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The  PRORTEGO pIO]eCt was approved in 1986 with the goal of?

" construction of irrigation systems, provision of assistance in on—t

_'(GOH) capablllty in 1rr1gatlon by promoting institutional changes
.1ncrea51ng the capacity of the private sector to develop irrigate

~and produdtion.,'

fThe strategy for 1mplementlng those components was to establlsh and_
-develop ‘Honduran’ capabllltles " in- design services, “credit. . for.

extension assistance in three reglons of the country -(late
increased to four regions). This, in turn was to 1ncrease deman
-~ for 1rr1gatlon in Honduras. : ‘ T

'The progect also called for the GOH. to develop a national water 1a
‘and national- rrrlgatlon and dralnage plans. GOH- was - to establls

- a system for the use of initial reflows generated from. loans tao
o contlnue support act1v1t1es 1n the rural sectors.ﬁ‘- TR

B After mld term evaluatlon in 1989 “the Progect agreement and som
_'strategles were modified. . The Proyect budget = was amended. t
,allocate funding for subsistence farmer-constructlon and’ operatlon

The- Project was to provide funding. for ‘additional technica

“upapproval of a Natlonal Water Law, - and to finaiize “the Nationa
" Irrigation Plan. ' The Project was to provide monitoring to ensur
-hlgh-quallty 1rrlgatlon deslgn.' Credlt and land tenure mechanism
- were to be establlshed to ‘increase the number of beneflclarles.;

cThe purpose of" the evaluatlon is to prov1de an assessment of the;
. overall performance of the "PRORIEGO project in terms: of aculev1ng’_,
'~ purpose and goals. It evalluates sustainability of. accompllshments."
It identifies key lessons learned through the execution of the:
Project. The evaluation addresses the impact which the’ PrOJect hasﬂ
. had - on 1rr1gat10n development in Honduras. Spe01flc - issues -

o on,prlvatlzatlon.of 1rr1gatlon support services 'cred1t1 productlon;
jand product1v1ty, and gender cons1derat10ns. : .

flne;metnedology used in the evaluatlon con51sted of rev1ew1ng an&
~analyzing -Project de51gn documents, ‘progress . reports,-technlcaln

EXECUTIVE SUMMARY

enhancing the earning potential of Honduran: farmers.f The' purpose;“fc

. of thne Project was to "improve farmer productivity: and productloﬁzgt]'
by - prov;dlng irrigation  technology and on- farm technical -

assistance".  The prlnCLpal components. included the de51gn and

farm water management strengthening the Government. of : Hondurae

crop production, and supplylng credlt for 1rr1gat10n develcpmen

irrigation - projects, '.construction serv1Ces,-_andf_prOdudtiQ
a secure land tenure for farms of less than -5 hectares sotha

vrable 1rr1gat10n could be established, and was also to establls

support. - It was to provide technical support for promotln

addressed in the evaluation, as per the Statement of Work, centered"

:ass;stancer'and relevant Proaect 1nformatlon. InterVLeWS were
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-'conducted with PRORTEGO. and USATD staff and with the long term"
'iadv1sor.' Interv1ews and field visits were also conducted with'

Project’ personnel and benef1c1ar1es (farmers,. water users.

associatiocns). Interviews and surveys were conducted with prlvate'f
'1ndustry representatlves (designers, constructlon eompanles etc )“'

'The PRORIEGO PrOJect prov1ded ass1stance for the constructlon off

irrigation systems on 5,255 ha. " PRORIEGO: flnanced the_constructlon

of 3,518 hectares. A551stance was prov1ded for the rehakilitation:
- of 'the ‘three . irrigation districts din the Comayagua_ Valley-'_ :
" Productlon and product1v1ty ‘were increased as & result of - the -
. Project; as new and eff1c1ent systems were. 1nsta11ed on land notffn
prev;ously Irrlqated. Most of this ‘development was for production; -
of export Crops.'f Export earnings. from PRORIEGO jprOJects areif"

jexpected to be four to five percent of the Honduran- total, with-a ]
reduction- 1n unemployment of 1.5 percent. _Indirect beneflts arej_iﬁ:

':expected to exceed dlrect beneflts by more than flve tlmes._e;;q

'The PRORIEGO PrOject prov1ded exten51ve tralnlng in 1rrlgatlon‘;_
, pro]ect ‘design.. and: construcLlon ‘supervision. . = Most of theseoaf;’
.. services have been: privatized. Technical assistance on PRORIEGOJf
- projects’ by a highly gualified expatrlate engineer and expatrlate.jﬁ a

'consultants contlnued through the life of the PrOJect.j o CoT

here has been a substantlal increase in the capa01ty to construct;

- irrigation prOJects, drill wells, -and supply'lrrlgatlon equlpment.;j _
The demand for irrigation: equipment (espec1ally sprinkler and drip @ -
- irrigation) has increased substantially, ~ with = one. .suppller:.w.
. reporting a tenfold demand from 1987 to 1993. The only shortage: of
irrigation’ constructlon equipment is. in surface lrrlgatlon, where. -
7o land- levellng' equlpment approprlate for 1rr1gatlon systems 1s@f’
- scarce. - _ _ : L R L

e rphe management of the 1rr1gatlon dJstrlcts in the Comayagua Valley”ﬁe”
- has -been “turned over to water users associations. With somegf
'addltlonal training, the directors of the water users assoc1at10ns‘

will be able to fully maintain and manage the dlStrlCtS as soonr as

'1uthese are. rehabllltated ‘and - when the: dlstrlCtS are equlpped for'e”
-jroutlne malntenance operatlons. - PR

