provide assistance to small farmer
 
sub-borrowers under the project, their place of assignment
 
and scheduleu work starting dates.
 

6) A plan showing the anticipated
 
Agricultural Bank staff participation in the project. This
 
plan should 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 ILNORHI establishing the pilot project
 
level office, designating their staffs, and defining their
 
relationships to national level entities including their
 
responsibilities and authorities with regard to
 
implementation of the proiect. 

8) A copy of the official document signed
 
by the Director of INLHI appointina the pilot project
 
director, defining his authority ana appcintinq a staff to
 
manage the pilot project level activities for a particular
 
pilot project area.
 

9) Detailed enaineerinq/construction
 
plans as appropriate (including evidence of legal title to
 
the lana on which construction will take place).
 

3. Co%"_-ntnLs 

As indicaced in the DAEC guicance cable, the 
project evaluations will De a particularly important 
component of this project. The GODR will, therefore, 
covenant to establish an evaluation program as part of the
 
project and to submit an evaluation plan within one year 
after obligation, of the project. (It is expected that the 
project funueu technical assistance advisors and 
consultants fron S&/IAGR will assist in developing the 
evaluation methodology to be applieu to this project.) one 
important topic for the periodic evaluations will be a 
review by the GOUR of the price ceilings, on a crop 
specific basis, ano recommenaations for revision as 
necessary for project success (SI'ATE 061196, Para. 2A). 



TABLE 9 

Country agreement signed 

Major Events1 

Yer 
. c n a A s t crATIO N SiHlDeL E 

Year 2 Ya 

2 3 4 2 2 3 4 

I. Contract signed
2- Project Leader for GODR assigned3. Technical Assistance in place F.T. 

(a) Plan of Work developed
(b) TDY 

4. National Coordinating 
Committee 

appointed 
5. Procurement of Equipment

vehicles 
furniture 
farm machinery 
land levelling 
drainage major 
computers 
office equipment 
tools for repair shop, etc. 

6. Building Constructor 
Office Bldg. YSURA 
field shops & v.,chine sheds 

7. Centers for Water a,agement
Co-Directors in place 
(a) Work Plan 
(b) demonstration areas selected 
(c) initial survey irrigation

diestricts 
(d) pilot laterals selected(e) data collection 

at farmlevel 
(f) review at delivery systems 

X 

I 
x 
x 
• 
X 

X 

• 

x 

x 

I 
x 

• 

• 
X 
x 

X 
x 

xX 
I I XXI

I XX . xX X XXX X 

x 

XI 

x 

XIx 

x 

0 



B. U.S. Training 
1 2 

1 

3 4 1 2 

2 

34 1 2 

3 

3 4 1 

4 

2 34 

5 

2 3 4 

9. In 

(a) academic 
(b) short course 

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

X X 

X 

X 

X X 

X 

X 

X 
X 

• 

XXI 

X 

X 

X 
X 

X 

X 

X 

X 

X 
X 

I X 
X 

X X X 
K 

X X 

10. Water User Asociations I 
(a) 
(b)
(c) 

(d) 

legal status 
data collectionspecialist training 

forwation of user associations 

X •
• I I 

X 

11. Land Levelling - Pilot Laterals 

12. National Water lplemwntation 

K • 

X • 

I 

X 
X 

I • 
I 

X 

Plan 
(a) policies & procedures
(b) review of systes 

13. Monitoring 

14. Evaluation 

I• X 
XX 

X I 

• 
I 

X 

• X I 
X XX 

X I 

I Impl1wentation---
X X I• 

I X X• 
X 

X I I 

I 

X 

X 

I 

X 

I 
X • • 



Actions 

(a) 	 A-Pnoinruent of Major Responsibility 
to CCDR Agency - foRalI 

(b) 	 Appoirt Proj. Leader 

(c) A 'inet of Coordinating Committee 


(d) Selecticn and Presentation of
 
Sc -olarshipCandidates 


(e) Selection and Aproval of Lands
 
for 

1) de onstraticn areas 

2) 1snds for buildings 


(f) A;pointwent of Co-Directors for 
D.R. 

(g) 

(h) 

Assit.-ment of staff for C.W.M. 
(AZEA & FXTX) 

Initial Credit Allocation and
Iuild-up 

Wi)Increased Cost of Operating Project
 

(j) Full Operating Costs 

1 1 2 3 	 42 	 34 1 2 3 51 	 2 34 1 	 2 3-4 1 2 3 4 

x 

x 

x
 

x 	 x •
 

•
 
•
 

•
 

x x x
 

x I 

0D 
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ANNEX A - ECONOMIC ANALYSIS
 

TABLE A-1
 

Statisticai Estimat.es of Irrigated Lana Damaged bY Poor
 
Water Management (i.e., saiination and flooding)(1)
 
------------------------------------I-----------------


PRYN YSURA Nati.nal (2)
 

Area Daraqeo(3) 	 21000 1,00 25,670 
- ----- -.-. ---0% 58%
567=17*" 

Esl.ima.e.j Tr.ai 4,000 21000 151, 120 
La r, @3( Haz 

r r i 9a.:, L a r,,o 	 20% 20 % 210% 

E_. -4mtor,,:r ea..ed 

D . ., nl D'j% to 
W,". ,,r ,x1r.i'jt arno 

Ger, er . (4) 	 400 200 2500 

P %r ll:,si . t i r, (1 0 n o 

k~v,.'ar(e ot Dala eo 

Lar, 	 RD*110 1,'00 -

(1) 	StjP I I t, r.',ir.9. A9rorn. Rooert.o Reinoso, INDRHI, Marcn 
1963. 

( ) N, tloijj' ,v.- I,,it tj on v $tol upor, rtigior,,t'i PRYN-YSURA 

(3) Ho,: ,4r wj .i ei iti 	 ro,),J,:ti#r,7 sssreater itr, ,0 . ,$ t 

', dies 	 P6 r i 4*.A , 

http:Estimat.es
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TABLE A-2
 

Various Statistics on Social and Economic Variables:
 
PRYN Irrigation Region
 

Total Land Area:
 
25,035 he:tares. (See map Phiks- I, Contract In
 
app. 4,000)
 

irrigated Ladre, Area: 
2i90 etae.(Contract 20 app. 211000) 

E-tifmated Land Area Damaged b', Water:
 
4,000 he,:tares
 

ApprOx'iTatatel,f 6,500 head of milk and beef cattle*
 

LAND TENURE
 

No. Families Hectares
 

Non-Pr ivate
 

Lan ie.s 
Renters 
Agrarian 
S'a.te 

Workers 

Reform Cooperatives 

App. 4,000 
956 
328 
0 

0 
0 
952 

2,150 

Private 

Smailez:t (0.01 - 3.8 Has) 19734 2,917 
Iie-jurn (3.81 - 31.5 Has) 51B92 5,400 
Large (31.6 - above Has) 144 9,995 

APPrxi:late Nucrer of Rural Families: 13,000 
E~timrate,) Ariruai inf:mo: 75% fami ie,: r.:eive less than 

RD$1,200 Per year 
Etimated I 1til.era,:', Rate: 25% 

0 	80% cattle ar ! in farm; "arger thnrr 50 he:ares owned 
c.,, .4 f ar, i I i it 
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TABLE.A-3
 

Various Statistics on Social and Econmic Variables:
 
YSURA Irrigation Region
 

Total Lano Areas:
 
12,000 hec=tares. (See map V, A-1)
 

irrigated Land Areas:
 
Approimatei( 6,000
 

Estimated Lana Area Damaged b, Water:
 
Approx,:imateiy 2,000 hectares
 

LAND TENURE
 

No. Families Hectares
 

Agrarian Reform Cooperatives: 
- ",:rme' Cii ectiveir App. 
- Formed in'ividual"Iy 1,720 6,075 

Private Small Farms. 960 1,250 

Appro.::imate Numc-er of Rural 
Fata i ies 

- Cooperatives 1,720 
- Private 960 

Total 21680
 

Estimated Annual ir,:ome: 
Appro'XimareleIr RD$1,500 

Estimated iliiterac Rate#
 
50%
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TABLE A-4
 

Agri:ultural Land Statistics: The Dominican Republic, 1981
 

Number of Area in 
He,:tareas Farm Units (%) Hectares (%) 

Small 0.01 - 5.00 314,665 82 325,680 12 

Medium 5.01 - 50.00 63,358 16 871,028 33 

Large 50.01 - Above 7,037 02 1,476,037 55 

385,060 100
 

Total Agricultural Land: 2,672745 
Total irrigated Lard:* 151,120 
Total Land in Agrarian Reform Cooperatives: 365,800 

* 	 Estimates range from 140,515 hectares to 192,000 
ne:tares for irrigated land area. iNDRHI's estimate 
fr 1980 was i70,000 nectares. Country Er,vironmental 

Pr',fiie, AID 1981. 

So'Urces: 
- Cerso Nai:ral Agrope,uari, 1981. 
- 'fi:ira Naci:mnal de Estaoistica, 1982. 
- Estadisticas Agr,:oia Ano 1981.
 
- infcorme Estaoisti,:o N.o. 9, INDRHI.
 
- B,:,ietir, informativo Anuai #7, 1981.
 
- irstituto Agrario Dominicaro, 1982. 

XOlt"
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TABLE A-5
 

National Production, Hectares, Gross Revenue Per Unit on
 
irrigated Land - 1981.
 

Rice Flour 
Rice Return 
Corn 
Beans 
Yuca 
Sweet Potatoe 
Peanuts 
T matoes 
Onions 

Tooa.:c:. 
Egg Plant 
Hot Peppers 
Big Bananas 
Little Bananas 
Ru' :s 
Sugar Cane 
Papara 
Sorgum 
Gjandu 1 
AuYama 
Co:orut 
Ceboil in 
Potatoes 

Citric Fruit 


,: oniron 
Oranges 

Yarns 
Pineapple 
Cabbage 
Vainita 
Car rot s 
Rern,':i a,:ha 
Mel1,:ns 
CUicurric[er 
Garlic 
Natur al Pasture 
Guinea 
Parg,:,la 

Value 
Prod. RD$ 

Hectares (000 RD$) Unit* 
-- -- - -- - -- - -- -

60,334 125,005 24.70 
14,980 17,676 24.70 
4,256 1,682 10.23 
11,644 
2,476 

13,058 
21819 

46.00 
7.70 

2, 084 1,556 5.86 

2,055 19309 20.00 
3,895 38v031 22.65 
2,356 69597 30.55 
29114 39367 40.00 

330 644 9.70 
697 1,243 16.00 

11,265 19,561 36.35 
3,012 3,597 1.50 

354 282 1.00 
5,919 7,539 10.00 

524 1,115 5.35 
1,890 1,204 6.00 

545 744 17.30 
60 64 8.78 

375 440 75.00 
526 2,009 30.00 
480 1,293 16.00 

95 122 20.00 
375 304 8.50 
299 381 20.00 
237 476 12. 70 
41 221 37.56 

160 1,754 202.90 
70 30 18.00 
96 309 13.50 
116 517 18.70 
32 347 85.00 
55 6 1.00 

667 6,056 95.00 
4,452 71 1.00 
1,113 26,573 1.50 
3,965 94,707 1.50 

Units Other
 
Than 00
 

-

-

-
-
-

-


-

-

-

-

-

(000)
 
(Bunches)
 
(2.unches) 
(Tons.)
 
(12)
 

-

-

-

-
-
-


(000)
 
-

(000)
 
-
-

(000) 
-
-
-
-
-
-

-

-

-
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Grapes 141 336 30.00 -

LottJce 17 11 2.75 (Heads) 
Watermelons 13 5 17.00 -
Soybean 318 - - -

Total Hectares 151,120 

* 	 All units in quintales (100 lbs.) unless otherwise 
specified. 

Sources: 
- Esta'iisticas Agricola, Ano 1981. 
- inorme Estaoistico No. 9, INDRHI. 



TABLE A-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 TiERRAS DE LABRANZA (TAREAI SUPERFICIE BAJO PASTOS ITAREA| 

TAMANdO DE LA EXPLOTA- IMONTES. 

EXPLOTACION CLONES SUPERFICIE DOSOUES Y 

(Tart INum~ol 

TOTAL 

(Twosa) 
TOTAL DTTOTAALCULTIVO 

EN
BARBECHO 

EN 
DESCANSO 

TOTAL CULTIVADO C ODE 
CULTIVADO 

OTRASCCASqI 
DETIEERENANTIERnAs 

tTarom I 

Total del PaS 355 060 42 559 639 20 957 642 16039269 2643 267 2075 106 19035 892 9 531 545 9504347 2 566 105 

1k nicno dc 8 tzicas 61 670 199 440 185 994 163542 16814 5 635 7 357 3091 4296 6059 

- 279 252 995 4 986 559 4 175 710 3093 548 771 741 310421 639273 265 296 373977 171 576 

1k"An a 159 32 543 3686 128 2478420 1855913 352 943 269 564 1012660 419631 593029 195 048 

Dk 160a 799 30815 10 183 748 4 583 301 3 347 949 615 380 619972 4904943 2256095 2 648848 695 504 

<- 00 a 1 599 4081 4 322 463 1 512 780 1 106 565 204656 201559 2504 595 1 256418 1 24R 177 305("-. 

Dc 1 6O 3 3 1P)" 1 825 3 994062 1318 399 1 027 406 138 588 152 405 2 368 293 1 373 635 994 658 307 370 

Dc 3 200 a 7 9911) 786 3 682 805 1 200470 968 266 130 158 102046 2 154 724 1 401 618 753 106 327611 

.)c 8000 z 159 184 1 929 199 666 124 551 503 63901 50720 1 167231 700596 466635 95844 

1 OM) V v,.,cat 161 9 575 235 4836444 3924 577 549086 362 781 4276786 1855 165 2421621 462005 

OFICINA NACIONAL DE LS AUISI I 
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TABLE A-7
 

Weigrte. Average Firar,ciai Revenue f-ro:m Sale.s. of Pro,,du:ts 
Per Hectare YSURA-PRYN Without Pro.ject 

T:tal To tai 
Cr.:Ps RD$/Ha :x: Has Revenue 

YSURA:
 
- T,:omat:,es 1,540 755 162,700 
- Sognur 696 546 380,016
 
- Mel:.ns 3440 113 38,726 
- Bararanas. 3,200 379 1,212,800 
- ean- 978 230 224,940 
- Guiie:, 1,800 396 712,07 
- Cr,:rn 440 137 60,280 
- P'eanuts 643 146 93,878 
- pepper 2,535 65 164,775 

2,00 4,400,909 

weigrtea Average Revenue frm:rr 
Sales Per meactare - YSURA: 4,400,909 

- RD$1,590
 
2,767 

ARYN:
 
- a 0600,o 4,018 6,428,800 
- aaas 3,392 3,850 i3,059,200 
- Ri:e 5,576 6,764 10,660064. 
- Sugar Cane ,288 2,152 2,77,776 
- Trr.:,e. 1,484 822 5,219,848 
- Beans" 980 500 490,000 
- Co:rr, 522 750 39,500 
- Pasture 264 4524 ,190*,336 

2330 36,215,524
 

Weigre, Average Reverue fr:om 
Sales per Hec:tare - PRYN: 36,215,524 

= RD$1,549 
23,380 

C:,mr, irea YSURA-'RYN Weigre.: 
Average Revernue fr:,m Saies Per
ec:are: 40,616,033 

- RD$1,555 
269147 
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TABLE A-8
 

i-NETFIA ANCIAL-AND-ECONOM IC,BENEF TS-EST IMATES 
PRYN + YSURA
 

FINANCIAL 

WITHOUT PROJECT: 
- Weighted average financiai revenue 

from sales of Production = RD$l,555 
- Weighted average financial costsz .:f 

productiorn Per necrare = RD$ 797 
- Weightea ner finan,:ci benefit fr,:,m 

Productiorn Per ne:t:are = RD$ 758 

(See Table A-6 abo:,ve for :o.mputati:ns.)
 

WTTH PROJECT: 
- Weighted average finan:ial revenue 

from .a es of Production Per rnecare = RD$2,019 
- Weigne.ei average finaniai costs of 

production Per nectare = RD$ 872 
- Weighted net financial benefit ir:'m 

Prod.uct1on Pet r, ectare RD$19147 

(Assumes a 30% increase in other inputs
!IaDor a lI
other tn r

Pro uction c i: .sts 


macr ire ianeo Preparat.ior, andi a 30/. 
increase in proouction and revenue from
 
saies over. WITHOUT PROJECT estinatei above.)
 