Private banks are f1nanc1ng new. 1rr1gatlon development and 1bang g
 repayment . dis ‘excellent. = Private financing of" 1rr1gat10ni;a:
”ﬁdevelopment has been greatly facilitated for larger landholders who -
- own title to their land. However, subsistence farmers without land -

titles do not have ‘access to credit for irrigation. deveeopment.ﬁuyﬁ[
. Since- 19971, ‘reflows - from Project credit -have  been used for

_'flnanc1ng new prOjeCtS. ‘Bank credit. from.prlvate banks for perlodeﬁ;_}

iexceedlng ‘two - years will ‘be very - limited - unless ‘some -form/ ofﬁ-f

“subsidies ‘or incentives can be arranged.  Credit for. 1onger perlods-'”
" .is’ ‘needed  for well construction and the. establlshment of “fruit o
_ J_crops. Currently available flnanClng will be adeguate to flnancegg_'
R only a fractlon of the new 1rr1gatlon requlred for future needs.,__}”
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-or prox1m1ty of poor quallty groundwater to the surface,

.A large part of new 1rr1gatlon developments use wells for a wateri
supply. -However, the extent of groundwater resources whlch can beﬁ
'_;developed is not known : L -

A Natlonal Water Law has been proposed and has been awaltlan
‘enactment by the Congress for several months.- Political interests:

‘Plan ‘has yet to be adopted. . Land tenure- mechanisms which w1l
~allow subsistence farmers to have tltle to land that they farm have
"not been developed._] ' - -

A number of  women recelved loans for 1rr1gatlon development
' However, the number of women who participated in Project flnanc1ng
. is low.because few women are landowners or farm decision makers. |
- Although & number of women are landowners, ‘men are the principak
:farm dec1s1on makers._' s SRR SR R
jThe major conc1u51ons reached in the evaluatlon of PRORIEGO are.

'-i;' A hlghly 51gn1f1cant 1mpact of PRORIEGO" has been an 1ncrease

‘ 2:_'An 1nst1tutlonal capa01ty was developed for. de51gn1ng and

lelted a581stance was provided for on- farm water management. Crop AT

- yields are low relative to potential vields. Field observatlons~'_ .
~and interviews indicate little knowledge about appropriate water ..o
. management. Principal reasons for lower—than—potentlal ylelds areﬁfnﬁ
- poor on-farm. water and fertilizer management and, - in  some: Y

instances, 1nadequate dralnage of excessive 1rr1gatlon,or ralnfallff

may prevent: this from becomlng a reality. A National Irrlgatlonw

‘awareness of -the benefits of- lrrlgatlon within the farmlnq
population, the banklng communlty, government entltles “and

- ‘other.- sectors ‘due to the success of PRORIEGO projects.: As a
' result; farmers and bankers are more w1111ng to invest  in
'lrrlgatlon._ PRORIEGO p;o;ects o over 5,000 hectares not: only
Ancrease export earnings - and reduce unemployment but they
';prov1de hlghly VlSlble examples of success... S '

constructlng‘quallty on-farm irrigation systems. . .However, the__g
: sustalnablllty will depend on: future demand created throughﬁ=f
Vdevelopment of 1rr1gated agriculture. : ;

'}p3{f'The prlvatlzatlon of three 1rr1gatlon dlstrlcts in' thei-"'

- Comayagua Valley is- succeedlng Private 1rr1gatlon support
 services (1rr1gatlon design, 'constructlon supplles) “have’ o
. expanded significantly because of PRORIEGO, and are capable offﬁ”ffk
- ofulfilling the current demand for- 1rr1gatlon development 1n7f}'
fHonduras._ﬁ : : :

4;"Cred1t avallablllty for 1rr1gatlon development has 1ncreased.

B -However,-avallable flnan01ng for new proyects from reflows, L
‘normal bank credit, and private sources is adequate for only”ﬁ*ﬁ*
a fractlon of -the reguired development.. - j '
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5. Yields of some crops are low due to on-farm water and . - .
xfertilizer-management and, in sonme Cases, to poor drainage.

6. The beneflts of PRORIEGC did not. reach 81gn1f1cant 1umber of§._
sub51stence farmers except possibly . through better water'h:
T supply in the Comayagua irrigation districts. Major obstacles
R o are a lack of clear titles and water rights for small farmers.!
- Land tenure mechanlsms to prov1de clear titles and a Natlonal?
‘Water -Law to -assure water rights are essentlal to addressﬂ
_these 1ssues. : _ S

i 7. Women have had equal access to. PrOJect serv1ces, and. a numberﬂ*‘
¥ <~ have recerved loans for irrigation development. Ol i

8;-;Exten51ve groundwater and. surface' water development for
irrigation is not possible without a good: country—w1de natural
resource 1nventory.ﬁ The sustainability of the progress. seen
—under PRORIEGO mav be shortllved if water resources are overu
-explolted._' . Fo

) -9..3An 1nst1tutlona1 capac1ty for interagency’ coordlnatlon andp
e 'multlpurpose water = resource plapnlng and development is;
‘ o lacklng. : o . ;

L primary _recommendations which = are necessary to sustain and’
' o accelerate 1rrlgatlon development are: ' . R TP

IR The competence of the,prlvate sector in irrigatien de51gn and
P .. comstruction - should be  sustained ‘and strengthened._ - To
PR ' '_accomnllsh this, GOH should develop - irrigation training!
Bt . programs in the various universities or at other training,
P ' - "1nst1tut10ns,-such as. CEDA and the _Pan Amerlcan School'a
.. . . .. Zamorano. : : S

:.2;5_Irr1gatlon dlstrlcts should be a551sted in obtalnlng requ1redj
z_fequlpment for operatlon and malntenance so that prlvatlzatlon¥ﬁ
- can be completed. : o _ : . 5

e, .

S g
- -

: 3. To achleve sustalnablllty of "the PRORIEGO. achievements,: -

Ly _1rr1gat10n should be promoted and financed. The GOH. . should%*_
P . make every p0551b1e effort to find new sources of flnan01ng§_

=ifor 1rr1qatlon development.

r-&;n_nuw.
P

e4,~'Cont1nued technlcal assistance is recommended for on—farm§
. . . water ‘and fertilizer management. A training program Whlchi
= 7. 'will reach farmers in. the field is necessary to ‘assure
o '_efflclency, product1v1ty, and sustalnablllty of new. 1rr1gatlong
systems.. . {

Preap
e e

5.  Efforts are recommended for the grantlng of clear tltles fori
o small irrigated farms and for enactment and 1mplementatlon of |
- a water law which will grant and protect water rlghte,, -

V.
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6. GOH should assign priority to a country-wide natural'resdurcéé-
inventory, w1th empha51s on. groundwater and surface water.

'-7.;.A system for 1nteragency cooperatlon in multlpurpose water;

resource planning and development is essential for development

of irrigation resources, along with other needs of thg-ii].

country, and should be consrdered as prlorlty by GOQH.

A key lesson’ learned is- that rapld awareness of the beneflts of

-ylrrlgatlon can be brought about through an exten51ve 1rr1gat10n'_
project such as PRORIEGO. - Another key lesson is that good
“capability in irrigation design: and construction can be developed .
“in a relatively short time through formal. tralnlng'proqrams (mostly -
short-term) ‘and extensive hands-on experience such as occurred in -
PRORIEGO. Privatization of irrigation design, construction, and -

supply industries can be promoted through an extensive project such .

as PRORIEGO. -Another lesson: learned - is that credit cannot ‘be: madeﬂ"

avallable through the prlvate banklng system if farrers do not have_.

"tltles to thelr land.
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CHAPTER T

PROJECT DESCRIPTION PURPOSE AND GOAL

E The needs for 1ncreased 1rr1gat10n development in Honduras have'”
. been: recognlzed for considerable time. Ffolkes (1980)‘recommendede
‘an 1ncrease in irrigated area of 200, 000 ha by the year: 2003." This -
sgoal was congidered desirable to meet ‘the needs of the: raprdly{-ﬁ
increasing population, for the provision of food and flber to meet:f
-domestlc needs, and to prov1de foreign earnlngs.; = Tk

: Durlng the late 1970's 'and earlv 1980's several 1mportant
_'1rrrgat10n developments were under con51deratlon. “These. dnclude
-Qulmlstan,.3612 ha; Nacaome, 6000 ha, Rehabilitatior " of - Flore
‘Project, 2140 ha; and.the first phase of the Choluteca Project:
- These were proposed . as intensive 1rr1gatlan developments._;-Aﬁ
_'exten51ve ‘project was needed  to create. & recognltlon ‘of -the
-potentlal benefits from 1rr1gatlon to train a cadre of em_:;:f_neer'=
- in the- pr1nc1p1es of 1rr1gatlon design, and to provide. training: in
- on-farm water management and the elements of crop productlon._ The
Irrigation Development Pro;ect (PRORIEGO)  was. born 1n response to
_these heeds., L g ol

__The Project Agreement ' 51gned September 29, 19886, 1n1t1ally

provided a total of. $32 98 million for the. purpose oF improving
farmer productivity through irrigation and improving. agricultural
practices through technical assistance. The amount. actually made

~the farm level was considered necessary in order to create a’ demand
for ‘increased irrigation development. = It was recognlzed tha
institutional 1mprovements and increased technical. competence wer
.needed for a majo 1ncrease in the rate of lrrlgatlon development

The PROPIEGO Pr01ect goal of enhanc1ng the earnlng potentlal of
Honduran farmers was to be realized through four pr1n01pa1
- components. Tﬁese components were:as follows.. . R

1. ‘Design and 'constructlon of . projects for farmerSanng
-‘fentrepreneurs.' - e Eo e

2. ~Prov151on of onvfarm water management technlcal assrstaece.

3. _Strengthenlng the 1nst1tutlonal capacrty to. plan and executefﬁ
o 1rrlgat10n 1nvestments on a country-w1de basis. : R T

'5-4{ Credlt for lnfrastructure and productlon. B ' ';', 4 S

_The strategy for ach1ev1ng the desired results was 133 prov1dejw_
irrigation design services, credit, construction supervision, and
‘production technical a551stance,'wh1ch would result in model ot -
demonstratlon 1rrlgatlon systems in three reqlons of the country.,iﬂ
The agreement calied for GOH to:- N ; B




“ad. - develop fhcﬂ'legal and 1nst1tutlonal frameworkf.throﬁghﬁ

_enactment of a Natlonal Water Law to ensure: long-term water'”"

L+ rights; : B
o by develop a. Natlonal Irrigation’ and Dralnage Plan to coordlnates-'

. activities ion a country-wide basis; :
" ¢. establish secure land tenure for farm unlts of less 1'han flvef'
- hectares onp‘whlch flnanc1ally v1able lrrlgaelon. oould. be
“established; :

-73d;.festabllsh a system for use of 1n1t¢a1 reflows from loans topffa

support actlvztles 1n the rural sector._f

'“By PrOJect completlon date on. 9/30/93 the physlcal and economlc;
‘viability of: 1rr1gatlon was - to have been proven.. By this ‘date,

-banks, de51gn ‘and construction firms would be w1111nq ang capable;'7°

d”of - continuing irrigation’ act1v1t1es,z -and’ = GOH. ‘would ‘be -
institutionally capable of - prov1d1ng normat1Ve .and_ plannrnqj[
serv1ces.n - S AR S _ R N P

Designs of 1rr1gatlon PrOJects were made by Honduran englneers Cari

.'companles.: Until June 30, 1991, the de51gns were financed fromu“-

‘project funds. - Due to small. farm sizes and administrative

_problems, many falled to gualify for loans.* This resulted in the ..~
completlon ‘of many designs that were not constructed. = As of thls;}ﬁ_i
~data, 1562 des;ans ‘had - been completed ‘with - constructlon onci6e2

':,pr03ects.- ‘Plans and designs were reviewed by a’ competentgfe*ﬁ

“expatriate- _englneer,'_and this ‘process provided' tra;n;ng__forkﬂ?=5

Honduran englneers.:_.