-Net financial Denefit Per hectare WITH 
PROJECT RD$ 389 

ECONOMi C 

WITH(:UT PROJECT: 
- Weighr e,; avorago e,':rn,:,mic revenue from 

Wits of Pr'wou,:tion Per Metaro RD$11555 

- Weighrte, avera e eo:,nom1,: ,:,:I r1. :f 
ProOuction "er rectare = RD$ 616 

- W*ig9 teo net eco,,omic oenefit fro-km 
ProductionPer, rlectare RD$ 939
 

WITH PROJECTI 
- Weightel average ecor,:mic reveneue fr',omv 

sales . of Proouction Per nectare = RD$2,019 
- Weighte, averag*e ec,:onomi'c c.'sts of 

Proouctit.r, ner reckrare m RD$ 732 
- We 1.qntC, net * i,:onrric c,$r,eolt fro 

Proou jt me, r-, RD$!i2t,oro nrior 

http:Weigne.ei


A-IO 

Srrie as..urPi 
o'f 4 1r,a ria 

a El,:,VC-. ) 

sr aeo 
rc-ve nu cr 

as 1r, 
cos:, 

:':pur a f. i:'r 
r, e t tieroe f ir 

- 1,4,0,." ,,:roff 

PR()JECT 
: cleref i t Per. re,:ra.re WITH 

- RD$ 348 
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TABLE A-10
 

ANNUAL WATER CHARGES
 

Regular Irrigation R i c e
 

Area (ha.) "arge (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: 	Diagn6stico Proyecto de Riego Yaque del Norte (PRYN)
 
Secretarfa Agricultura 1980
 

Cost estimates for maintenance anA 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 numrer of factors were favorable to the selection of 
two Proposed sites. Baseline information on soil existsi 
operatiornal irrigation system are in-place, and several 

GC'DR agencies are preserltlY impiemer,ting Pro.jects there 4,o 
increase farm Pr,>,oJctivit',. The Problem of water 
martagement ho:wever, espe:iaily at the farm level, is in the 
area needing tne urgent attention. 

1. Baseline of Soil Information 

Considerabie information is avaiiaoie about tr,e 
soi s.-.,f tre stu-r areas. The soils of the Ya.;ue ,ci Norte 
and, tre Azia Pr.,:,..ie,ct areas nave been s,.'rve',.e, ar, 
classifiec. The surveyrs are .-.emietaiiec. For 
,assificationr the G(DR uses trie U.S. S,',i Conserva. or, 
.-te ; aro for ,iassif'eing the so is :n the casis of 

suitaDiiit' ' for irrigation, the U.S. Bureau of Reclamation 
.s-y.-tem is. t i z o 

The inf:,rmation on Prepared maps ana in repor'r.s 
will Dce useful ro anrone starting investigariors in the 
p. i o. areas. ,:wever, there is no er,:ugr, 3etail to r'e 
aaequate wher, iriJ vidual farms are De1 n9 cosn oered for 
s,cr, stucies as su tabiiit," for larno level l r. In suchi 
instances a very oetaiiei investxi:ation will need to be 
mace or the inciviouai farms. 

Tnere is :ompeten:e in the courtrY' to) ,ixrec:r an,3 

:on u,:t any Trype of soil ciassifi:ation neeea. INDRHI has 
soil maps ar reports of trie ciassifi cation studies mode in 
te PRYN and Azuia rro,.ec' areas. 

Desc:ripti:r ,:f PRYN and Azua 

Two:, Io,atmons are proposea for the irriga tlon 
Water franagemen7: Prt:,..,ect: Phase I of Pr,:,yec':o Rxe9o Oei 
Norte (PRYN) near Sanr.iago; ar, the YSURA (Azua) pr,.,Je,- in 

Sari juan oe la MagJana val e'(. The ur, U!u ear'ures ar, 
oiversit',' of ,:r:ppir, pa7:ter rs anc geograpr j cal 1 ':,at1 orS 
rf the irrig-arnn Pro..ectsi .iusrify-ua.inr tre two areas. 

PRYN: Thl- pro,:,..iect, er,:,:,rnpass'e: a rrai areao, 
45,000 na - ong tn margir, of tr,e Ya.que ,.1, ,:,rtc- River, 
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west freom Santiago de los Caballeros. The right margin is
 
between Rio Ya.que cel Norte and the Cordillera
 
Septentrional, beginning from the neao work of Santiago 
continuing west up to the stream Agua ae Paima near Villa 
E'isa (Guayubin) --the left margin is from tne same head 
worws to the Rio Amina in the south of Esperanza. The PRYN 
pr,:..iect is diviieo into two stages: Phase I, completed 
first an-3 covering neariy the total right margin; Phase I,
 
now in progress, ano covering all the left margin and an 
ampiification of the right margin. it is in Phase I where 
the pro.je,:t wili be io.-cateo. 

Phase I of PRYN serves approximarely 5,000 ha 
agriculitural land with good access t:o. mark:etsv input 
:upPP ies aro agricul tural technol ogy. Nevertheless, the 
ec,,i., ,a Li tu is oue saiinization_ io)n oeiicate to and 
water.-logging ar,'o there are rranyr prooieMs Yet to be s,:ived 
to acrieve retter agriculrura Production. The mair canal 
ar, o rra-..:r iaterals, fur,,ded b( ID2, have been :ompleted. 
INDRHI is in tre process of finisning the farm deliver,.-
S'T'.teTS us ir, GODR furos. The secono Pnase, Navarrete an,3 
M,,nre Cri st. i_: aiso unoer c,:,nstrui:it.ln. Parts of tne ,:1 
zr.,.'ster are .1i fur,,:r.i,:,niing ar,, S 1:,:Re farm ers re,:elve water. 
from tra. sr,em. The pressure is Dui ir, g to, :ompiete tne 

s em so rhar farmers car receive water for. new ianos rot 

previ,:usiy irrigateo. Ar, ad'3'Jtional 1i.200 na are to oe 
eve i , eo ,.r,,er. Phase iI. 

i r ,:reer. to realize its ,ob..,ect ive ano coordinate 
act.vi r1e:., PRYN ras f,#ormeo a Dir ective C:uncil ,of the 
f,:li'owir9 ir:r.itti,:,r:s REDA, INDRHi, SEA, CDE, B.AGRICI)LA, 
iAD, IN7AE.AC6 and tre Pr ivate sector. Lay-to-oa( operation 
of the isstemfaciiitat.d - followinglrriiar.i:,r, is ,'the 
units: A.vISOrY; Techni:al Putiicati,:,ns; Aoministration; 
Desigr; irrigarior, an,,n Drainage; Lano Ur its; Farm Urirts. 
Tre "atter two en.itie- oeai with iaro reform, 
resettlement, a-ror:,vrric pra ct:iee ,:reoit an,. mari:et: an,3 
tre i 

A zia: This Pr o..ec r is a r, o , r pr.,..Je:t with 

o I ffer cr , r U- em.-. r.n, c o of -. rie 1950s andkr ri U1i r o,L At 
beg in ri 9 ,:f th,- 1960: there were two:, iar~ge agr 1ci turaI 
comp nes ro tre Azua val i.e-y: Domxn':an Sisal, C. x A.v and 
the DOminicar, Fr.it Coripany,. Their a,:tivities provioe, 
most of tr,i. empioyrrrt for tre People ,of tne val icY. Tr, ese 
Iw,: ,:,:,rParhii% oisappe reo for var ious rea:sons in tre 1960s, 
ano trn . ai j9ravateo trie Prob em of oIr,emp' ,','ert and i ow 

in:omne in rrie vai i eY. 

6, the en,] Of the 1960s ar Israeli gr,:up, directed 

b'y A i e::::ariii.r D,. trian (atn al vwi or ) Dagan t:, oeveiop a 

vegena.llie Fro o,.'ctiro Project in the areia ar,:,uno Puerto 

http:c,:,nstrui:it.ln


Vie.Jo using well water. In this zone, wnere before the 
Sisal Company work'eo, IAD began in 1969 three 
"asentamientos" uric.'ra proJect entitled "Aiexander 
Dothan", in honor of the contributions of the Israeli 
advisor. in spite of the fact that there was high 
productivitYi Particularly in the tomato industry, the 
Proiect had Probiems with salinization of the soil. in the 
early 1970s, the valley still was underdevelopej. 

BY the mid-1970s, the GODR understood the need to 
buiid an irrigation infrastructure for agricuiturai 
development at tne national level. The lack of water in 
the Azua valley was, at that timge, the bottleneck to 
ieveiopment :f tne zone. The G(DR began --through iNDRHI-
the irrigation pro..iect Yaqque ael Sur-Azua. That Proje,:t 
incluoed tre oam Sanaga Yegua, a feeder canal from the dam 
to the Tabara River, the dam/impoundment at Tabara, the 
principal canal ard a network of canals for irrigation and 
drainage. First, the canals were constructei,, but when the 
techniciar,s real ized that, there was not enough water for 
the ,:anais, they begar, to construc-t the dam. The ProJect 
allowed about 129000 ha to be irrigated, wni':n laid the
 
founaartior, for the development of the valleT.
 

In 1977 the GODR, realizing that the availability 
of water openediup numerous ,evei,:,pment Possibilitie:. for 
the valler, formulated, through IAD, the agrarian reform 
ProJect YSURA. At the same time, in order t.o establish the 
infrasrructure for the deveiopmernt of the valleY, the GODR 
eStaoliShe-3 new Offices or increased' existirg offi:es of 
ir,stituti:,ns. that coui Parti,:imate in oeveiopment of trhe
 
zone. ."neAugust 1982, those organizations irvoiveo in the 
valley were the foli,:,.ing: SEA and its three oependen,:ies, 
namely O:(DESIA, CIAZA, ano PROSEMA; INDESUR; IAD; INDRHI; 
BAGRICOLA; oDC; iDECOOP; SEEBAC; INESPRE; ard CEDOPEX. 
Ea,:n GODR organization had its own area of resp,)nsiii-itY 
in tne:. valler ano reported directiy or inoirectiY to treir 
nome officies in Santo Domingo. Finally, each office was 
respor,sible to the President of tne Dominican Republiic. 
Since 19701 the GODR has invested more tnan RD$150 miliion 
in tre oeveiopmert of the Azua valley. 
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ANNEX C
 

MANAGEMENT INFORMATION SECTIONS
 

ncinuded in each integrated Center for Water 
Management at PRYN and YSURA will be a Management 
informati.-n Secti,or (MIS). This division will be 
responsibie for all data c:oilection ana Processing, as weil 
as mucr, of tre anali.rsis. its fun,:tions will inciude the 
aesigr, aria impiementation of basic social, e,:,:,nomi,:, ana 
er,gineerrg9 stuies to Provide ir,formarion ano ,lirec n 
for all those responsible for ProJect impiemenl.atior,. 

Ii',re:.,ver, the MIS wilt primarily Le responsibie for 
suc,-proJec ioentifi,:ation, as weil as overail ProJect 
monitoring ana evaluation. Finally, the MIS will be tne 
iaent.ifiao e se,:rior aria group of te,:,niciars ,:r,argea with 
the task:: of meas'uring many of the "ob.,e,:tivei' verIfiatile 
inaicators" of the pro,.iect in orcer to ascertain whether ,:r 
not tre "outputs and "goals" of the ioqical framewor:: 
mar.rix are oeir, acnievei espe:ilaily the foremost goal of 
an " increase in tr,e income and stardaro of l iving of 
Domini,:an farmers o'v increasing their Pro,]u:tivit-Y'". 

As Pointeo oui: in the PID, tnere is a oeartr, of 
informaT ion or, agri:ultural Production ano irrigatior, it, 
tre Do,minicar Repnabaic. One Kind of inf,ormation wh,cn 
neeas Particu ar attention is so,-io-ecronomi: data from 
indiviouai farm fiela surveys. This flow of information 
from *]own-up wili render the 'Jp-)own tecnna 3i 
rezommena..i,-,ns: more practical an, therefore, more 
effective. in all ProJe,:ts, inciuaing this Water 
Maragement pr,-.' ,cr ore must ex:am n noinaivid'jal farms to 
-ee if rew Pr.:,.,:eS will fit into: ,(isl.in9 c, tiVat ,rin 
Par:erns. Qre must Know wretrer tre creai t tre farmer.s 
themselves mu: t invest w 1 1 be profitable enough to, ir,,,ce 
trem .o act. in snort ,-ro..es:7. managers must kn,:nw tne 
soc o-e,:on',ml,: re-ir' of the farmer anti it is the task: of 
trne managemer,. inform.atior sections to ,:a, inq Processl r'i, 
anai, 'ze thi: irformarion. 

Tner, is a i,:, an ',rv U ano continrumng need f,-,r 
engr,eerir,' iata coi le,:tion ana aral'-is ,:n soi, water, 
weatner, aro -imiar variables. En9ineerinr, studies of 
ew- s-tir,', ixrri r.,:n .. tem .., way.er ,aiarice rjiesi 
grounou er. ana s:. i stuoies, etc., are tne tecnnicai 
counrer~par i.t t o :'.o-e,:or,:,mi,:referre, totre .-tu, les 
4D0 ve Er invtr in Pr mu . also r,,:,w tror - tr,e :.ect sr wo 
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te,:nnicai realitY of the farm, of the area, and of the
 
irrigation system oefore they can mak:e recommenoations, 
unoertake e'<eriments, or set up oemonstrations. 

The Philosophy'( of the management information sections 
snould oe tnat all dimensions of economic oevelopment are 
:aa,, ,:,f being reasurea and the',r are not some mysterious 
PrienorM ena ie'rono comTPrenension, measurement or cortro' . 
More:,ver? an e:xpenaiture or unoertak:ing is social I,( 
efficient if it contributes more to increasing the inc:,me
 
ano output, of the farmer trran alternative e:.:penitures ana 
a-ctivities wricn were not unaertaken. "Something is 

i.jing" is no Justifi:ati:,n for ar e-xpenaituire or activity 
wrere resources are iimited. Lik:ewise, confusion can De 
av:'i'3ec if the MIS mainr'ains a clear i .tinction oetween 
irpu. ., outpurs. and goals. Land, laDor, ano capital are 
inputls, imT pr-:,ve,3 warer managemernt ano education are 
ou.tputs, ano, increasco viel asi Proouctior ano inc:o:me of tne 
Doirhnl,:an farmers are r.he goals. 

_-e,:e.u.-e there is often olSagreemenr or tnls issues an': 
De,:au.-.Se ercYineerin1r eff i':ienic', oiffer. frs:rr e,::,rrilm l: 
eff11:ienc., :are must tak.en to ersure tria' . tnese management. 

-ir~frc' -rma',: s-et.ion are sJpporeo b,-- tne Zr:..ie , manages, 
Propterl,. srarre, aeuat.e'' euipPeoi ano rovw.e witn 
aPPr,:,pr--aia:e mfle. r' l',1 gy. Unl ess rhis. is a,:,:omp is.re1, 

r w a i J1:,1rlj. s tiI I :Le ',:rf ij -e, tr rin nl 11 1:- P T11o:ris wli cC 
.UC,.'St i tr.u e'. f,,r reai it", 1aDor ar.,:r' r.e.'-j t S w i 1 I be
 

.irs:a en fr fieI o r.'s.ul t a, and tne 9,:, is or tre r .:,..ect
 
L s 1rt, 'i 'e 1gr:1reo
 

Appr.:opr. i.,Cemethooo I ,:g'y re::,imerije, for these MIS's i 
,:OTi ar ive irvestigat one tnrie fewi fie lo ,.-. of very 
Pra,: i,:a .:,iert ifi,: met:hoas. Both "before anr after." 
(t.ime serie. ,:crrar-ative sturile and "wi tri argo without" 

.--. e,:. ion.) compara:1iyVe tIJie are recomMerOeo. 
Wnir-a ProPer' e:;ecutC.O, tnese investigaions are simp'ie, 
Pra,.'::, 1r,e' persive, an scien:r,11:a i i val I . Ir a II 

fe, rnrr,,%es ig-at i sasons m:ar rr aIia r;.7 ."a,TIP1e riee,3 De 
'e ,:.-e, o .tair t:r..,tjst ,r wrio I It 't - :ai S-fTiPi ing -ti Del ieve 

tiai. samri . -es.must e 'iar9ei per-ve anrgo relatea ir size 
to trie .pi',u1a. orc'eirg the qu,., invest i gated fol 1owirig -es 
are offere': in guioan,:e 

"New,:,:,mers to- tre f i id s i: me: aovani,:e the 'orfi:-n 
senSe rypotre.j-- tn-iar sarrip'i ing error oe erjos Priffiar 1 or-Q' 
r.he Prropor.~ or, of the zamlPe to the t:,ta1 PopulatiOrn.o. 
Wrille tris. argufmiertr may s-eemi ;lau ileg it 1s e rrreous." 
D,:,r,aI d Warwl,:k ar,,: Cr r.r es L rii r er 7The SamT, e* Sijrve'r 
Tre,:,ro , ana Pra:: 1:, tt¢cGraw Hi I I Oe.,k C:'o New Yor. ,I 1975, 
pp. 8: ar,,o 92. 

\)
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"Wniie tnere is no simple arswer to this .question 
whi:h will wori,:: for all situations regaraless of the 
variation present in the Population, it is possible to 
suggest a minimum size cbel,: w whi:n reiiable estimates are 
not likely to occur. Tnan minimum Jis around tnrirty; that 
is, for arn, region, or suo-type within a sample, it is 

necessary to have at least thirty ooservations (samples 
nousenolis, farms, e':.), before the sampie error is 
reou'ed t.o ac:eptable levels." Samuel R. Daines, An 
Overview :f E,=onomi'c ana Data Analysis Techniques for 
Pr,:,Ject Design ard Evaluation, Agency for international 
Development, asnington D.C. 1977v p. 34. 

To oegiri witn, a ,:,:ordinated effort must oe unertak:en 
bi a numiber of so,io-e,=on.'roi ano engineering studies in 
the PRYN an d and ir,tne respectiveYSURA .istricts 	 Pilot 
laterais.. These "lines of intervention" investigations
 
will rnot oni' furrisn tne micro 'jata for a statistical 
prof iIe of the target areas ana farm.' it wi1 1 als:, Pr:viae 
the Pro.,ec maragers and tecnni',iar, witr, 9uioeilnes for 
the :.eie,:tor, of a,:ivities ,esigne, to meet the ,oals of 
trie Pr,:Je,:t. 2.',way,.of e):<ampie, ler. us ass$,me trat tre 
fiel, rve_-igat.:,rs revealied that the wealthier farmers 
rao noT r,,roe wayter Per nictare lut re,:eived. trie water on a 
reguiar oa-is. a-,. that his iara was level. The mi,.o,3e 
9r.,up of Prsperoi;''j farmers al so re,:eiveO r,o more water, 
than the -r.rer-l re,:eivei it :,r, a regular c-as .isout ri.
;ar ,. wl ro "eve i . Trie Poorest farmers or rn.e cotrer rano 
re1:eiveo thre :.arne amffoun. of water, as the .:'triers out r ot :n 

a regular '. an.) nis lariia was not level . Were trese trie 
m~a..',or rf ansr, , t.rer, the li re! of irntervercon wouiQ tie 

clear. -Irst ensure that the wat:er is re,:eive, oaor, 
regular, b asis an, .e,:or i lievel the ian.. jeal l,(1 alI 
ac:ivitie: Srioulo ce ,:omparativeiY nve .ti19,ted three 
times.: ,ef'ore thv activity was Put int,': operation, at: Ieast 
ori':e Ouring tre l ife of tne activit'vo an,] aeain after the 
a,:tivil.' is termfilna.e,]. The first time is ro 1,eritif' trie 
iires 1:1 a ,ndto 	 on th .f ri r.:erver,rior -c.:tair paraniceters 


r e ,:u T or i.-ue
tbe f , s :t" ,:. * i e:$ , or,3 ijer t 
iroves i iat ):tn-- are to.,evaiuate tnie Progress of trie activity 
an .:,mo f 'i e paono, ,:onrra,: t , .rCi Mi roa te i t a ae o n 
the inf,,rmatiorn C-Litained from trie fielO irnvestigatiorm2. . 

The finral of .o ,e-trmirie the,evaluar.11:r, 1:ure'i 
.-uc,:es ,if trie a,-tivi tr, i.e., whe+roer or riot it acriieve,. 
It. oal. I ,ere , eval . e ri ngf pr ,.per I-Y ati,:ns or I 
actv1 .e1: wa i furtrer l iroe.- O)i irterventi ors.. reveal 

i9at1ons'r ,r' ;, 11 trc-s.i :onparar.ive fje i, i rve? T , an'. 

P1 i ; ' j1n -Fr ,,:o.- ": I I ' ccor e tr, se IC ,: l :ri r of trio:
a c,: 1 V i , 7- w r, .- r, ria v e o e m ) :r :t? ii,a r,z 1:1,-:,Z ., : 1a i 

off 	 i,:ier, t.owar,:-' tr,e :,roecr. ve of acrr, i v ri :.vcra 1 

Ps o, r''o~ toi1: " Pr :,o ij : t i or, tootct a ge " o: ' :t .o 

pr,,.¢.:t go l.., " r,,, utl r ma: ,, me~h:, .y
3"l. 	 ge 
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tecriniques, activities, strategies, etc., will then be
 
Permanently" demonstrated and extenoei throughout the 
PRYN-YSURA districts and the other irrigated regions of the
 

iiun t r,(-. 

The scneme outiinea above is showrn in the diagram
 
Le I :w
 

RECOMMENDED SCHEME
 

Line ofCompilation o~r 
interverntin Regi,:,rai an-3 
investigationr, " Natural Data 

tatlr.iCal Sele,:tior of 
Profi' of Poter,r ial 
Tgargir. Areas interventions 
anrd ; r.- & Derri,:rrat ,:ir 

Evall atiorn
 
Studies of
 
intervenr.ions-- &
 
Demonsr,.--, t r a ori s _r, 


Sele:tion of Pro,:t 1i:n ano
Inet n,.*, cs E-.. ten-..i,:,n of this, 

Pr ogr. m-. Pr.:,dJuct i on 
S-rategie- Pa.: .:a9e 
i.:r E 7:e nZ ,:,r, i Triroug :,iur 

P a.: p49 C. ar, C,:untr" 

Trie fea:,jrem.irt i n,.ormat1on se,:i, 'or,s wil oDvioijs,'
re',u re res,.ljr.,e7 ir,:, a,:c.,m,t ,_i* rr,tnt , rasks. 1,or rth,:=e wris,, 

cei :eve he. cost 1s too, iet triCr reflect ,Jp,:,ntriat ': nigr,, 
trne I~a,: trarT trer'e Is Pr',C'ao'i, no-, : r a i e :,n:,ri,'.my trian 
':. p,4. rhmi i i,:,r , ,f : .' , a r on Pr o.1e,:t 1T,iemer.at ,:,ri ana 
i r1 .,:or r,:,rhlirg or, .,: ier, r.fi,:a 1 v; i.i, Pr,:,,:e,. ur ' ', 

corr.r ,*# .3r,,: ev.i u.iij r.: . At tee n i lrhi e.a.:,, Wa.termr , 
ivianiageerni ,r. Cer,.'?r wi l requi re the fi: i,:wirig re,.%:',,jr,:e; t.:, 

http:1T,iemer.at
http:n:,ri,'.my
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accomplish its objectives:
 

1. 	 One full time economist (with a backgrouno in 
statistics, field investigations, and engineering, 
if Possbile)l 

2. 	 Two fuil time interviewers (with farming back

grounds and family roots in the area);
 

3. 	 One full time secretary; 

4. 	 One Jeep, 

5. 	 One sTail Woird Proces.or-compurer; 

6. 	 Aoe'quate funds for operating the MIS and 

:onducting the field investigations. 

just as tne sample size of these investigations sh:,uld 
be minimized, so snouid the size of the questionraire. The 
. uestions snould be few, the interview snort, the 
informarion sought practical, the r-esponses ciear, etc. If 
tne sample size ard tne qLuestonnaire are ootn small ano 
economicali it wiil be Possible to continue to sample the 
same population over and over again witnout ever 
irterviewing the same farmer rwi,:e. While questions will 

differ oeperang upon the area Ieing investigated and tre 
information soulghti below is a partial list :f the 
variables needed for social, economic, aro engineering 
irnves:i9a. 1,:,ns of the type ,escri -ed above: 

So:cial: Popuiationi Family, Division of Labor, 
Education, Heaitn, Community Facilities, Organizations, 
Attitues, 6pinions. Preferences. 

Economic,: Pesources (espe,:1a 1lY water), Proojction, 
income (incluoing off-farm), Cropsi Animals, input Prices, 
Outpuit (Pro,,]u,:t) Pri:es, Markets, Transp,:,r.ation, Lantz 
Tenures T7 enno c)*Y, 

Engineering: Rainfall, Rainoff, Hr,roio9c:ai Data, 
Climate, S,ii, irrigation System, Hyoroiic Datai Cana'
 
Leepage, Silting, Water Fiowi Drainag*.
 

%A
 



ANNEX D
 

iRRIGATION PARAMETERS
 

The following discussion details the tpes of 
irrigation parameters that will be measured on the farms of 
the pilto laterals to arovide baseline ,ata for evaluation 
of the proJer Progress over the 5 vear period. 

- irrigation Effic-iercies 

Team wiil ele,:t a minimum of 10 farms in eacr 
pilot lateral area and determine the irrigation 
effi:iercies on eacr, farm. These effi,-ier,,-y measuremenrs 
will oe cntirueo ',ver a f ive-'rear Per1,od to Provi-De a 
measure of Pr.gress. When the initial ,easuremerts are 
ra.ken, cnarges, as re.quireo, will oe re:,ommenoed to tne 
farmer. The ,:rarges maY in,:iuc e larnc smo:,:hingi irrigation 
ietrivos ,LI-er c:.trol ano crotP!in9 Pati.ern. S.l, se'iuen: 
efficie. meajrement wi i in'i':ate trie Progress mace on 
ea,:r farfm. All ,:ranr9es in irrigation Prac:i:e wil I rEe 
r.?.*,:,r',3e,. Tre pro..ie:r wi I Pr,)vi,3e th~e tecrni1 a i staff, 
t.re fiei,1 0'=IUiMen . w at.er meeaSurement oevices, 1re0 a r,,jI 
levelling service as re-qu2rea. 

S r:e tre pro..ect is fulnarientai 1, Deas ed on tr, 
aSumpti, T7rlaT: Poor mranageemeni of irrigai.,:eri water is Orie 
of tre unereir9 causes of Poor Prolct orn and tne misuse 
of water. it is iIpiortan t' cetermine r.rie effi,:iencies of 
irrigarion, at tne farm level. in terms ,-,f trie farmers 
thems elves the irrigation efficien,:' :,f importan:e is ":.e 
effi:cie.n:, of appFlicati:,n. Applii.a.:in c-fficiencr. measures 
the pr:,P',r.:i,:n :f the water app! iec triat 1 .t,.r-ei in trie 

e,.r ,: rve . 

Puir*P~ se s. 
itrjer eff 1 c 1 e ri: 1 es car D'e oetr i r.e o r t r r -:. 

APPii-car i:n e'ff i: ien,:, i-. s .etrmi riei by, measur irig 
trie water, in tre soil .. ust Prior ti:1 irriatio,, measuring 
the amounr. of wa7.er o ei ivereD to) the ficl' , an then 

measur. irg trie . i,,ljnt of wa:er I rl tne rio),)t zoFe c, 1 owl roci 

ir r rior. 7 r,e .'-,:,i I wate Ir merl .S c r m, t ea i 'iga meas jre i ce 
maoe wirn a neutr.r, meter. It nas tne avarta9e than ir 
can measure in e.:a:,t 1 the .. ame loca.ti ion a. sec.,:,ri, time ano 
iTtea.ureT,eri. is not elay iae, cY the wernes .f trie soii 
fo l:,w1inY ir'riYa t i,:, n. 
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Deep Percoiation losses will also be evaluated.
 
it is ne'-essar',.' to measure the volume of surface runoff and 
oceep Per,:cati:'n is oortained DY subtraction of the otner 
data fartor=- since it cannot be measure,- ,ireti. 

Semi-permanent neutron meter ac:ess tucles will be 
inSalie-, s:, rha: the irrigation efficiercy can be 
measureo or tre same field for different irrigations. 

irrigatiorn appii,:ation efficiencY snoul be 
measured on at least 10 farms in each lateral, t:o get a 
cr,:,ss-se,:t :,r of irrigatior practices over time. 
Measurement of zrorea water on at least tnree locations 
within rhe fieia Will give information orn a real 
oisr. r cfi,,r of wat.er and the oegree of non-uniformitY of 
appiicatir r. it is posiole to appl.t- the Precise amounr of 
water necessar.r to fill the rorzon- a r~ still nave a low 
irrigarior, effilCencY Clie to.. Poor distribjtion of water 
over tne fi ci.
 

L.?a-: n 9lnrequ 1rements for sai i, t'r contr.r: m'ij.n's 60 
:,:,ns i-oere- ir, 1.ne ,:omputarior, of irrigatior, re.qulrerrents 
ar,: ,rrjgj' :,r efficier,:y. A low irriaTion ,ff* :leric ,,'' 

rn,, oe .: . 1 r, tr,e r-asis tr,at trt ':sI w .:.er IT 
e ;L c:r r, 3 T'.a '.t . 

Rjr,,:,ff warer, wn cr, r.eJ ,'ce: w.lror a,Prp 1,: aY:i or, 
eff icier n:y ra'a coe re a t jre car z reu:'-,3o. _*,W r.Trm water 

app'x.:ar.ir effi:ier,,:ie. mat ro mear, Ii : r,.. ,:t. w'jter 
appi ,caT:ir, eff ,:ier ,cie: if the wa er i. reu.'. ir tre 
Pro.ie,:t or ,ow rr.ream. 

LOW irrigation effi:iercies r.hart result orn ex.ce$ 
seeaaoe ia( reo,.,ce wal.er qsijait, if er-,:e:s ea-nin occurs. 

- Evap,:,r.ran-piratior an Repia,:ement irr19ationr# 
W;.j ter Neeoc 

Ev.iP':,trasp r..':1o.:.r, wi I ttc c:TI p'. e, for evi.r', 

iflio.r t.r cr.p 9-rewn In e i .:i PI 'iit ar -.1 r,;,r Y.ri, :; ,a,)ri 1r, 
Wi r, . 1: n .t i" T rvor M a I 'i rs:#wng. i re :an p-. r r. M e h,:, u J- 13,: ,:,rhP u 

wIl l oop , ,r. t.re avai cei it'( ,.f :'in.a1: oM a. 2. l' r 9 
,2.IT..i fr OM 'r he irr igat on e f1 l, eJro Y . ii, 1: M of t ot. ;ln,,,,,jrt 
oT wal.. r ,-r,:, n r P'atrt' ,etw o.r t;j .* , ,r r,r .-J tne o rr , 

rf waii r ori e 
the rif't )roe ,.;r, -,~. U , to ,oetermine The . t..a i water 'j$ 
co ,r :o,:, . Trio,7 0 e%,re r ,ija t a f or t , t i l.l- MC i Ior r j ,3, ii w I 'i t., 

i r r' *.c o mPii:. t re c 4r e :*:oii t % a.~P .r ra . r h i' rt I I") WfI r 

t'leai.ir cl,,er f. oil w afrer 1rricj.r 1,:r,r, ariA' r',:."Ire 

co.mrpariso an-r, 1r t ri- mosn': sirorr iat% netricoo oo : ~).f 

http:t'leai.ir
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Data Ceveloped for the evapotranspiration needs of 
crops will be converteo into irrigation water needs using 
tne canal efficiencies and irrigation efficiencieS that are 
aetermino in other components of the data collection 
program. 

Evapotranspiration'4iesurements-wi1 Ilso be
 
measured in 10 fields that Iare not over-irrigated and which
 
do not have a shallow water tables A shallow water table
 
will allow the plants to take their water from the
 
watertable instead of the soil. Over-irrigation will
 
appear in the measurement of changes in soil water as a
 
water loss from the soil since the excess water will be
 
lost from the rootzon* as oep percolation rather thin as
 
evapo ransPiration as would be assumed from the Soil
 
Profile waver measurements.
 

Irrigiation water nes cannot be known until the 
true *veportranspiration is known. The ProJect will 
Provioe special TDY help to make the evapotranspiration 
calculations xPocifieO above, and to establisn the fielo 
criteria for the evapotranspiration measurements in the 
fielO. Staff from the Center will oe trained to continue 
measurements as needed. Data obtain*4 will be storo4 in 
the computer at the Ceters anO used in future training ano 
development programs. 

- DrLina9* Coefficients 

Since 4rainage ano saline soils are major Proolem 
in both irrigation districtsi the 'roJect will evaluate 
drainage coefficients on five selected farms in or Closely
associated With the pilot proJect &r#a. Tecnnicl!
 
assistance will be provided to train professionals from
 
INDRHI in such t*echniques, This will enable INDRN to 
continue to evaluate on-farm orainale neeos for the total 
irrigation district*
 

Six months of TDY technical assistance is 
envisioned, 2 months in Year one and 1 montn in each of 
years 29 31 49 5 of the proJect. 