7Technlcal assistance was;programmed for the preparatlon or. updatlngf

- of ‘a National ‘Water Law and a National Irrigation and Dralnagejfff
“Plan. It was anticipated that enactment of a Natlonal Water Law ..

. would create an Institute of Hydraulic Resources. (IHRE) . with a’
’mandate to.collect, process, evaluate, and store data on the land

. and'water resources of Honduras. ' IHRH ceuld then adjudlcate rlghtsﬁlgz
‘to water use and plan and prlorltlze ‘the land and water' resources. -

development  for Honduras.  Technical assistance was also prov1ded*?
- for tralnlng in on-farmywater'management preparation of de31gn and:.
tralnlng guldes, and other PrOJect-related act1v1t1es. :

Credit was proposed for flnanc1ng approx1mate1y 271 1rrlgatlon-'

. loans on a total of about 6,000 ha. Some 1mprovements in land:

" tenure condltlons for small farms were ant1c1pated to be part of . -

. “the loan.  Despite a good 1evel of . effort thle, was. notf'
:;;1mplemented _ R

: The orlglnal pro;ect proposed.
S -Constructlng or reaabllltatlng approx1mate1y 600 1rr1gatlon*

¢ systems, servicing 3,000 farm families, w1th approxlmately '
‘18 000 ber°f1c1ar1es. . :

-52.p=Pr0v1d1ng 1rr1gatlon facilities for 6, OOO to 7,000 ha.




_.-USAID and GOH were to de01de 301ntly*on the reflows from repayments'?
'fof Progect 1oans. S L

::54-9 Prov1de monltorlng to ensure hlgh quallty 1rr1gatlon de31gn

"5¥51Establlsh credlt and. land tenure mechanlsms to lncrease the°

3;;aproviding technical assistance to farmers to Hadoﬁt‘_new'?rV

';cropplnd patterns and modern agrlcultural 1nputu7

; 4.“'Prov1d1ng credlt for 1rr1uatlon infrastructure and,productlon o

';costs.

5;"Construct1ng dralnage wcrks as neededa-

f.After the mid- termrevaluatlon.was completed in 1989 the strategles;_
were modlfled as fOllOWS’ ' ST _

:"1.-7Add fundlng'for contlnulng'the Wlnrock Internatlonal technxcalé

“-a551stance contract..

'“jzﬁ'-Prov1de technlcal support “for promotlng approval of thef

;Natlonal Water Law.,

.3f"Prov1de tecbnlcal-:aSSistance'fto -finaiize,fthé_;ﬁétibhei”ﬁ
._Irrlgatlon Plan. ' L e B R S L

'='number of - beneflclarles.:




-CHAPTER IT

IMPACT AND ACHIEVEMENTS

_By September, 1993 fea51b111ty studles had been completed on 6 784'
.~ hectares, .and oonstructlon was accomplished for 5,255 hectares, .or . =
83 percent of the meodified” goal. ~However, the success of the_.k"f
PRORIEGO-financed developments had promoted constructlon flnanoede,

by other sources on a very: 51qn1flcant area.[_

‘A review. of the farm budget estimates 1ndlcated an’ average laborﬁ““
'_1requ1rement of 177 person—days of labor per hectare per year. ForJ-,
5,255 hectares, ‘this. is equlvalent to more than 900,006 person—ij
: -days or full-time employment for about 4,000 persons. ‘Total: off-;-,i
~ffarm labor generated was - several times more than on—farm labon.- o

-Q'The PRORIEGO Project flnanced con51derable'techn1cal assrstance and?-”"
1tra1n1ng "Monitoring. was prov1ded that resulted in hlgh—quallty}h:
'1rrlgatlon designs. - The impact of the tralning. and monitoring is:.
that now irrigation systems are well designed and constructed., ‘The'.

. sustainability of ‘this achievement will depend on the demand. for
f-new irrigation development s0o that profess;onals may ‘maintain thelrj'

“oskills. It will ailso depend on .GOH developing. and malntalnlng%'
errlgatlon tralnlng programs w1-h1n the country : . -

PRORIEGO prov1ded technlcal support for promotrng approval df a75

_f;proposed. National Water Law. A proposed. 10—year 1rr1gatlonwﬁ
j;_development plan- was prepared for oon51deratlon by GCH. The,lmpacti;;
. of  these accomplishments .depends . .upon the “enactment  .and. "
flmplenentatlonoof the National Water Law and the 10~year 1rrlgatlon%
- plan. Except for establlshlng land tenure mechanisms and openrngfﬂ
up’ credit - for sub51stence farmers, the. modlfled goals wereﬂ;
,*accompllshed o - - . L

;”LCredlt for constructlon and productlon was prov1ded.; However,
. -subsistence’ farmers do not have.access to credit due to land tenure.
‘problems, . as. well as ‘other: problems, such .as their 1nab111ty%toj_

break into export markets due to- 51ze, knowledge of the market;ngi.
system, etc.e : : . S o

. Credit for 1rr1gatlon 1nvestment is now more avallable due to theﬁ;ff{
: p081t1ve experience cof bankers with PRORIEGO pro;ects. Since 1991:&

reflows: from credit repayments have. been used for flnanCLng newﬂ

o projects. . ‘However, reflows are inadequate’ for' nalntalnlng agy
- satisfactory rate of development. " Without an adequate .source of: .