To design on-form drainage systems in areas Wnere 
it is neeoeo an evaluation of the Orinae coefficient is 
neeced. The orainoee coefficient is that amount of water 
that Passes through the rootzone aS 0eeP Percolation. In 
saline areas or areas tnha are irritateO with saline WaTert 
the leacning fraction of irrigation water oecomes part of 
tne orainage coefficient. All the water that infiltrates 
into the soil from irrigation or rainfall that is not 
consumeo as evawovranspiration occomes the orainage 

I4) 

-Im memmi m mg me memememe 
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co,:,efficient. 

The ,Qetermir,nation of drainage c:Iefficernt is oasea 
,,r, studi'es ,: tne irri9.ativn apPiication efficiency and the 
evapot.rnspirar.-n o',f the crops ceinY grown. The total 
arnToJn'. of wa.er to De removed by the orainage system 

r,:iJues: ,ceeP SeeFa9e water from irrigation, the seepage
 
fror : ar,ai s aro e;,,:ess rainfa I ano aresian
 
:or r 1 ' 11 r'
 

- Wa :er 0uUai itY 

A S.Stem for moritorirg the Aualit'( of the 
irrigatl.orn waterP will c-e e.?-tabiisneo anro : arrieo out DY the 
Pr,,.,es: .. Tje Pr.:. Je:. W i i Puvi e the ni, equ iPmentte,: 

rc:es s-aY "oe-auip tre Ia e:ries in the area to make tre 
are, 1',1'!.. LaD,rar.i:,:, '(' o: r. ts wi be soefra'Yeo bY the 

"7-oo e w 1 be - a ,z e ar .:,v i aC' an, 
1incero':.rate: ino: tne agrroromic Pa,: agez ans: tne irrigati.on 
rc. u rkrt,t!r,, f: e ri I,)t ar e a. Ir wl *r, rIe v,;,r'e, .a 
ro: ,':,rnp1 Ii' za'M. rCr .. o:ta 1: tr1'-. u ;-. 

Sr, ieT. er m1 rin rg 1 rr 1gat i or, reei,. an I Mo r .an: 

raCi:,r 1 : tr e quia -1 of trie i rriLI-vi Or, water. 1n 
irr 19- T .or, Pr .. je ,:.s wr, e r 9 ro n'watser ,',r r.e 1urr, f I ow.-.. ar'e 
u se3 f o'r 1r r l 3 1,l, n re qu.l 1t' r.,:"rTie.: i p .ortan. treO in 
,3e . e r' M,1 rat 1 r,:, o: troe I ear 1 rig f rao: t 1 o: rl . the ,r a 1 ria9e, 

,:,,off ,ier," 7 ro u a'Ji it.,s )f tr,e rr jat . or, wa.er al '-o 
af fe,:t I t r,%c 1ri. s :f ,:r:,'ps that can cle 9r own. The --iia I i t' 
,:if *,roC lto i tr ' rn W-ter from every o)ur,:e wil I De 
,IoYermx rseo at I k.a i ,:re earr, month for a .*e -r are,o a1z 

r~ee itr tri.A' ini tial reer iod. E. I ok?: 1:r i ca cn 13uc t iv i 
wi rT ..- 0ur so 0jr, e. .o,31JIT, ProtClerr: trse 31j.Pe,:teg, an,3 
ir, tr:e ,: - a rtiori a. wi I I L.e riaeia:rmPl :Fi'.:: 

So:,ojre. , r r 1 ar r w, er i r,: IJ-oe we i o- -seeings inaat 1 an 
•00 . ,,r, v:.,, t roesi ,w-1,: r %r, t e-r Irii Ir r 1 9a :1,:, r, ,:. rin'as 

if e, Page , i.an,: i: e .er inYfr or rtichor 
irriiation.r #-anai :v nyoc-a:uromerst; 7n'o'i- i ce rioaosi? o~f trie carial 
water qual 1:., ar,,')Vs arll0 re-IOw the se,:t i r, t.:, oeteriore 

writ.otrer .YqP: :no' j , tiao(r, to Pr.tect tn. :vi liit,, of 
wav or i r, 'rok o:.3as3 I. 

- c.- Pr.et irr gAtion ne tr, ,,r 

T ( r ,o..i ,.17 tJi ett r,h~,?ifs"- ;. hi . t rt of vap i oj z 

~rr 19 r k4 m 'r oP .-7 o~ l'r Ic t 'sr.o. I ri t rso #jf .ro s~vsjo. 

irr I',)tlr, lvl aiC* 4mrog thC 4rtiter2. Thee:I.e'rr:# 1 

C f- :r i i1 ro rye trrs(,ti.,:, o T 
)r,, I i',r, I ir, o-r, ,:or, rot 'i r.', 

r, t ui . r, vio r, 4 ' 1,tr, a, rIIs. &o.' IV 
t,,:, . i,',r .1 I t Ar, . t r O' ,m , Fi%rt r, ow 

http:irrigati.on
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oemonstrate such methoos at the farm level.
 

A surveyr of the current irrigation methods will be
 
made to de.ermine to what extent such methods might bo
 
changed to increase the efficien:Y ,:f water use. Current
 
irrigation meth,:,s mar be a result of a lack ,:f land 
Preparation or ,=anai maintenance. The proJect. Proposes to 
Provide !and levelling in part of the pilot area as a means 
of increasing the efficiency of water management. 

With go'd lano Preparation, trere may be an
 
:.,ppirnit. to raise the level of irrigation technology
 
tnro.:ugh the use of Fortable irrigatiror, structures and 
siphon tubesi for example. Aiso the introduction ,:of the 
new surface irrigaticon technolog,. of "Surge Flow" has the 
Po,tentiai of increasing surfa:e irrigation efficienc:y to:, 
seveis at or ao,:,ve th,.se attainable with the more energy 
intensive meth-,- such as sprinkle ,:r tr ickie irrigation. 
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Equipment and Supplies for Bench liark Data and nitiai 
Studies and Monitoring9, ana Evaluation of Irrigation 
Parameters for Both Centers for Water Management, 

North and South 

4 PH met'ers 
(forestry 

tePe 40 portable 
Suppiies). $ 600 

2 PM a,:cumeter lab. 140-A (Fisner). 590 

4 C,:r,, U:.ivit', 
model 33 sct 

sal inity meters, 
(Fisner). 1,160 

2 Co olormeter electropnoometer, 
33 sct. (Fi-hner). 1,190 

- A,:cessor ies (Fi rer) 240 

4 Po'ertio.:meter. Portacile (Fisner). 2,700 

2 Stere,)Fcope ST-wild-4 
(f,:,r s.uppi ies). 

mirror 
1,400 

- A,:cess-.vries if,:,r suppiies). 21000 

2 

2 

Mappir,9 equipment, iav,.ine 5 
drawers, map files (for suppies). 
Map projector & accessories (for 

supp es). 

960 

6,200 

2 Vertical svet.:nmas.er (for supplies). 4,200 

8 Drawing light tacles (for supplies). 2,846 

4 Drafr.ing macnirnes (for supplies). 860 

8 Soil sarp 
suppi le7 ) 

irg pr.fessionaw kit (for 
11800 

12 E.ucet.: augers ( for sjppi ies) . 960 

I Soil .rerr,:tnvers ( f,:,r suppi ie:). 480 

2 Sample c-a ... i't. at $1,000 (for supplies,. 160 

piMiP ,:nain ,1 etr1, irc I e Y,Jr 'iie). 1,24 



D-7
 

- Miscelianeous tags, brusheds, etc. 
(for supplies). 500
 

2 Neutron meters and access tubes. 5,250
 

5000 S,.pnon tubes assorted sizes. 5,000
 

100 Cut trroat flumes (to be fabricated
 
1oca I'I(). 100 

100 Soil au9ers (to' De made locally). 100 

100 Weirs. 7,500 

100 C.ntrol sates. 10,000 

10 Parameter-s, VWR Sc. 2,000 

6 P.sr', WC meter (forestry suppiies). 61900 

!2 ..cro ,:gi, re,:orer., Stevens t(Pe F 
metr i:. 6,192
 

12 Accessorries. 5v316 

4 Opti:al Planimeter Litz (for supp'iies). 2,220 

4 Surveir,9 ,::mpass-. transit (for suppiies). K 

4 Altimfieter, micro. 3,EJ60 

4 Aui.tomtil: level, 360 ,oegreesv circle 
with trio, wildINAZ. 10,000 

4 PH meter-s. I,200 

2 alancest eiectronic top oading VWR. 3,400 

2 Dr,'ing ovens gravit'' ,:onver.ion. 620 

2 Mecrianl] :a"t auger.i mocel 330, General, 
(SHP 4 ,::'?, 2 man). 1,300 

- Miscelar eous repair anio maintenance. 20,790 

T:,. 1 t137,000
 



ANNEX E
 

DELIVERY SYSTEM
 

The operation of the Oeiivery system is of utmost
 

con,:ern to the farmer, it must be acle to convey water to 
the farm quantity ard in time to mee. crop neeos. P,:cori Y 

,ipera'.ea s,stems mitigate against the farmer, hisana 
a,ilitY to optimi:e crop Proouction. Tre foliowing 
ois,:,jsses severlai aspects of the ,aei ivery :,-(stem tr,at 
oire,:t'IY ani inoirectiY affect water management. 

- Canal Eff i:ien:les 

Caral seepage 'osses will Eie esl.imarei ,o, 
compijTirng water ilasan:e- oetween ,aiversior, Po-.irts o:r cy 
ma r:igf',:w nrea:ursrTienr. at appropriate I ,0 ti0,rs. 
Determi riar. ion: will"ie maae for represen.tarive se:tions of 

mair, :ari]as as weli as seonOar ard tertiar,' canals. The 

i,:ses in - armer -jis+trioujtin sYstems wil ais: b.e 
e st1ma t.eii 1frrom water, oei iver', measurerTierts. *no on-farm 
water aPp' 11 caz or measuremer, t . i re Pro Je:t wi i priovie 
tre 7.e,:nr,1,:a eY perrise and tre measurinr aoevices (e.Y.i 

--
curr,-nr me .er ) :,measure car,;i i osses u .o) seePage? ar,, 
maragerrerit. Tre ,iata ,-ol iecteo w il'iDe ,sCO 7:. as sizt 
nranagerner,: t,:, ImProve overali oPeratiol ar,,] reou:ce :anal 
osses. 

it. is impo:rtart to get an estimate of c:anai 
sek ano carai oppratior lo:ses to evaluate tre ,:,verall 
efficien-,c of the irrigy ri:,r, water ,.'liverv .'-steri. L,:1'se-s 
fr o ,:ara Ia r ouces tne afount of water tnat :can cie 
oei ivereo aria a s,,ocontriclutes to the drainage Prool er. ir 

rian'v' cao.e:,s cariai jee ga9e is minimum DeCausO Of i inng or. 
rnar ral ,:aral water , it beseal In9 ,:Je to .e imerts . carno:t 
assurnie, to ve r,-9] iYitmie. Water l ,:,sses from cara s o,:, not 
reu,: r-,eyhc :.r ' f tr,e 'ri es- tne isu sJpp I tas ir 1 wat.er 

,:,:r'imeJ o', r rnr .3 rcopn e' s c,tjt 0 es rta.'r create 

r- 'iiin#itooai -] r pr',:,r, " m , . 

Ar Imtpi:ir tart: *ara eiiic n that 'e rc r ri,
at i rPer r r a ( 1 rit Ie I.r: ,,rPC,.t: . 1,a:

,r'. r, ,, ,, tr,e o ar tia'caT r: i o a.r trie Pr,.' ri: :, : r 
. . ~., I i: 1 o t1:or a,r:I r - , r :,.'" r,,i ,',riol r t i 

1
;:1v.r .ic :r t .: r T , r: r o:i1e vri t i tn r 
P ':, 'r',: rn r l:t, t or ir.r r :,,. ? I n 7 's1 , .rIa ', t rii t, ortr, r. 1 

I .f : , ,* Ql ,: .7 -: e Se U1ilT o r-: 1Oie ,',T 1'.. to ra i:r ., I. "1 r, e ,:1rij , r t . 
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accounted for separatele'. The water that cannot De remove
from the canal b'( the last irrigator is an operation loss. 
Tne amount ,:f the i,:,ss is important ano tne aisposal of the 
wa rt. r i,. ai1 o iriPor r.art. The water srnoj I a to 4:,e qui1ci. I,' 

cirected to. an out iet syistem so that it wil 1 De returned to 
r e ,3,:wrstr ar 7u pIRI anao also s( that i r wi I rl,:.t 

cotriiljrte ti:. tre zeepage ard 9cronwarer Problemtls.. The 
Propot:ion o1f wacer, deiivere, to the lateral that is iost 
in oPerarion wil ie oerermined for trne aifferert :.(-Pes of 
iarera is S.: that efficient oPeration proCecures :ar be 
oeveI "'pe,3. 

Ever' :anai srh-:ii be examine-3 to maKe :ertain 
tri-at trie e: ,: water car b'e safe'r- aiscnarge with ou. 
,:.au'sir 

.-. U 
ero,or, 

.:.s. -rto 
:or 
.7,:i 

ieaving starainJ water that will bree. 
tnat a Surf ace ,)rairiaYe ror', " em wi no1s 

ct .:rear.eo. 

- , .r , C-amait 

Tr,.? ,es 19r, caPa,: 1.i of eacr, Se.:tion of tre ca ral 
sy.-:er, w i V, Le o . rrre r, the Pu i.it .ar-e-a. Trie Purpose; 
go r. tre s: 1 j ,t 1. - . o:fir, 1 o ): W trier,:a , rrr1trl,,rna: ,t, t 

1 r r 19a 1 ,::.r war r ,:ar c, e o' 1 ver.eo ,n-, %emanro or wrietner it 
1i nes: c .a,r :o. oe vern aer. o:r, r.o tat: or1 , esrre i ver,( 
me'roo wi af f rre PorSe ro r.*,jues.tZ, ,2.a ,T roe ime water 
for.me r r W1 Is.,:, jrre,::. the effi.: ert,:', ,f ,e iivery ,:,f 
trre ,caral 

Ar,,.:.ther factor ,:,f s'rtem capac1 t y i s the 
avali rDi I 1 1.',( of wat:er in al I Seas n:rs of tro ,ea r. It a3€'. 
re tr t. th: ,:ana i :nave s ff i : ierr.:.aa ;. ,1t' cut trat there 
aiS rj,)e :;i.e watr -Ppl', to) meet tr e roe to o of tne 
ir..ate,3 ;,r(a. This- irf:rmation is 1M Pr art,: for the 
farrter. ir, nMr-ai9 oecil.or- t,:o "ioave 'ari f.:. ow at cer-rain 
tIt.? t:,o aYv: io :o p 9:'-S e. The p r ,:, .., ? s: WW i C:,:,I.1 e tne 

.ata-art.) rn,,.? a vai iabie wa.er ri ;n, INDHi* t.,o i Yri:,uPs 

ro t 92-for llmpr:v : mS op r t 1 ,:1r 

- -a%.aI1 .Ie Wa7t er Suppi (-

Tri r,'-view ri , n ( s 1 . re er.Y ' r.t o(,a.ra3 ,f ac- "i er 
nr,c P ,:..': I tC-.a. W! I " -nc ijoe ar anal . SI o tre .urrfa-e 
water. ijpp , r,. :]aTa. W1i 1 too oisei ir, aria 'o'zinn the 
a ei.M-quac' ,-1 triv ,i i to 1 ric .a, ' ,nro r %:oyr1i z in9 tre1r 

I rn7.ttI.:r. l -i.rrtiter uW i ' . erteo t.: for , . ,of ire ,:ir 
waL'cer 1Ur, P a e , iI "A ; :ire *. ,-- il t troOr jr, tri ,ol ?' I . , , ro , . r i ,, ' r,:P ,P . ,:, r ,..uj q ,j -'.t , ih -- r, , :ri-. r , . 

it,.. r r Ir :!i p-i i w-,s e r ujpp g- i ro 7r (s i r r 19 -3?: i: 
i~ !!ml. v t ,,. var.:i:. . . i r J s 7i Is nr r r r . r "nart rrn l~ i aUrt',:canI~caI, .r,£, r.r st,:rh, e , 

ro .:- ,: " : r tlg 
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is assumed tnat the Oiffering needs for Power generation 
and irriga.iorn :an oe resoived in a way t.hat wiil cause 
maximum efficier,eY in tne use of tne avaiiDie water 
5€ijP P Y.l" 

The ni s .oricai recoris wi be e;xaminea to upoate 
1:rerre from 'rne time when tre pr,:,Jects were designed. Tre 
Prooabiiit. are'ndepenoaoiiit.Y of runoff wii be aetermined 
for snort Peri:,Os .',that the availac'le water supiy can De 
compare,3 witri the irrigation water neea:. 

T ree surface water. SlPPI, ' is affected DY the 

irrigatin:re s'ster,. The water. r:t ,:ons'ume oY the irrigace,d 
crops is evenrual I'r returned to the river and the wat.er 
suPp ' for re-use. Tne time ,ieay i rieuceo b', irr igat o n 
will affect: tre -Uaiir.Ye quantitr and timin9 of tre 
co.wntreaff, waiter sujP~iy(. .,( arealisis of theaaial 

varou artswatier ir -'eJ of tre ~tm tree: efreCT: -,I tri 
irrigatior r'sc-mnel will be consioere,3. 

L,-,c s'urfac:e runoff i.'Usui-ii 1'( of altl.;e use in
 
the irri9atlon -'l.'em. Where local surface runoff is
 

irter.:epteo anal I D-.( faci must
:,:,ie,:ted ,>,nals... il.ies DCe 

Proviceo for zafe ,i1--:,sal of the water to preveint iarrage 
to trie cara.-s and flcooing of the farms. 

Tr, surface wat.er Pp"" crara,:ter :t?. ,:: wil i 
oetermi ne tree Po-_-ire ev<tent of croppinrrin a1 i seasons 
anti ree2:5 ti . - trlefi iy Oa terfirel. 

Tr,e Pr,.,ecl. i i oerrin. r te tecn i ue to .:rni r,:,r 
the oeprh t,:, ir e grour,,3a ter in tne Pi l ot Pr,:,.'et. 

OcIservati or, we& -v ano Piezometer tuDe. will ne in.,.tal le,: 
in ttree I :,r .rO_.S to mionlt.or groura water ,3ePT~h 
f ictij al:. :ear,2. r e qua I tIt ,-f ro ur vr wi a I s .-0 DCo owat.: 

ta. t.,^,ererrrin e0:t in rilir, water. ie .re.a, oelC rni no iyi,.
if neeoeo for 7upP elt eer, 1: a -'e DY Purrpin 9 or, furtner o'wn
 

,%e r in w D re,-
st.re.mi. .rs T -r T, at .ar,- I Le er,i r.? rra wi tr.otrher 
oa -a an.)1Je, iir tne rotai rnaar, -ea9 en , of t r, sy 'oAft,. 

e f,',re the ,. of the Irr IyatI,,n pr,:, . :e,:1 1oeve opment 
Part ,-,f t.re ioca' irri .at.r,water w, ..u:Pi ied form woll-. 
This so:ijr,:o of wq:ter re.IS tno .3ovaita'Je tr1.lt it wa! 
availar,e ,oro -- M-ro 1t 17 e .r'er,$ 1 v t .,. DL- -:or'., o r, iT 
remove,: suosurfa,:e Fr-i 2,y thewarer efft,:rivel , werOa, wnitrr 
tare'1 . Tnio :jnT.r,;,,:)u,:j ior of irri(ja . ,r,,.r, rel9rier "ie re,-: 
re'ei t n3r, ini:r, ir, t.he rere.r r'ite r, ," ,:n, Ir ;i:e e o3k, ' the* 
natej:.r , i r.ina1i , ra ,:i.- ,, tni. .,. i sr,, f ,., Wren .eI; 
oc Jr , thei wat*r t.dr. r k, t ' 1 r,: T,,2 :I r r .1,: . r, 
,1. : a i irit ',, tir,. air , ra.c . pr:, . e ry, Se% P;cJv. ir -',t, c a r, .: 

9 r! 'e :o:rti r ejte t,.: troe rec re ai o: ,'ir . , f tt,v 
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grounowater Pr:'biem is to use tn* grounwater as Part of 
the irrigatior, , Su,- a Pr'ceoaure wlil reiease 
surface wat.er in tre s.reams for oownstream ,or allternat.ve 
Uses. i. wiil I -i.,teno to lower the water tacile in the 
areas of crourwater extractior. 

The qua lity. of 9guro,eater sometimes is too low to) 
re u--f T:,rr re-iJ: as irrigati:,n wa.er, ir trat case, it 
car c-e re.lJre,3 to the river wrere it- is iigJtea oYr the 
narura sz ream f ow. Itrma-r a .iso reauce tne oownst rearm 
water -qijai i t-- to an tura.:ieplaoie Ieve i. Low qua'1tf, 
9ro.*waters ,:a r oe IisP,'seo of in separate orainage 

:rin erri - or or eva P :.ratior . 

Wherever pss .. ble, ful l use snoui,3 be mace of the 
avaia~e water. irn an area to minimize the arainage 
Pro i effi. 

Gr ,:jr,3water Pr,:,c, Iems. :ar, a i so te cor,tr,i Ied in 
some ca:e- r,' ,:,n-farm relief or.3ins. SJ'osrJface arainage 
water 1S SMetirmes of sufficient qJ-l tv to Ec reture, to 

trre r.iver ard tre water. .u.pPiY for reuse. Uroelr new 
irr i gar .:,r Pr.,:,.,e:TS the wa ter. q ja liot( in rial ,' refl:ve,3 V( 

roe or.- ri- rra'r ce veYry low until lea:ring rcna-. ,ccurrec ano 
e,4ui i rr 1 r estraci ie . w irn t:he i r.r.iga t is) ri ~e rati nS 

- E: ve r : i,.n1 

The liver .ion sru,:!ures of tne Pr.'Je,:ts are 
r, *a c,:ra c.', wel ,-:.igneo anti functiorial for tre ost P a rt. 
Pr,:oi elrr mr,, ceve op in trhe futurev if P'r:Per oper.ation ano 
mairireran:e proceoures are ne:.t fro1 owei Peloin9 on tne silt 

" 
Proolems_ 1r, trio rjvrC-r . rleav v sit e po-itiori na. 
oestro,eo 'n,:*effectiveness of tne ma.,or civis on on tne 
river. Sj:n Prooicns7 wi i ce revieweo t'o, the Pr,..ect in 
tre review aro: ario,zi--s of trhe j ei iver- :' ,en. 

- Cara Is 

The ,ara : 4re rieo dowr to the I eve i of the 
f arm:. Witrir tne farm,s oe Itow trie i r eo anai s, ,:ontroI 
itru,:t.,jr, : ;ir,, jr,*: rao, ,:f pr f ,r *,:ar..O ,:on,:rete riAve 
Dieer, i n: ., ,-7 , J re ted Li' f I i In i the f arm 31 tCr,Le ,7 ,,, 

There is r.ne prorlem with tr,e itrur.ure:trat sorre ravein 
f o r',ciU:'rof "a,:p of P :,t o, o:Impof toa: fi ii ano o:e 

oif tre r , rrr rii,r, i,i c,jr t: ri,-ve ,is.jPo*reo. The farner2 

wr,*. qr. r.o:e Iv i r uJ,] ter r;Iv r e ,'r to t, I'I ; C1' .Hh1'. , .l e; 

rol t -7of ov:'rr, r, : r :e 4nj nir: t s: rir: 

Sne i nr .17 4 rr' Ii I ri wwW[f t , I tt ar, tr er. A 
reg, 'ar p jr rj Co' c',e.r, r,9 is rece 7ar,,. Tr . -) tcr, r loern 

http:allternat.ve
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the person assigned to control water releases along one
 
segment of the c:anal, couila be assigned this responsioi iit,( 
ourging the time ne is not c=nanging wa'.er from one farmer to 
anotrier. The initiai cleaning will have to oe ,cone wi.h a 
Pro.e,=t force. inspection of tne cleaning work: will neip 
in trhe futjure. C1ean'irng is imP'rrant for a numriioer, of 
reasin$.s tra n ani silt interfere witrh accurate water 
measurement ar ac ,orroi ana People in trge area are usigr 
tne water for ,:ui nar'r Purp,.ses ano recr e4tionai Purposes 
aria s,:uid at least be aoie to get it from cleai. ,:anais. 
Every effort snoul0i De made to assure positive g9tL 
ciosure$ .ir,,:e slow lea:a9e into canals not in us. Provaez 
maximum seepages to the groljnOwater sy*-rem. 

- Coro.r: Stru,:t.ure 

The corr o'r-, structure o'i,:ate,: within tree ,Qeiiv'r''
 
S', tem ar.e r, 9,:o') ,:s,,ri o ior. Trie c:r tr *i S tructures ir
:it 


t.ne farmrier:" o striDl, ,tionsysterti are u.D'e°:t to failure 
roe,:au e a sur..le,:t to ':si " rel ate,. fa "iure5. Thetr are 
far- rers r, I ,: 'e eI U1: .e,l?13l to mM rita in t t : o)1 1 A.r. :, i .rle 

z'ructuire: inr o'': con:mt ion as Part of trl, trainrig. trloe'y 
receiv:-. A ., r,:o of prefaci a .e,: .trus: .ures. s.ulitacle for 
f.armT Use reoU :jCe mace ava latee treroucrn trie Pr:..ioct or 

v.., , :,:,r,:r T, :,:, Pro..e,: r appr:.,v , i- 7 
,,j .?r, : ur age,. ,P .r a r r %r o ii o e 1'1 wa..er ,cr r, . r .a 

are aprimc~e~ hi con.iri.n:. when water is. 
meiivore,: in "ar9er .. rea S for 5norter timeS tre farmers 
wit i c- ut1ra cnr oevice-, to L'e acrio to nart'il 
tne water effi,:2ertl'%,. 

- Water M,.-:-3 rerre rt 

There can Cie no orer'i( water managemeni, ir 1:he 

pro,evt wi tnuJ water, measuremerst. The PRYN Pro.,ect -)o.,e 
nor nave W.-.er measurement aI tr,,:,ugr it ma'., c.e P s: x,.Ie to 
i, Ii c, r ate : Ti pr:,.:e,: . ir, statri tujr r,,iutz. YSL)RA w.i-! ea 
wi tn ,,, -gate trat are .iJpp,)st5 li , Pre,:a1 i cor -Ate,) . The 
cal irr. tin ,car,r'e cne:ie,. cor .a r,,soro-iraprier and trer, water 
carn e ,ei 1Vi re, b', v) ume . The farmer r,:,iu ' be taught to 
interprot; tr,e .nourt of water ne i! r¢ceCivinlg '. that roe 
,-ar, Cie .i:r:ire: of the armount he : 9etting. He will not 

e tfek. - r t',:,urser : 'ire',. Mrecasuriijr g pr:,i ut o ,:ari ,"e.rr, wat,:n 
r,1 1rl ot :,:1 rri.t ho row! wr,er, re ria . (oekr, 91ven Ie . 
Wa tj. r t ra r, r,. ; en lii e d to,, 

i %?, :' n,:rr I I r ? ( .1, ( . ° , ugu I r,,o.ej to, 'Iv ri.1 t ia 

o If1 ?c ~rt -r .711 1 1n c t rl 4t n A r , . ro i,.1 ir, w~i s r o~t% i i 
r . 

,~ . 

ca.ln 
Tt 

t oja :ri t-r,~ 
o c6 I v . 

ifiar r vr 
Yrat e: 

w roitr 
-Ar 

,:a r.r rck , r 9i'.e P re r, e rid neaoqa z ferc.r,:,. L r, d :rel7 

I Im er :, *.r, , 'r .: A ri C k a i , ,jr,oe t ,,r ,o , ', f r nr :. 
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ANNEX F
 

EQUIPMENT LIST FOR DE11ONSTRATION ACTIVITIES
 

Demonstration: Equipment and Machinery for Both Centers for
 

Water Management
 

Land Levelirg
 

2 	 120 HP (john Deere tYpe) mooe 1 4250
 
2 wreeo ,rivei caD-digital toucr,, PS
 
trarsrriisi$ ,,rin cuai h'tdraui ict 3Mf. 

nitcrn ,:a.egor',( 2 96" a:,:ei neaV' cost 
wheels 184-38-8 Pt,( rear-9 100-16 6 plr 
frort; #12700 at $52,260. $104,520 

-	 20% spare Parts. 20t904 

2 	 H',oraulic scrapers 10' model 2F 2.5 
cuYas. Eversman. 41,978 

2 	 Lano Plane - 3pt nitcn model 1200. 
Eversan r. 10,000 

2 	 Denind '-rao Plane 4329 32', 9' biaoe. 4,000 

2 	Sets lase.r eu-qupmert Per atta:hed 
'U1:,?s -:rnol specific:ations. 	 599994 

2 Pi: l ip trir,:i For o Rangi r.. 	 I1E8000 

srve, 

rt.1 tr ,, l ar, c sories , Wi ld
 

2' 	A.,:,mrn~ , 'eve ' control' J vel 
c.e s 

NA-*. 5,100 

T,irar,:.r. - w110 .	 51100 
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- Operation and maintenance of equipment 
and miscellaneous spare parts, factory 
recommenoed. 189,404 

Total $460,000 
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Demonstration Farms - Machinery and Equipment
 

2 100 HP (John Deere type) model 4050 
2 wheel drive ca,-digitai touch, PS 
transmissi:,nt dual hYdraul ic 3pt hitch 
cat. 29 96" axie, heavy cost wheels, 
184-38 8 Ply rear, 100-16 6 Ply front. 
#11540. $ 98,864 

2 55HP (Johrn Deere type) model 2350, 2 
wreei drive No: roil bar, Hi io., 
transmissi:,n PTU, one hyOraulic outlet, 
iarge Pump rack opinion-wide front axle, 
#13638. 40,352 

2 14' two oottom, 2 way plough. BiBO0 

2 3 Pt. cultivator. 4,800 

. 3 pt. ,:iv,:-. 3,000 

2 Sets 3Pt. 3 sec harrow. 1,320 

2 Dariv.n Oiggers 12'. 3,300 

2 Draw bars. 320 

2 T:oi bars. 600 

2 Tilt trailers. 99400 

2 Spra' rigs, 200-300 gal. 700 

2 Di.crer. V .':(Pe, 3 Pt. 4' spread, Model H4. 1,250 

2 er'. ior .Preaoor, oraw tYPe. 500 

2 C:roruato:,rs 3 row 30" centers. 19450 

2 Farrowers, 5 row 30" centers. 5,680 

2 B.oroer ma P:ers. 11500 

2. Drill. er er'al PUrpose, 1.-' Fertiizer 
attra,:rrert, f iJtted feed conx-iarge, 

OiO o'ie rirbe,] tire, o uc'le , iz,.-zig 

zag, riy'Orau i,: c:li inoorsi J,'nn Deere 
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2 

-

2 

-

model 8300, 6" spacing, #283. 

Weigh s,=aies, metric field type. 

20% spare parts. 

Fuel st,:,rage tanks, Diesei, 1000 gal. 
storage cap., stand and shelter pump. 

Operatior a, maintenance. 

16,316 

11648 

40,000 

10,000 

2001000 

- Field -3ay and aeminstration mat-rial. 309000 

-

-

-

Builetins ano supplies. 

Travel and transportation of 

Aui'i visuJai, et:. 

farmers. 

301000 

30,000 

10,000 

- Seeas, fertilizers for demonstration; 
inci'aoing farmer fields. 50,000 

Total $602,000 

61 



Demonstration Farm - Repair Shop. Tools and EquiPment for
 

Both Centers of Water Management -North and South
 
mmmm m rninmmmmmmm~mmmmmmmm~mmmmm 

Shop Toolst 

2 Welders two stage Oxv-Acetvlene 

with tanks and other accesories at $600 $ 1t200 

2 Drill pressi heavy duty at $29400 4,800 

2 Benc6 vice machinits swivel ase & combo. 1t640 

2 Hoists manual 8' lift 6001 lbs. 930 

2 Cleaning tank manual soak and brusn pts. 230 

2 Mobile rinse tank 12 gal. 203 

2 Hydraulic Jack crane 1.5 tons. 19670 

2 Service Jacks 2 tons. 996 

2 HvOraulic Jaccs 12' 1.5 tons. 42 

2 Hydraulic Jacks 14' 5 tons. 96 

2 Miscellaneous nand tools 251 piece master 
set. 2t546 

2 Miscellaneous tools and chests. 5,001 

2 Engine rebuilding equip. and tools. 90 

2 Valve seat grinder set. 19910 

2 Tire service equipment & tools & impacv. 716 

2 3900Drill press parti, etc. 

- Miscellaneous nuts bolts washers all sizes. 5,000 

- Supplies welding rods solventsl etc. 39010 

- Miscellanous grease guns ano supplies. 5t 

m m m a w mm0 ommm S m m -am M mtom m" mmm40=0 
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2 

2 

-

Heavy duty grease ramps. 