new funding, the 1nst1tut10nal capa01ty created can. be expected to[[

'pjdecllne. :

:ngrlculture generates about- three-quarters of the country s export*;[
earnings and prov1des employment for neariy half . of the work force,*.t
s However, a.major problem is. over-dependency on exports of bananas“'

- and coffee.- Seventy—flve percent of the area in the pr03ects was

4




,for productlon for export. - ‘Nineteen percent was for non- %
tradltlonal crops including melons and sguash. The impact. of the
-Pro;ect ~has - been 51gn1f1cant in terms of '1ncreased exportslV'
R increased employment ‘and increased productlon of .some.. crops for.
3 - local consumptlon. It is estimated that. productlon for export from;
!: = the developed area will contribute four or five" percent of futurefi
. © ‘export taxes collected by the GOH. The projected reduction in:
-;numbers unemployed is between one and one and—a half percent R

_On farm water management technical a551stance prov1ded was much;

- less than de51rable, with insufficient emphasis placed on learning.
by deing. With few exceptlons farmers and- profe551onals alik
have- llttle knowledge of 1rr1gatlon schedullng and the 1mportanc
of: good land leveling. Excessive ‘irrigations, non- unlform crops
‘and little use of moisture monltorlng ‘techniques are the: genera
5iobservatlons. “There is little recognition of the 1nteractlons of
: " water and fertilizer. For some farms, drainage systems: should have
. . 'been. included in the- project’ de51gn.5_The impact of the: projec
- will ‘be much further reaching, with training of both: profeSSLOnal
L 'and farmers in ‘on- farm water and fertlllty management. ' '

‘Comayagua Valley - was flnanced by “PL - 480 funds..‘*

_ Project  furnished technlcal ‘assistance . and- tralnlng
. production. on about 3,000 hectares in these dlStrlCtS whlc _ :
.about 1,000 water. usersr' Assistance “was also prov1ded 1n;th

_“forganlzatlon of water users a55001at10ns for. the management o
.fthese dlstrlcts. ' - * L

'-;Notw1thstane1ng the small farm sizes, the lack of Plear tltles,;j :
:the absence of water rlghts these water users assoc1atlons appea'
. to be sustalnable.' The primary . achievement of the WUAS has bee
o f“ﬁfthat they can now assure the farmers: in the dlstrlct of a supply 0
w - water for irrigation on a regular: ba51s w1th dlsclpllned dellver
. .. The impact- of " this  is significant, as all dlstrlct';
7 fincluding small farmers and those at the tail end of ca
:assured of water for: grow1ng a. crop Lt allows farmers

e e._nand malntenance “activities when the dlstrlcts
L rehabilitated and supplled- ‘'with the equlpment requlr_ :
AR ~_'ma1ntenance.__ ' ' EEE B . R _Hn_“‘

i javallable. However, based on,the evaruators' experlence 5 :
i Dbenefits: from irrigation are probably at least five times- ‘direc
- .penefits. In 1992, the average hectare ‘in. banana - productlo
| reguired the. equlvalent of $5,687 in goods - and services,.:.an
S "produced $948 in export. ‘taxes. - The' permanent 1abor force ‘wa
5_,1_- ~reported at 1.09 persons per hectare. The 1nd1rect beneflts fro
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,-; the PRORIEGO PIOJeCt are, and will continue to be,-Sévera17timész §
! *che dlrect benethS. ) SR . o ' - : S

A prlmary 1mpact of the Progect has been hhat attltudes toWardgf
_hlrrlgatlon.have changed. With hardly any exceptlons borrovers are.
. repaying their loans.“_Both banks and farmers are realizing tnagji__
““investment  in.agriculture can be profitakle. The. capab1lities of

. gystems have 1ncreased dramatlcally through PRORIEGO.k ‘There “is.
‘meuch.satlsfactlon with the PRORIEGO Proiecty and there is reason to
“ believe -that benefits can be sustainable. Sustalnanlllty;:OQAF‘
_ achlevements w111 uepend 1n . large ‘measure on .the. demand for

“irrigation’ which, in turn, ‘is depenident on’ the’ avallablilty £

Ff,nnactment of a National Water LaW'andklmplementaglon of a longwtermﬁ*"
- irrigation and dralnage : plan ise crltlcal to
- sustainability. . s N

the. prlvate sector to de51gn, constxuct, ana operate 1rr1gatlon:':

continuing flnanc1ng ‘and on. the future’ DOllCles of thie - Gf




.. CHAPTER III

PURPOSE ANDZMETHODOLOGY'

The. . purpose of thls evaluation is to prov1de the USAID/donduras}
~ mission and the Government of Honduras (GOH) with an assessment’. of |
. - the overall performance of the Irrigation Development . (PRORIEGO)J
B :_;PIOject (522-0269) .. The report indicates how Project strateglesj-
: . and components contributed to the Project's goals and purpose. Iti.:

provides -a - summary . of - the 1mpacts ‘and sustainability . o of
e achievements and recommendat?ons for 1mprf\1ng the - sustalnabllltyp
N -and advancement of 1rr1gater tjrlculture 1n Honduxas.~ ' R

SN 'The evaluatlon was. accompllshed by~ reference to the Project
! e documents consultants reports, and- progress rep. rts, ‘Visits 'were

i made ‘to. the four regional offlces,- farms, -and the 1rr1gat10n
. _.;dlstrlcts.' Farmers,.profe551onals, Project. de51gners, bankerSJ
B . Project officials, directors of the water users aSSOClatlonS -and
e 1rr1gatlon suppllers were. 1nterv1ewed._ w SR AR