Air compressors. 

Opera.ion and maintentnce. 

4,200 

5,600 

1,6331 

Total $651 000 

\
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Training Farms - Equipment - Machinery and Supplies for
 

Both Centers for Water Management - North and South
 

2 	 45 HP (John Deere) model 2150, 6
 
Positions steel wheel, 2 wneei drive,
 
no roll bars Hi Lo rransmission, large
 
pump, rock: ano Pinion wide front axle. $36,046
 

2 12" 2 wa' --2 bottom Plow. 8,800 

2 3 Pt. ,-uitivator and attacnments. 4,600 

2 Discsi 3 pt. 3,000 

2 3 pt., 3 section narrows. 11320 

2 V oit,-ner-s, Pull oehina, model D5. 4,000 

2 V citcher.- tripod asSemol,'i mooel H5-3. 2,550 

25 Hano angers, local1'! built. 250 

25 Abne, hand levels. 2,500 

- visceiiare,:,us gates ana measuring devices, 
made 	iocall'r. 29500 

Sub-Total $65s766
 

Special Drainage Studies and Training Program: 

2,000' - 3/8" Piezometer Pipe, 6' lengths, 

tnreaded witn co)<plers. 3,000 

1 - Piezometer hame.-, locally built. 100 

2,000' - 3/4" observation welis, 8' 
l-r,qth: threa)e,. wi rh :,:):Pier.s. 4,000 

2 - Draireage tile and r.UDing ia.1ring
riacnines, o.g., iv ,h w . - ,,$ 

et:,uluall'r ma2de t,: 7Pe,:I ca

ti::,n s. 	 2509000 
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-

-

-

Accessories and spare Parts. 

Drainage tubing - 109000'. 

Tractor-Dozer blade for back 
fill bucket-gravel fill, Ford 
Series 7610, 86 HP. 

501000 

10,000 

369000 

Sub-Total $353,100 

- Operation and maintenance to 
support courses. 200,137 

Total $619,000 



-------------------------

----------------------
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Field Equipment, National Office, SYstem Review,
 

implementation and Maintenance
 

5 Current meters for other 
districts at $1,150. $ 59750 

5 Water stage recorders. 

at $516. 2,580 

- Accessories 29000 

Mis:ellaneous staff gauges,
 
chairs, etc. 21000
 

Back hoes drainage ditch
 
cleanin9 and channel cleaning. 64,540
 

- & M. 20v000 

Total $96,870 
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ANNEX G
 

LIST OF LABORATORY EQUIPMENT
 

LaDoratorY and Field Equipment for Research Stations and
 

for Centers for Water Management - North and South
 

LaroratorY Equipment Center, South - CIAZA
 

I DrYn9 over 200 degrees Tnoriaso;
 
1787-C20. $ 360
 

1 Mi1 9rinding Thomast 3371-J05. 600
 

1 PH mer.er; 4135-C10. 620
 

1 Sr,ger me'nani,:al Tnomiasi 6269-BIO. 450
 

1 Disriliing apparatusl 3911-F05. 800 

1 Ana,'rt,:ial balance; 1339-F52. 3,000 

1 Mettler eie,:trn1c oalance; 1344-L50. 2,400 

1 Vcojl'rj Prfn;, 1052-E10. 300 

I Congj,:tivir., oriage; 3239-F11. 600 

1 Fn.am pri,:,t,meterl 0395-D15. 3,500 

I Spo , re ter 84'O-H65.: t ..rt- :, I 11200 

1 De.: is.rIt3750-M30. 200 

1 Pr~w2jro piite moisture ap. 360 
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1 Magnetic stirer; 8605-D10. 160 

I Electric hot plate. 120 

1 Automatic Pipet; 7733-J20. 100 

I Distallator alcohol. 250 

I Barnstead water still Fisher;09026-2. 2,850 

6 Voltage stabilizers; 09521-22. 960 

Glassware 

- Miscellaneous small equipment, burners 

oerets filtering stands, etc. Fisher. 2,500 

- Chemi:al reagents filter papers, etc. 4500 

I Wiiey milli 08336-10. ,400 

1 Soli c:rusner; 08415. 690 

I S:il samplin9 equipment, augers, 
aluminum cans scaies, etc. 650 

1 Micro Kveldahl Digester Tnomai; 7053-$10. 562 

I M'.cro ,ieidahl Dilgester Thomas! 7051-NI. 750 

- Chemical caoinets, local construction. 2,000 

- Glassware & supply storage construction. 2,500 

I StandbY generator 6.5 KVA 65,000 watts. 1,995 

I Copy macnine, such as Minolta EP 300 RE. 2550 

I Noutron meter access tubes and au9ers. 5250 

I Co'r macnine. such as Minolta EP 300 RE. 2,550 

Sub-Tota 648,747 

Laboratory Equipment Center - North, CENDA
 

8 Voltag* stabliz:ers :homazl 09521-22. $ 960
 

\i
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1 Neutron meter and access tubes & augers. 59250 

- Soil sampling equipment, such as 
balancei augers, aluminum cans, etc. 750 

Replacement parts, expendable supplies 

and chemicals. 39100 

1 Copy machine, such as Minolta EP300 RE. 2,550 

Sub-Total $12,610 

Field Equipment 

19500' Gated Pipe, 30' lengthst 60 diem. 4,500 

1 Wheel move sprinkler systemi 10 ha 
area (North). 25,000 

4 Hky,,rologic recorder, Stevens type, 
F metri-:. 19200 

2 Tractor for field preparation, John 
Deere, model 2150 Hi Lo transmission, 
one n¥.raulic output. 311046 

2 14" two bottom Plow, two way. 1,760 

2 3 Pt. cu.ltivator. 4,600 

2 Sets narrows. 19320 

2 Vditchers, 3 Pt. hitch. 1,250 

2 Land Plane #329. 79647 

- Spare Part;. 109120 

Total $150,000 

\
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ANNEX H>
 

CENTERS FOR WATER MANAGEMENT
 

The proposed Centotrs for Water Management are located
 
in differen, irrigation aistricnsi one in the PRYN proe.t 
near SantiaUo or Conter-Nortn. Tno otner is loca,*d in the 
YSURA Prooo:t near Azua. Cent r-Soijih, A orief descript.ion 
of each Conner is Provideo. 

* 

h Center for Water Management --North
 

The Center-North will be Physical1y housed in 
offices ano facilities to oe Providea by INDRHI in 
Santialo. It will also have access to and use lands and 
facilitiez alre4cy aevelopoe¢ by INDRHI, such as Finca I ana 
Finca 29 f~or training and oemonstration Purpoies. A lr. 
trae. of 1nc nas boen requesr~eo for a maJor oemrons'.ra.ion
 
area ano wnen oe~ignated will also 'of the
"eirt 
Conrer-Norrh oweration. A mecnnleIrY storage snod ano a 
f-irm shop uill ot constructed at tno oomonstration site to 
house and car* for wPrPoJc machinerY 4na eqiipmen:. Alsoi 
o smal1 buiIoing wiII ot built to provioe toi1t and wasn 
jP facilI ies and a small confaranco or classroom for field 

instruction.
 

The Center concept envisions the total locus of the 
facil itie ano staff tnat are availaole in the project 
area. This will includei in aadition v.o the facilities 
o.,sCrioed aoovou the facilitiesf oaa and information 
available throon CENDAi the Research Station serving the 
PRYN wroJect areas ISA --with its teaching facilities and
 
,staffcapabilinyt 1AD with its housing ana dormitorY
 
facilitieso an ovner agencies and wrivate sector Prog rams
 
tht may Pe of value in carrying out the Programs of the
 
Center.
 

To carry out specific work in Water Management
 
Center will oesgnate a Particular lateral or su-lateral
 
In the PRYN ProJect for Intensive study and demonstration
 
activities, On tnis laterals in cooperation with the
 
cooperating faprmerst swecific programs such as land
 

,* veilling, wati~ control ano management will iD conaucted.
 
The a4ronomiC Pac~eaes developed through CENDA will be,
 
%*sNed and oemonsvrated. Tnh water oeliverY systems will
 
be revieweo and their operation cnecked to &ssure Proper
 
oervice to th# farmer. ased upon common needs and
 

on"-ia OiWMft~ .N 77mom 7wl "t lTIU:0 Z i #mom 
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Problems as identified, water users will be Provided
 
opportunities to organize and work toward the solution of
 
their Problems.
 

The lateral chosen will actually be one complete
 
system in that it will start at the main diversion into the
 
main delivery canal; then, the lateral turnout and finally
 
to the farmer's fields. The system model will be studied
 
in etail to Provide the data needed to implement
 
operational changes in the main irrigation district of
 
PRYN.
 

Farm machinery to operate the demonstration and
 
training farm will be Provided by the Project. Also, land
 
levelling eAuipment for levelling demonstrations will be
 
located at the Center --vehicles, office equipment,
 
laboratory enuipment and field study equipment will all be
 
Part of the Center Provided DY Project funds.
 

- Center for Water Management --South
 

The Center-Soutn will be in the YSURA Project near
 
Aua. This Center will require the building of an office
 
building to be located at the research station CIAZA. This
 
locatkon nas a Power source ano several buildings belonging 
to CIAZA. The Center will also construct a machinery shed 
ana a small shop for field repairs on lano to be designated 
by the GODR as a cemonstration and training farm. 

The concept is to use all available facilities 
possible and nelpful to carry out Pro.ject activities. The 
resear,:n stati:,n CIAZA, the facilities of IAD, are 
considered as Part of the locus of facilities and
 
activities of value to the Centers Program.
 

As discussed above, the Center will select a pilot 
lateral or su-lateral on which to carry out the detailed 
studies of tne Project. Again, the lateral will serve as a 
suo-system, wr,nicn can oe ueo to analyze the Proolems of 
water Oistriuton, ano on-farm water management. Land 
ieveiling ,oemonstrati:,ros will be conducteo along with water 
control an management for optimum returns.
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Recommended Staffing Pattern for Each Center for Water
 
Management
 

Director
 

- GODR (INDRHIt SEA, IAD)
 
- Project Funded Counterpart - US Contractor
 

Technical Staff
 

- Farm Manager, Project Funded - US Contractor
 
- Agronomist, Assistant Farm Manager - GODR
 
- Agricultural Economist - GODR
 
- Rural Sociologist - GODR
 
- Irrigation Engineer - GODR
 
- Agricultural Engineer - GODR
 
- Soils Specialist - GODR
 
- Drainage and Salinity - GO)DR
 

Administrative Staff
 

3 Secretaries;
 
1 Bookkeeper;
 
I Administrative Assistantl
 
2 Drivers.
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Total Transportation Required for the Two Centers for Water
 
Management (North ana South)
 

4 3 wheel bike, e.g., Honda Act 110 

at $1,050 $ 3,150 

4 Motorcycles 70cc Honda at $700 2,800 

4 Buses 12 to 15 Passengers at $1,500 60,000 

b 4x4 wagonsv, such as Ford Bronco II 
at $16,000 96,000 

8 Snells for Pickups at $250 2v000 

2 Two ton trucks at $20,000 40,000 

2 Dumptruck Drainage 50,000 

6 Pick: ups small, such as Ford Ranger 
at $9,000 72,000 

- Factor, spare Parts 59,000 

- Replacement - 4th years 27,000 

- Operation ano maintenance 574,000 

- Freignt and miscellaneous handling 
charges 57,050 

Total $1,286,000
 

To be dlviaed etually between the two Centers.
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Office Equipment and Supplies for Both Centers for Water
 
Management - North and South 

2 

6 

Copy machinest such as Canon NP 400F 

Electric t'rpewriters 

Selectric type at $1,800 

2 Water coolers at $500 

2 

2 

Sets of visitor iounge furniture 
(cnairs, couch and taoles) at $1,500 

Mini-compuiters (see aescription 

attacnedi Annex A-3.1) 

- Irdiviajla off ice furnitJre for 20 offices: 

- I de: N:. 33080 
- 1 chair Ge27 
- 4 off. :nairs W52 at $59.04 
- 2 file c crets 5412 4 drawer 

legai at $1,007 
- I filJore:cenr lgh t 4324 

weigrted os1e 
- Miscei ianeou (waste ,as.et, 

traps, t.:. ) 
- I tape recor.o calculator 
- Papers enve opos and 

misceilanoo:eu supplits 

$ 447.84 
233.40 
240.00 

2,015.00 

79.95 

150.00 
175.00 

1,880.00 

Sub-Total $ 4,341.19 

Estimat:ng 23 offices for a total 

- Co~ninirl *:.i,, 
(CUS s)ite., 

,-~ .+ .*, for 
Prtaile) 

f i l teer inr,*) 

- Ofice .peratior, ano maintenance (5 Yeors) 

Grand Total 

$ 39500
 

10,800
 

1,000
 

3v000
 

10,000
 

86,820 

$116,000
 

3800
 

$154v000
 

140v000
 

*29.,000
 

/
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Computer Systems for Dominican Republic Water Management

ProJect
 

Criteria for Computer Selection,
 

Hardware
 

would recommend that the same type of computer be
 

used ir,the nead office as will be used in the two proJect
 
areas. This would assure that all software purchased
 
initiallY, as well as that iihich may be developed in one or
 
more of the offices, will be useful in the other offices.
 

It is difficult to determine at this stage the extent 
to wn ,- the :ompujter: will be used. What is being 
re comir, n1ij De 'ow would be mh i nimUm spec ifi,: a 1ons for 
usage. 

1. 64: RAM memory expandable; 
2. Two disk drivesi
 
3. Morit:,r c:apable of supporting 60 column displav;
 
4. 	 Dot matrix Printer for fie'd offices. Letter
 

,jaiit' printer for head o.:fice.
 

Poss iDb) e Cr,,:ice E 

1. Computer:
 
- iBMP
 
- Victor 9000;
 
- Apple lIE with the ZBO card for CPM;
 
- Raoxo Shack Moodl III;
 
- Apple III.
 

A vr- important factor in the choice of a 
computer is ervxce. Ai .. important is tne avaiiaDiit'y of 
spe,:ific types of softwar'. 

2. Software:
 

- G,:'od Woro Processor, such As WORDSTAR. This 
requires a CPM operating sstem which is available on Apple 
comp,urers with the addltiors of a 780 card. 

- Eloctronic Spreadsheet ;uch a: Visicalcq 
Suporcal c, VictorcaO c. 
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- Statistical Analysis Package. 

- Database Management such as dBASE II. 

- An accounting package for the head office. 

- Specialized software, such as that developed 
and 	used by Bob Hill and Dick Griffin.
 

3. 	Printers:
 
- Epson MXBO 100 (dot matrix).
 
- Texas instruments 810 or 820 (dot matrix).
 
- Diablo 630 (letter quality).
 
- Radio Shack (dot matrix and letter quality).
 

Here again, the choice of a printer would largely
 
depeno on service. There are other good ones but we've had
 
reai gooa luck with the first three on the list. Have not
 
used the Radio Shack Printer enough to know how reliable
 
they are.
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Office Equipment, Supplies, Furniture for National Office
 
Chief of Party
 

1 Copy* machine, such as Canon NP 400 F 3,500 

I Electric typewriter (Selectric type) 1,800 

- Office chairs, desks, cabinets, 
lights, etc. 39500 

- Paper supplies, etc. 2,700 

1 Water cooler 500 

1 Computer (refer to A-3.1) 5,000 

- Opera7.ion ano maintenance 39000 

- Repiacefment ana miscellaneous 
equipment and maintenance 109000 

Trani:p,rtarion nAtional office: 

- I station wagon ana replacement 309000 

- O&M t5 Years), extra computer time 
large system as needed. 56,700 

Total $I15,000 
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Teaching Training Materials 

2 

2 

6 

2 

2 

-

Overhead Projectors. 

Movie projectors for movies. 

Recorders fieid. 

Portable vioeo communication system. 

Auaio visual materials. 

Transport of farmers to meetings. 

Materials, books for water users, 
file cases, etc. 

Miscellaneous fund. 