AR :“The lnformatlon obtalned was. evaluated based upon the experlence of
. . the evaluatlon team in Honduras and in other" developlng countries.
‘jBackground information and.much.support and a551stance was provrded
by the” Direccion Genaral de Recursos Hidricos: (DGRH) Use was .also
. -made of reports and. studles preépared undexr an AID- flnanced pro;ect
‘during the 1970's. 'References are 1ncluded at the end of this
;sﬂevaluatlon, and. documents: prov1ded by DGRH - are in Annex 1 A llSt
'“iof persons contacted 1s presented as Annex 2. ST i e

i*”The analysls con51sted Of an' assessment of the overall achlevements
”d_and 1mpact of the Pro“ect and its sustalnabllltY--iwo ‘ .

we;:However, the evaluators were asked to spec1f1ca11y address the
_-Iollow1ng areas: g o , _ : e

:'-_f='7_1, 'Prrvatlzatlon" What are the private sector capabilities"fcr
MR ';derlverlng 1rr1gat10n ‘design and construction services in a
~sustainable manner to the agrlcultural communlty?- What- 1s ‘the
. fea51b111ty of water users assoc1atlons to. 1ndependert1y
Ry © . manage and operate,the dlstrlcts and what addltlonal support
IR 3ior actlons are requlred for them,to do 507 : ; _

_f2-i_Pr03ect credlt and prlvate commerc1al bank5°' To what ‘extent
©. . ‘are . banks - part101pat1ng in’ the financing - :1rr1gated

. - agriculture now in ° comparison to when the PrOJect ‘was:
AR -+ initiated? . Are banks willing to contlnue the flnan01ng after"
W f-fthe PrOJect term1nates°' , O

3. Productlon and product1v1ty ‘How much has the,.Projecé{
- .contributed to  agricultural product1v1ty, prcductlon _and&
.g{exnorts? What have been the 1nd1rect beneflts of the PrOJect°




_4;'_Gender considerations: Did women in the PrOject have the same“r_
: ~access to PRORIEGO services s men? If not, what were the_j'

constraints?
Sr-sLeéSOHS léérnedi What are the major constralnts to furtheri
irrigation ~development in Honduras? How -was Project:

performance facilitated or impeded by economic, social, and,s{]'§ “
_pOllthal factors’ What was the PrOJect's overall 1mpact and-*" L
did it achleve 1ts stated objectlves°

The evaluatlonA report. presents its flndlngs. Based on: these
" findings,. it presents a set of conclusions and recommendatlons.
Key lessons learned are presentea in a summary. ' : -




S i CHAPTER IV

SR SRR T . 'FINDINGS

= ' privatization _ Capabilities of Private - Sector . in 13Desiqn;ffﬁﬁf
[ _';Constructlon, and Supply o ' ' o TR

- The DRORIEGO Progect promoted prlvatlzatlon of desrgn and:
- . construction of farm-level irrigation systems. During: the seven- =
. year 1life of the Project, PRORIEGO provided training by conducting: ¢
L - in-country workshops, seminars, and short courses.“ A number of -t
fprofe851onals in the Project attended short courses and’ long-term

training in countries outside of Honduras. Several" profe551onalS'ﬁfl
were trained at the Masters level in irrigation, economics, and. inc o
specialties "~ related to- irrigated agriculture. = A _summary of -

N personnel trained and the " type of training received is included in;_ﬁ@ﬁ
- Annex ‘3.: -~ Many of the personnel trained by PRORIEGO are nOW'ibp"-
"prlvate practlce, ' : o

_ . The fleld experience obtalned through collecting. fleld data forf?ﬂg
v : design, the design itself (with technical advice from consultants),‘;j:j
‘- “the. quality control on_tre installation, and the observatlons ofi‘ -
' - installed systems have all  been an - important part -of theg
. experience. = Design 'studles"rev1ewed by  the consultants are;’___
_ ' thorough and professional. -They cover the different aspects of the
I design process well. Farmers are very satisfied with the service .
iz 'prov1ded by these profe551onals who are now 1n the prlvate sector.

T _'The PRORIEGO PrOJect quallfled or certlfled eight englneers ‘and tengfﬁj_
PR companies as qualified designers: of on-farm irrigation systems. .In -
' . the' San Pedro Sula area alone, there are now: at least elght.f
_gprofe551onals de51gn1ng and prov1d1ng constructlon services “for -
dirrigation’ systems. Six of the. eight profe551onals were Lf&lﬂ&d by
" PRORIEGO.. Several independent designers are working out of the .
Tegucigalpa and Comayagua areas. Some of the professionals who are .
' independent private: ‘contractors in either design or construction .
: ~.-are. able to make a living. d01ng 1rr1gat10n design. - and/orfﬂ_
i . construction. = . Others have ‘had to resort to. non-lrrlQatlon”f 4
- "~ activities to survive. However, that some are able to survive is =
quite encouraglng, considering the. 1nfant stage- of 1rr1gatlon-;’
,development 1n the country. -

; The profe551onals ‘who have gone into prlvate business have llttlef:’.
_or no-capital with which to buy computers, surveying equ1pmenti-g”
_ drafting equipment, etc.. Most of them have managed to acquire someﬁf?
.-~ . sort of transportatlon, but they have to resort to subcontractlnq EN
.. 'equipment loans; and. other means to get their work dene.. Credit . . .
lines from. banks for purchasing basic equipment are hard to obtain .
R _Hbecause of the unproven nature of the consulting business and the;ﬁ-g
T - lack s o;-co;lateral._ The 1aok of basic equipment, such as’ flowwmﬁﬁ

g y measurlng devrces, results in designers having to use data whlch atf'c




:tlmes may be faulty if it was ootalned by well drlllers or others:i?.'u:
lwho may not be- well trained. _ _ _

. Primary de51gn and reference manuals whlch the . de51gners rely on Lo
are the Design Norms and Standards, which were developed for and by .=
VPRORIEGO. Some designers- 1ndlcated that distribution of these |
‘standards had been less than desired. Other materials have: been. i [
' obtained from short courses and cther training programs which! theyjk}-fj;g
 have .attended. While these materials are generally adequate for}*5'””

most de51gns ‘a -numbexr of other references should be available,
either in the de51gners offices or in a central llbrary acce551b1eﬂ

”to all

The economlsts and agronomlsts who performed the SOllS 1nventorlesw-; -

and ‘analyses and the economic fea51b111ty analyses for PRORIEGO are o

. .well trained. They ‘have ' not 1ncorporated themselves 1nto the i}
prlvate companles as well as the englneers have._. : .