Total 

$ 880
 

2,500
 

610
 

38,000
 

2,000
 

10,000
 

1,010
 

5,000
 

$60,000
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L 	L EVA C /ON ,SECCION 
LET EMDA 

A. 	 Oficinas (2.5 . x 5 a)

S. 	 Oficina del director (5 a x 5 a) 

____________________C. Saln de conferenciaa (6 a x 5w)S D. Area de recibo (S a x 5 m) 
E. 	 Oficina de secretaries (3.5 m z 5 a) 
F. 	 Sanitarios para das v para caballeros 
C. 	 Cuarto de utilidad (copiadora. comoutadora. 

mesa de trabajo) 
R. 	 Cuarto de abasto (2.5 a z 5 m) 
,. 	 Oficina (2.5 0 X 5 a) 
J. 	 Comedor (9 a x 5 a) 
•. Labortor ode instrucion (9 a z 7 a) 

S L. Biblioreca (4.25 x 5 a) 

GQD/ 	 nll. SI. Blocs re cento de 8" (20 cs 6" (15 a)P 	ie;et a juntas cojidas pintd am,"con pJnturs, 

exterior a rueba dear
IV. 	 Piso de mosaicos de 25 cm x 25 cm,
 
" 	 V . Pieneta v fregaderos en mrmolite o en warmolDv 

V1. Divisoria en oficir-a secretaries sera una 

I I VII. l1afond atrwico.31. HVIII. 	 , acatico 
PlI,.erfa a construirse a instalare de acuerdc 

a 	 lag normas estandaresP )L VrA7" Ix. 	 Instalaci6n electric,, l mparaa fluoreacentes 
en techo con interruptor en Is pared. Tsobieg 
toma corriente de pared. corriente 11o 

X. 	 Pint,,ra criflica interior 
XI. 	 Portaje exterior de csoba
 
XII. 	 Portaje interior de plvvood estc.ndard o de pis
WATER .- NA EDT CNTER - SOUTI (YSURA) 	 spanelado con ilsvin de aeguridad 
XIII. 	Herraje de calidad aceptable
 
XIV. 	 La madera pars tijerillas sera brute y tratadi 

contra terwitas. hontos etc. 
XV. 	 Asbestos aerk uado par& tachar 
XVI. 	 Abanico &e teco en cda cuarto 

CO 



Lii 	 LIII LI
 

E L cF VA C I0M 

k v--VII. 

SEZ/IO
 

1. 	 Sal&, de Clases y Conferencima
 
2. 	 Ares de Almacenamlento 
3. 	 Servicio de Damas 
A. 	 Servicio de Caballeros
 
5. 	 Abanico de Techo
 

WOTAS
 

I. 	 Ventanas de aluminlo essaltadas 
a


Il. 	 Blocks de ce=ento de 8" (20 c ) Y 6" (15 cm)
 
III. 	 Piso de mosaicos de 25 cu x 25 cm 
IV. 	 Paiete o juntas cogidas pintadas con pintura exterior
 

a prueba de ague
 
V. 	 Plafond atCrrico y ac stico
 

VI. 	 Plomerle e instalaciones elgctricas a instalarse de
 
acuerdo a nornas aceptables, corriente IIOV y 220V
 
Pintura acrilica interior
 

VIII. 	Portase de pino para exterior con llavin y de plywood 
p !ra maslas 

IX. 	 La wadera para tijerillas ser! bruta y tratada contra
 
ternitas, hcngos. etc. 

X. 	 A' estos s~ra usado para techar
 
XI. 	 Herraje de calidad aceptable
 

COKFET7NCE AM CLNSSRCO) (PRYN) 	 T 



_ _ _ _ _ _ _ _ _ _ _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _ _ _7
 

--	 W 

1. 	 Area par& trabajar a los tractores y vebiculos &al 
servicio del prcyecto

2. 	 Pozo 4~e trabajo 
3. 	 Area e !rabajos de mecanica, 

Me. d'ae traba'o fabricada en madera cepillada dt
 
2" 6- v con !os tramos 

5. Tablr r'Rra cslocar lax herramientas mccanicas(D6. 
 Cr-ui vio)era L'aparejo) de hasta 3 torieladas de 
caaia para e~nontar vitores de tractoreg COD
 

firt- de reparacion
 
7. 	 Vita 1 rara cotter-is grua viajera (aparejo) con 

1. 	 Vent.-ar, de m!qIviflo egualt4da, 
11. 	 Bo 3 de ccap'.to de 6- (15 cm)
III. ra-d.?rs o juntas cojidag eintadag con vintura 

- exterior a pruebA de agua, 
I. Col'u-='is y viris en~ hormigon armado
/V. 
 Pjso e- ' : arsdo 	capaz de resiatir golpes 

Ccr'rf-te IV~'y ZZOVDEMON4STRATION FARIY PEPAL,' SHOP - FRYN AND YSUPA 	 vi . r,*r 	 1ceite para el interior 
VIII. 	 F'-erta arrcv~ble isetil galvanizado 

1. 	 A-0-t -rA soa rA techar 
X1. 	 1-3 .- 'era -9ra tijerill.a sera brut& y tratada 

CO-.:a emiT*bn*s etC. 

http:ccap'.to
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COST ESTIMATES - CONSTRUCTION
 

Demonstration Fam Repair Shops - PRYN and YSURA 

Site preparation D-$ 500
 

Parking area Leveling and Gravel - 2,000
 

Fencing, 100 L.M. 35 L.M. - 3,500
 

45 X2 Construction 200/H 2 - 9,000
 

Overhead Crane & Beams - 5,000
 

Water and Electrical Connection - 2,000
 

Sewage - 1,500
 

Acceis - 5,000
 

28,500 x 2 Centers RD$ 57,000
 

Conference/Classroom Building - PRYN 

Site' Preparat ion - 750 

Parkiny,Are'a Level inr and Gravel - 2,500 

Sidewal ks - 750 

Fencing - 12C L.M. at 351L... - 4,200 

5 lu- 8() /. - 14.000
 

Water and lvect:.c,&l Connection - 2,000
 

Sewage - 1,50(
 

"o,700 30,700 

Water Mana e nt Center South - YSURA 

Site P'reparat ion - 1,000 

Parking Area LeveIIIg and GravOl - 3,000 

P'ark~tin .lt' 3(, WH x 50 1,800 

SidewaliU '. - 1,000
 

ii - 1 Z.H.'at i5 L.H. - 5,670
Fenc 


46M t o iO/1' - 140,400
 

wati-I and I 1I, I I,, ( ii(: tion - A,,Ilo
 
- .no00
 

14 KW t.u,%t pj- i-y 4.enertor 20,VOU(J
 

Accet- o

131013 370
 

271.070
 

10 contingnen 2107
 

TOTAL. l f 21haz 
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CENTER'S FURNISHINGS
 

RD$ 700
350
Professors'Desks (2) at 

300
at 150
Professors' Chairs (2) 

400
 

Bookr.helves (2 scu) 


3,000

Student Chair i (00) at 5O 

1,250
Secretarial Desks (5) at 250 


500
100
Secretarial Chaits (5) at 

File Cabinvt'i (4) at 160 640 

800
12Conference lable for 
1,200


Conference Chai . (12) at 100 

700 
Stora;e Area 1helviing 

1,500
Computi'r Tahle, (hairs, etc. 

3,000
Library She lvesi 

2,400s (2) ami 12 ChairsLibrary Tab l e 

Dining T1able:. (6) at 1i15 750 

1,800
Dining (h.a i ; (24) at 75 

1,200
Laboratory Table'; (4) at 300 

1,500
Lab Stools (12) at 125 

- 51000 
Hit. tI 11 t~iti 

26,640
 

__2,- _Continguncias 

RD$29,304
 

TOTAL mum.S mum S 
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FUNCTIONS OF AGENCY9 COMMUNITY COORDINATING COMMITTEE
 

This committee must be carefully organized so it can
 
bring together the resources of governmenti with the
 
private sector. It shall be composed of representatives
 
from the followings
 

1. 	 INDRHI, 
2. 	SEA (Extension or Regional officer);
 
3. 	IADI 
4. 	 ISAI 
5. 	 CENDAI 
6. 	Farmers representative chosen from the
 

pilot sub-lateral.
 

A chairman shall be elected by the members to serve a 
one year term --this position shall theni be rotated among 
the group until all have Participated. 

The 	committee functions shall bes
 

1. To review the Plan of work for the Center as 
developed by the Co-Directors and tneir staff# 

2. To meet every 2 months (or as needd) to hear 
Progress reports from the Co-Directors and to discuss ways 
to assist the development of the proJect, This will
 
include Providing basic staff support from their respective
 
agenCieS for work on the proJect.
 

3. Wnen tne committee finds problems that are
 
delaying the project or they do not thing the ProJec% is
 
Progressing as it shouldt tney can file a report with the
 
Project leaders and request a review. This will pertain to
 
complaintst etc.
 

4. After the 1st. year the committee should review
 
their actions and determine how effective they have sent
and restructure the Vorkint of th, committee by 
establishing its own by laws. 
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ANNEX LPage 1 of 8 
PROJECT CHECLIST-5C(2) 

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.1. applies to all projects funded with 
Developwent t-qistance Funds, B.2. applies to projects funded with
 
Development AssisLar.:e Tonq, 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.TCT 

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

(a) Describe how authorizing (a) The project was included in the 
and appropriations Committees FY 83 Congressional Presentation as an 
of Senate and Iouse have been 
or will be notified concerning 

FY 83 project. A Congressional 
Notification is required. 

the project; (b) is assistance 
within (Operational Year 
Budget) country or 

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

international organization 
allocation reported to Congress 
(or not more than 31 million 
over that amount)? 

2. FAA Sec. 6 11(a)(1). Prior to 
obligation in excess of 
$100,000, will there be (a) (a) Yes. 
engineeritqg, financial, other 
plans necessary to carry out 
the assistance and (b) a (b) Yes. 
reasonably firm estimate of the 
cost to the U.S. of the 
assistance? 

3. FAA Sec. 61 l(a)(2). If further 
legislative action in required 

The loan agreement will need to be 
ratified by the GODR Congress. This is 

within recipient country, what a standard GODR procedure and should 
is basin for reasonable not present any problems. 
expectation that such action 
will be completed in time to 
permit orderly accomplisiment 
of purpose of the assistance? 



4. 	 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, 
1973? (See AID Handbook 3 for 
new guidelines.) 

5. 	 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?
 

6. 	 FAA Sec. 209. 15 project 
susceptible of execution as 

part 	of regional or 

multilateral project? If so
 
why is project not so 
executed? Information and 
conclusion whether assistance 
will encourage regional
 
development programs.
 

7. 	 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 
development and use of 
cooperatives, credit unions, 
and savings and loan 
aseociations; (d) discourage 
monopolistic practices; (e) 
improve technical efficiency of 
industry, agriculture and 
commerce; and (f) strengthen 
free 	labor unions. 
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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 increased 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 discourage 
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. 
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8. 	 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).
 

9. 	 FAA Sec. 612(b) i Sec. 636(h);
 

FY 1982 Appropriation Act Sec. 
508. Describe steps taken to 

assure that, to the maximum 
extent possible, the cov'ntry 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.
 

10. 	 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? 

11. 	 FAA Sec. 601(e). Will the 
project utilize competitive 
selection procedures for the 

awarding of contracts, except 
where applicable procurement
 

rules allow otherwise?
 

12. 	 FY 1982 Appropriation Act Sec. 
522. If 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 operative, and is such
 
assistance likely to cause
 

substantial injury to U.S. 
producers of the same, similar, 
or competing commodity?
 

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. 
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13. FAA 118(c) and (d). 
Does the project comply with 
the environmental procedures Yes. 
set forth in AID Regulation 
16? Does the project or 
program take into consideration 
the problem of the destruction 
of tropical forests? 

14. FAA 121(d). If a Sahel 
project, has a determination 
been made that the host 
government has an adequate N/A 
system for accounting for and 
controlling receipt and 
expenditure of project funds 
(dollars or local currency 
generated therefrom)? 
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B. FUNDING CRITERIA FOR PROJECT
 

1. 	 Development Assistance Project
 
Criteria
 

a. FAA Sec. 102(b); Sec. 111; This project is directed to the
 
113; 281 (a). Extent to which promotion of the participation of the
 
activity will (a) effectively rural poor in the benefits of
 
involve the poor in development. This will be accomplished
 
development, by extending through the planning and implementation
 
access to economy at local of farm level water management
 
level, increasing activities in two pilot areas. The
 
labor-intensive production and resulting gain from this improved water
 
the use of appropriate management will include increased
 
technology, spreading income from agricultural production and
 
investment out from cities to increased employment; the reliance of
 
small towns and rural areas, this project on community and/or local
 
and insuring wide participation private groups and governmental
 
of the poor in the benefits of institutions for planning and
 
development on a sustained implementation will encourage rural
 
basis, using the appropriate poor participation at the individual,
 
U.S. institutions; ('a) help group and community level. This 
develop cooperatives, program is designed to reinforce the 
especially by technical as- concept of community pr.rticipation. 
sistance, to assist rural and This project will also promote the 
urban poor to help themselves participation of women in cooperative 
toward better life, and other- type units and educational programs. 
wise encourage democratic This project will indirectlypromnote 

private and local governmental regional cooperation by increasing the 
institutions; (c) support the flow of interregional trade and by 
self-help efforts of developing fostering cooperative efforts to tackle 
countries; (d) promote the similar problems within the region 
participation of women in the through the interchange of experience
 
national economies of and information.
 
developing countries and the
 
improvement of women's status;
 
and (e) utilize and encourage
 

regional cooperation by
 
developing countries?
 

b. FAA Sec. 103, 103A, 104,
 
105. 	106. Does the project fit 
the criteria for the type of
 
funds (functional account)
 
being used?
 
(103) for agriculture, rural The proposed loan program directly
 
developnant or ntntrttion; if addre.*,ij the problem cf incomye, 
so, extent to which activity is productivity and quality of life for 
specifically designed to the poor :.n rural areas. Through 
incrense productivity and 	 improved vater management at the farm 
ince : of rural poor; (103) A) level this project will increase the 
if for agricultural research, pruductivity and income of the small 
is full account taken of needs farm families living in the project 
of small farmers? arean. 
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c. FAA Sec. 107. Is 
appropriate emphasis on use of 
appropriate technology? 
(relatively smaller, 
cost-saving, labor-using 
technologies that are generally 
most appropriate for the small 
farms, small businesses, and 
small incomes of the poor)?
 

d. FAA Sec. 110(a). Will the
 
recipient country provide at 

least 25% of che costs of the 
program, project, or activity
 
with respect to which the 
assistance is 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 asais,.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.O. 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 related 
advisory, managerial and
 
training services, and not 
undertaken as part of a project
 
of a predominantly technical
 
assistance character.
 

Yes 

Yes 

N/A
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f. FAA Sec. 122(b). Does the The project directly recognizes and 

activity give reasonable utilizes the needs, desire@ and 
promise of contributing to the capabilities of the population and of 

development of economic the implementing agencies. 
resources, or to the increase 
of productive capacities and 
self-sustaining economic growth? 

g. FAA Sec. 281(b). Describe Yes. The project should contribute 

extent to which program directly to the development of economic 

recognizes the particular resources and to increasing the 
needs, desires, and capacities productive capacity of the Dominican 
of the people of the country; Republic. 
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 essentiLl to 
sel f-government. 

2. Development Assistance Project 
Criteria (Loans Only) 

a. FAA Sec. 122(b). The Dominican Government and the 

Information and conclusion on Central Bank are not in default on any 
capacity of the country to AID loans and appear capable to repay 

repay the loan, at a reasonable the proposed loan. 
rate of intcreot. 

b. FAA Sec. 620(d). If Not applicable. 
assistance is for any 
productive enterprise which 
will compete with U.S. 

enterpri ses, is there an 
agreement by tLh recipient 
country to prevent export to 
the U.S. of more than 20% of 
the enterprise's annual 
production during the life of 

the loan? 
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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 102? 

Not applicable. 

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

No. 

c. FAA\ Sec. 534. Will ESP 
funds be used to finance the 

N/A 

construction 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. FkA Sec. 609. If 
commodities are to be granted 
so that sale proceeds will 
accrue to the recipient 
country, have Special Account 
(counterpart) arrangements be 
made? 

N/A 
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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 Agency for International
 

Development in the Dominican Republic, do herewith certify that in my judgment,
 

the Dominican Republic has both the firimnci.a] capability and human ret;ourves 

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.
 