There are other profe551onals who have 51gn1flcant tralnlng and'

"~ experience outside- of PRORIEGO.  Some of them . have -had- an}};f':
opportunity. to enhance thelr capabilities - by working on the_ SN

PRORIEGO Progect under the Project's technlcal superv151on.3 The{'

majority of the. professionals who are now engaged in 1rr1gatlon-"“*”

design in Honduras have had extensive training through PRORIEGO, -

with the exception of two or three designers who work with Standardf_if?rtf

Frult or other large prlvate farms[

- Tradltlonally, there have been two main 1rr1gatlon suppllers 1ni-§;f”
Honduras. These are NOVATEC and’ POLYTUBO, both of. which handle the[_g_
. ‘plastic 1rr1gatlon pipe made in- Honduras._ They also handle other -
~ . types of irrigation equipment, but their 1nventory is limited. - |
V"Interv1ews with these two- 1rr1gatlon supply companies. indicate the:
~ Project has motivated them to have larger inventories, obllgatedf
~them to have more technical irrigation: personnel on: thelr staff,
- and has required them to carry new modern:. equipment for sales_fi?
”.zbecause of the demand created by the ‘Project. For prOJects of‘more«:?
.~ than two to five hectares, all but the irrigation pipe and fittings
" have to be 1mported. Imported materials generally reguire up to [
 six weeks to arrive after the order is made. .Some commonly needed’ . - -
spare oOr Trepair parts such as for pipe flttlngs and  sprinkler -
“heads, are available in some cases. However, farmers lndlcate that»
. they often do not find the spare parts that they need.

__Three other 1rr1gatlon suppllers are RIEGOS DE HONDURASlP PR

AGUASISTEMAS ~and RHINEHART. RHINEHART is an establlshed suppller
of equipment. In the last year, they have. set up an irrigation

sectlon which sells Rainbird. products. =~ They are v1gorously;73; ,

promoting their irrigation equlpment through trade shows and short | |

' courses for potential customers. AGUASISTEMAS is a recent arrival = -«
- on the scene. These suppllers &o. not manufacture pipe, but they = =
are able to access plastic pipe from NOVATEC, POLYTUEO, or'frOmlgajﬁf
‘Costa. Rica or the U. S. Other equlpment is obtalned from_'ﬁ“'
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dlstrlbutors in other countries, Prlmarlly from the [L S..and
 Israel. One distributor, NOVATEC, has a design section of three .
professionals (an agricultural engineer, a civil englneer,_and_anjr
~ agronomist). The manager of NOVATEC indicates that prior to 1987, .
- the company designed and constructed only two to three systems per- . ..
year, and now they are designing, supplying equipment .to, ‘or -
_constructlng' as many as 50 irrigation projects per year.'- Hej: t
attributes the increased  demand for lrrlgatlon equlpment to:tfﬁ
"*PRORIEGO activities in recent years. .

'Ba51c farm, equlpment. dealers do . not carry ditchers . and_ other,a"
'equlpment useful for -constructing, managlng, s and malntalnlngi;og

1rr1gat10n systems on the farm._

" Lang levellng equlpment is in short supply. ~ Land leveling =
- ‘equipment used specifically for . agriculture is found in Choluteca .. . '
with two individuals. Both have laser leveling. equ1pment._ Other -
~ land leveling’ act1v1t1es such as for construction of level ba51nsﬂ'ﬂ;
for rice irrigation in Comayagua, are. performed by earthmovers, L
" ‘caterpillars, and land graders used in other. constructlon";[
' ‘industries. For installation of pressurlzed irrigation systems,
the trenching for installation of plpellnes is done with backhoes o
rather than with trenchers as in the U. S. - However, this is a very--'

adequate means, -and backhoes are very commonly avallable ln other*'
parts - of the constructlon industry. -

'As much of the new water supplles for 1rr1gat10n are comlng from_*f;

wells, ‘it is 1mportant ‘to know whether there is adequate’ well{

drilling capac1ty in- the private sector. There are a number of - -
well drilling rigs in the country at this time besides those ownedlﬂ}f
by DGRH. Some. of the better equipped drilling companies are.” "

'INVERSIONES DIRECTAS, SERTE HIDROSISTEMAS, and HONTEX: Interv1ewsj;*f;
with PRORIEGO staff in San Pedro Sula- would indicate that at 1east‘7fﬁj
ten well drllllng rigs operate in that part of ‘the country at]"jﬁ
certain times. Cable Tool, air rotary, and reverse rotary.rigs are .
~all available for different well construction requirements. All of

those interviewed indicated that the number of well construcflonjfTﬁ
rigs was sufficient to meet current demand. Very few persons havef-}:
formal tralnlng in design of wells or in groundwater stidles. t ;r-,f