O~R.Kw.dSha 
Director, USAID Dominican Republic
 

Date
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AIDAC 
INFO: 

E.O . 12356: V A DCi 
TAGS: T°L 
SL[3JEC7: DOMINICAN REPUBLIC ON-FARM UATER MAN.GEMEN" BIO
 
PID GUIDANCE CABLE 
 ECON 

FCS i 
1. THE DAEC REVIEL' 07 TiC SL.JECT PD U.AS LELDE ON C'os -

FIDRUARY IS, 19 3. THE P.D tAS APF2-O'/ED A:D, StTGJECT TO AC 
TE FOLLC ING CODTIO S AiD GUfANC-E (PRTICLLA7LY FARA. MO 
3 LELOV) , T Y-. 4ISION iAY FROC.ED kIix IN'TENSIVE REVIEW, CPL 
AND APF.?OVt AO AUTHORIZE T} FROJECT IN THE FIELD. F.S'),,-,, .. 'Ef: - "
.. CONSTRAIIT,"S ANALYSIS: Ti," PP SHOLLD IC...ULDE AN RSO
 

------- A AL YSI S OF T }E C O N ST A I,!T s T O: ( 1) IrI C PE AS I N G 1
 
AGRICtITLPALfE1DUCT ION IN TEE DOMINICo,;' REP.ELIC (P), NCO I-
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GOVERNIENT SET AMICLLTL.PAL 'RICES OVER TIE: LIFE OF THE CONTf--


I 
AG 

PROJECr ,SHO..LD BE ANALYZED IV TERMS OF COSTS OF MGT
 
fEODUCI iON INPL S TO T)E FAR;',ER RELATIVE TO THE FR ICES A.. 
RECEIVED FOR IllS 0111 P11. PREPARATiON OF FARM BUWCETS FOR EDT -

REnPHt.SE iTATIVE FARMS SIIOLLD IID ICATE IHE EFFE C S OF THESE UDID
 
PRICING POLICIESS ON FRCD UCTIO: PATTERINS AID FAM ILY .-R-

INCOMES. IF TIE CONCLUSION IS REACHED THAT GODit FICING I
 

POLICIES ARE OR LA MAJOR CONSTRAI1T TO INCREASED C,,04, 
AGRICLLTLIRAL FTODUCT 0 IN THE QCJECT AREA AT A!;Y TIIME , , 
n'qING liE LIFE OF THIS FR.OJECr, A COM, ITMEt)T SROt.D BE 
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SHOULD IN,. IDE A COVENAtlT AZFLECTIIG SUCH A COMIIITHILIlf BY 
THE CCDR. 
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3. ESTABLISI: 
tw 
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TIE CPIT FUID
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OF WATER USERCOUNTRIES, PARTICI1trMLYPHL IPPIMS, 	 THEf1I LAN)} 1 AID EGYFr, IS BEING FORARDED TO
THL MISSION FfO" ST/, dA. 

I I 1 ot A 
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5', LAND LEVELING ACTIVITIES: A.I.D. EXPERIENCES 
7LSEWHEREt PARTICULARLY IN ASIA, OF CARRYING OUT LAND 
LEVELING ACTIVITIES TPOUG. PULIC SECTOR INSTITUTIONS 
HAVE BEEN GE.JERPLLY UNSUCCESSFUL. THEREFORE, THE 
MISSION SHOULD ANALYZE FULLY TYE ALTERNATIVES OFFERED BY 
THE PPIVATE SECTOR TO DO LAUD LEVELING IN THE DR. THE 
PROJECT SHOULD VOT FINANCE THE ESTAPLISPENT OF GODR 
EQUIPMENT POOLS Y,'ICH, EASED ON PREVIOUS WORLD-WIDE 
EXPERIENCES, APE GEERALLY POORLY MAINTAINED AND 
!IMPROPERL'Y USED. 

6, PR'OJECT I-ALTH CONZIDE ATIONS! SINCE H ALTH 
CONSIDERAT IONS APE NOT A DIRECT CONCERN OF T-IS PROJECT, 
IN TIE INTEREST OF rIN:I-,!ZIJG THE COM"PLEXITY OF }ROJECT
DESICt AND IMPLEMETAT IO), A SPECIFIC PROJECT IHE,.LTH 
COMPONENT S(OLD NOT RE *',DDED. INSTEAD, PUPLIC MEALTH 
ASPECTS SHOr701LD BE ADL"ESSEC TIFOUGN ON(GOII:G GODP HEALTH 
ACTIVITIES AD/O THE E-_ALTH SECTOR III PROJECT 
CURRE1hTLY INI DESIGN. TIE MIISSION, HOWEVER, SHOULD 
ASSESS THE 1:PACT OF T}IS FPOJECT ON CEALT). CONDITIONS 
(SCHIIITO, IALARIA, OT}rrP WlATER EORNE DISEASES) IN TIE 
FdCJECT AREA A.D RRItjG IDENTIFIED IEALT}H CONCERNS TO THE 
ATTENTION OF THE GODP SO THAT IT CAN PROVIDE INFORMATION 
TO TIE TAPGET POPtLAT!0"S ON PPEVENTIVE .EALTH MEASURES 
,RELATED TO F7ROPER USCES OF IRR IGATION WATERS. T H-E 
O'N-F, RI ATEP rAW,.'GEMEN;T PP SKO LtLD CLAr IFY T}TOUGX WHAT 

-IOJECTZ Ari ACTIVITIES HEALTH CONCERNS WILL EE#;IDPEESED . 

7. PPOJECT EVALUATION: EVALIJATION W!LL PE A 
P,VITICLLAfLY !r*P"PT,,T COMPONE!NT OF THIS FTOJECT GIVEN 
ITS DIAG,'O!f IC I'-'fiTION AN THE COH)!LEXZTYCj' f ANTICIPATED 
OF PROJECT IlrPLE.E!;TATION. TXUS, BUDGETINrG OF 
CUFFICIENT RE 2u' CE; FCr CAjPP YI ;G OL'T EVAL"ATIONS S}HOULD 
BE ENEED. T}HOUGHi THE WATER MANAGEMENT SYNTiESIS II 
PR.OJECr, S&T/A9?1i 'O"li PE AVAILABLE TC ASSIST THE 
MISSION IN DEVELOPI::r Ai' EVtLUATION METHODOLOGY TO BE 
APPLIED TO TH{IS FPOJECT. 

F. TVE MISSION APPEA"S TO PE GETTING FL. THER INVOLVED 
WITH1 VIROU:',TALLY- ELATED AC] IVITIES TiH'OU(iii THE 
PlO[O'1.) V;..OJhCTl , Tf,. ONGOIN;z tATUIAL HTESOU(CL 
MANAGE-1ENT P-ROJECT, ANID ANOTHER TLANIED FOR 19FA. 
FF.QU.f.T riss;IO'J AS SS TH !:EED FOR AC.UIr':ItG A NATURAL 
R:-:!3bIUCEr. ADVIS(Y' (TO RE FI NANCED TPOUGH ONE OF THE FY 
I F. fROJfCTf5) T70 C.', 2'F T (,E"E ACTIVITIE. , t., TPE 
fON,'DtJAA, ECUADOP, Ahl' PERU MISSIONS HAVE DONE. 

9. IF POSSIPLE, THE MISS!Ol I- ENCOUPAGED TO ACELEVIATE 
SIGNI;G OF 111OJECT trXfLE.MENT, r.'.P.ETLY SCHEDULED FOR 
J'.tY 1983, 70 JUNE I!'l. PLEA,:;E 4,DVIS;E IF MISSION 

'.IDLE TO .-ET J1'11E O0L.IrAT IO; TArGET Dt.TE. 

I1. FYI: ALL LAC MISSION rID APP!ROVALS ARE SUT)JECT TO 
P111EAU REVALIDATION IF POf-T-'IID PrOJECT DEVELOPMENT 
POCESS EXTE';D.; 1-;E END FYI DAMI:YuYO LA4. 

UNCLASSIFIED
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ANNEX 0
 

SUMMARY OF HOW DAEC CONCERNS WERE DEALT WITH DURING
 
INTENSIVE REVIEW
 

1. Agricultural Pricing Policies
 

As inai,:ated in the Economic Analysis section of
 
the Project Paper (section IV.D.2.J.) the extent to which
 
GODR agricultural Pricing Policies serve as a disincentive
 
to increaseo Production w~s tested through tne economic
 
sensitivity analysis at the farm level when prices were
 
assumed not to increase as much as costs. Even wnen Prices
 
were neid constant while costs were alloweo to increase at
 
6% ano yielas were assumed to increase bY only 30%, the 
resu it was ar, iRR of 19%. Thus, the Mission con,:1lued that 
GODR Pri:ing P,-,l,:iCeS woul,] Probaoiy not oe a majior 
constraint to increaseo Production in the Prooect area 
ouring the life of the Project. Nevertheless, as indicateo 
in the Pro.ject Paper, an imporrant topic for the Periodic 
evaiJation will oc a re .ew by the GODR of tne Price 
ceiiirgs on a :rop specific oasis. 

2. Aoequac, of Water User Cnarges 

The Te rnnical Analysis (section IV.A.a.i. of the 
Pro-ject Paper) 'iscus-es this concern. The GODR has agreea 
to chagge for water on a volume oasis within +-he Pilot 
Pro,-ect areas. ?.y the end of the thiro Pro-ject Year the 
GODR, witr, tre a7:istarce of the tichrical aavisorsi will 
evaluate the water user f4e 7.trcture aro rake 
recolrten,'ati '-n: r appi lication natiorwioe. 

3. Estaci srnent of a Special Credit Fui,d 

"hi.- act v r., is ,described in 1e,:riglr, iII.S.4. of 

tne Proect Paper. As recommor, 'j o, the DAECi this 
activi , will bce entirely funcea with GODR resources. 

4. introduction of Water U:.er Association:. 

Trio pro.t,:t ie;ign teum re,:.gnized the Potential'ie. 
negatlv ,or, qijn,:e.s of ovort-awr, g Ihe ,:ao.:xty Of theist 
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new organizations (see Social Soundness Analysi., section
 

IV.B,2.e.). Accordingly the project design provides for
 

extensive surveying and analysis of farmers experiences and
 
based on this data the development of up to three
 

organizational models in each pilot area.
 

5. Land Levelling Activities
 

Land levelling on the pilot laterals will be
 
equipment.
carrieo out vy tne Center with project fundeo 


the credit fund will be carried
Lana levelling funded unoer 

out by Private contractors.
 

6. Project Health Considertions
 

This concern is discussed in section IV.E. of the
 

Project Paper.
 

7. Project Evaluation
 

The Project budget includes $100,000 fox
 

evaluations. The Water Management Synthesis i Project
 

(S&T/AGR) assisted in developing the evaluation methodology
 

be applied to this project and it is anticipated they
to 

will Participate in carrying out the evaluations.
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ANNEX Q 

ON-FARM WATER MANAGED(Df PID 

LOGICAL FRAMEWORK MATRIX 

SMKARY OBJETIVELY VERIFIABLE INDICATORS IHORTAMT ASSUMPTIONS 

A.l Goal A.2 

Incr :ase the income and standard of living 

of Dominican farmers by increasing their 

productivity, 

Sub Goal 

Develop human resources and generate ins-
titutional conditions necessary for in-

creased productivity in irrigated agriculture, 

Measurement of Coal Achievement 

Agriculture production and yields increase faster 

than total rural population; incomes of lover in-

come farmers rise faster than the average. 

Adoption of irrigation practices and techniques at 

the farm level to increase water use efficiency 
and agricultural productivity. 

A.3 (as related to Loal) 

- No devastating natural disas
ters. 

- Continuing economic, political 
and social stability 

- Continued GODR support for ef

fective agricultural develop
sent programs. 

Z.1 Purpose 

Strengthen GODR capability to: 1) effectively 

plan the development of its water resources 

for irrigation. 1) plan and operate irriga-

tion system. 3) support increased-agricultural 

productivity un.der irrigation and 4) prevent 

and/or correct the deterioration of land re-

sources already under irrigation, 

B.2 End of Project Status 

Improved capability for management of the irrigation 

water systems 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 farmers will parti
cipate in the project 
activities. 

ii 
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C.2
C. Outputs 


1. Improved capacity of GODR for water 


resources planming and management 

2. 	Improved data collection and analysis 


of water and soil resources 


3. 	Irrigation system in pilot area operating 


efficiently, 


4. 	Centers of excellence in place and opera-

tional 


5. Credit system for land development 


6. Water user associations. 


7. Trained professionals, technicias 


OBJECrIVELY VERIFIABLE INDICATORS 


Outputs Indicators 


In. National water plan developed 

lb. Policips, ;:ocedures for water delivery 

and use developed with INDRIHI 

Ic. National irrigation systems reviewed 

and evaluated, 

2a. Published analyzed data available for 

use in planning, design operation 
of irrigation projects. 

2b. Data utilized by appropriate.agencies. 

3a. Farmers receiving adequate quantities 

of water on a timely besis 

3b. Tield of farms in pilot area doubled. 

3c. Absence of water-logging and salinity 

in pilot axea. 

4s. 30 courses for professionals-and tech

nicians held. 

5a. 2000 loans covering 6000 ha. of land 

leveling.
 

6a. Up 	to 3 water user associations models
 
formed 	in each pilot area (approxi

mately 	5000 farmers)
 

7. 	 26 professionals trained at Master's
 
level.
 

IMPORTANT ASSUMPTIONS 

C.3 (as 	related to outputs)
 

1. 	Inputs provided in a
 
timely manner
 

2. Professionals, techni
cians 	trained will
 

continue to work in
 
water resource manage
ment, irrigation sys

tems development and
 
implementation.
 



SOMA]M OBJETIVELY VERIFIABLE INDICATORS IWPORTANT ASSIg'TIC0S 

C. Outputs C.2 Outputs Indicators 

7b. 31 professionals upgraded 
short-course training 

through U.S. 

7c. 500 professionals upgraded 
country short courses 

through in

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

7e. 75 technicians trained. 

8. Farmers trained in 
mase t. 

on-farm water 8.. 1001 farmers trained in short bourses. 



DiPORTANr. ASSUMPTIONSOBJETIVELY VERIFIABLE INDICATORSSU'eLUMM 

P.I Inputs b.2 Budget (US$000) 	 D.3 (as related to inputs) 

AID 	 GODR TOTAL 1. Appropriate technical
 
assistance available
 

1. Technical assistance 4,010 1,130 	 5.140 
2. AID and counterpart 

funding is made avail2. Administration 	 1,387 138 1,525 

able. 

1,281 898 2.179
3. Training 

3. Dominican Congress ap

692 	 proves loan
A. Vehicles 	 692 

5. Equipment 	 2,704 312 3,016 

6. Construction 	 396 - 396 

7. Credit - 3,000 	 3,000
 

SUBTOTAL 10,470 5,478 15.948
 

Inflation 797 1,084 1,881
 

Contingency 733 501 1,234
 

GRAND TOTAL 	 12.000 7,063 19,063 
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REPUBLICA DOMINICANA 

SANTO DOMINGO, D. N. 

"ANO DE LA REFORESTACION" .. ' " ' 

22072 28 JUN, i3 
Seflor 

Philip R. Schwab,
 
Director Agencia Internacional
 
para el Desarrollo (AID)
 
SU DES-ACHO
 

Ref. : Pr~stamo por US$12.0 millones pa
ra irrlgaci6n y maneje de agua;
 
en negociaci6n.
 

istinguido sefior Director:
 

Cumpliendo instrucciones impartidas por el Ciidadano 
residente, Dr. Salvador Jorge Blanco, procedemos a tramitar ante esa 
)encia esta solicitud de pr~stamo, segOn se indica en la referencia, 
i correspondencia con los lineamientos establecidos Por el Superior 
3bierno para el sector Agropecuario, dirigidos a mejorar la cond;ci6n 
a vida del campesino a travds de un aumento en la productividad de 
istierras bajo irrigaci6n, asi como mejorando el aspecto institucio
ilde los programas y actividades encaminadas a satisfacer estos re 
jerimientos. 

En t6rminos generales, los elementos b~siecos del pro 
?cto a ejecutarsq. y de conformidad con los planes que viene desarro
lando el Instituto Nacional de Recursos Hidrdulicos (INDRHI), pueden
 
.sumirse de la siguiente manera:
 

- Planificar eficientemente el desarrollo de los recur 
° 
mCmmmmIsos de agua a-a riego; 

- Operar los sistemas de riego con efectividad y eficien
7'-g , 
 cia; 
'---- - Respaldar los esfuerzos destinados al incremento de la 

1)1_ productividad agricola medlante la utilizaci6n de los 
-. sistemas de riego; 

- Prevenir y corregir el deterioro de las tierras actual
, mente bajo riego.-

T. I '
,;, -- I
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Sr. Philip R. Schwab
 
Director Agercia Internacional
 
para el Desarrollo (AID)
 

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

La instituci6n ejecutora serg el Instituto Nacional de
 
Recursos Hidr~ulicos (INDRHI), la cual se comprometerg a controlar y 
administrar con rigurosidad los recursos y, por otra parte, dotarg del
 
apoyo tcnico que sea requerido para la buena y exitosa ejecuci6n del 
-

proyecto.
 

Con mis mayores sentimientos de consideraci6n y estima,
 
le saluda,
 

Muy aten
 

Ing. Ram6n Al urquerq e'mr
 
Secretario T cnico de la Presi encia
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