An adequate supply of pumps is 1ndlspensable for a country w1th aigfﬁ
large number of irrigation wells. A large number of forelgn pumpwfm"
‘manufacturers .are represented by Honduran companies. such 'as’
BOMOFESA, MASTEC, ACEYCO ERASA, CEMCOL, and RIEGOS TECNICOS. “End = .
- suction centrlfugal pumps for pumping from rivers, . canals,. 'anan'*

reservoirs are COmmonly available. Submersible- pumps are commonly

-~ ‘available in ‘sizes to six inches. At least in the case of =

- BOMOFESA, the company ‘can assemble pumps for different flow ‘and..
head requirements. . They are also able to replace impellers and
- service pumps'in'general. They are able to conduct good, ba51c3j_

- designs for commonly encountered conditions. Given time of up to
six weeks, these suppllers are able to come up with most pumpszfﬁﬁ
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which would be specified.  Availability of pumps -is not a i
limitation to irrigation development. However, few repair parts :.
are stocked” except for a few models. This should be. cons;dered in
the de51gn and purchase of pumps. Deep well turbine pumps with °
- column plpe and shafting are not generally available except with a

special order from abroad. These pumps should be considered 1n_?f,'
- design, as they are much less affected by sand wear, and electrlcal-fljtl

'problems are nuch more easily fixed.

rPrlvatlzatlon. Irrlqatlon Districts and Water Users Assoc;ations 5

PRORIEGO promoted and a551sted in the prlvatlzatlon of 1rrlgatlon.§'=_

dlstrlcts by water users assocciations. Farmers are organlzed and’ |
-~ have ° ‘developed workable = rules and - regulations for - the | 0
- admlnlstratlon, operation, and maintenance of the dlstrlcts. They + =

_have taken over much: of the malntenance of the : secondary ‘and

' tertiary canal systems. These canals are cleaned and maintained at b

" least four times during the year on a formal ba51s,?and at: otherléfﬁ?q

times as necessary. Although the cleaning is with - traditional

equlpment such as shovels, hoes picks, machetes, and other. s;mplelfﬂ_
“devices, this system works very effectively. It is much less . = ..
expensive than using machinery, as the farmers contribute thelr;;,fa-
labor. Available monetary resources from water assessments can | .

then be used for materials and machinery expénses where neededwﬁ

The  water users associations have been able to increase’ ‘the !~
collection of water charges significantly- each year of the last:itf
three. The funds come back to the district for use in maintenance |
- and. operatlon.accordlng to the association's prlorltles. The: water:}.ljfk
. users associations are able and willing to impose sanctions on | .= .
users who do not pay their water charges, ‘who do not do their share ;  °
of the maintenance, or who would steal water or in other ways .

1nfr1nge on the rlghts of other. members.

There is already much of the discipline W1th1n the dlstrlct whlchﬂ?:lf
is necessary for the control of irrigation water and ellmlnatlonkof_i';g'
conflicts. - One of the key factors has been the installation of i

good headgates at - each of the primary. and secondary canal turnouts.

A total of 118 headgates have been installed in Flores di's trlctéziftf
since 1990. This, along with other rehabilitation act1v1t1es, has

‘made possible the controlled distribution of water. The canalero, |

or ditch rider, has been responsible for the equitable dlstrlbutlon'?7”ie
of water, as he assures that water distribution is 1n accordance3,-*”

w1th the a33001at10n ‘s by-laws.

Fine tunlng of the system w111 be - p0551b1e when - rehabllltatloni-liu
activities are . completed and when the water users associations .
cbtain more experience in operation and mauagement. Training of -

water users on aspects of good farm water management, along. with

training of the district's officers and operations personnel, w111j*-e5i

also help them to 1mprove the system to make water available in:

tune_w;th cCrop needs. It 1s also crltlcal that the avallablllty‘ofj_f Fo
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”water be improved durlng winter months when' ralnfall falls to meetf’j
crop water requlrements. : : i

'Water assessments are currently at a maximum rate of ten lempirae~t f
per hectare per irrlgation, including the water charge ‘and .
maintenance fees. This  is only 1/3 of the water'.assessment_.:¥
‘necessary. to pay the full cost of management ‘operation, and
maintenance within the district. The thirty lemplras per. hectare .
per 1rr1gatlon will include ownershlp of equipment by the dlstrlctsj¢?

and all costs of operation such as salaries, fuel, repair parts,
etc. To manage the resources, the dlstrlcts will need technical ' .

assistance, Personnel will need to be trained in accountablllty,-

operation, and maintenance of equipment, etc. A rate 1ncrease_fron_t,o
ten to thirty lempiras is significant. Con51dering'that_an'averaqh-i“'
of 9.8 irrigations are given per year, this corresponds to 294 -
lempiras per hectare. On a rice crop, this would represent -less ..
than four percent of the market value of the crop, with a yleld of -«
100 guintals per hectare and a market value of 60 lemplras pertgh
guintal. The fraction is much lower for export crops. The cost of = -
‘water would still be much lower than for a farmer who has to -

develop his own water source and pay for the cost of pumplng-V

e.Farm\ts with wells often pay in excess of 100 lemplras per'hectare_:ﬁ;
in energy costs alone, and over 1,000 lempiras per hectare in thej{j5

anortlaed cost of a well w1th pumping plant and accessorles.-

The rehabllltatlon of the Comayagua Valley pro]ects is about fortyf 5f

percent complete.' Equipment for malntenance lS in short supp;y

gDGRH does not have funds for completlng the - rehabllltatlon of the?ﬁ;ﬁ
Selguapa and San Sebastian projects now but may be able to obtaln‘o?Q
the necessary funding over a period-of the next two to three yearsr;*j
The ‘directors indicated that, with completed rehabilitation and -

avallablllty of malntenance equlpment they would. be w1111ng to_--
assume full operation and maintenance respon51b111t1es w1th1n a,i'”

_perlod of two years.

Pro1ect Credlt and Prlvate Commerclal Banks

PRORIEGO developed ‘mechanisms to assist and encourage banks tot”

flnance_lrrlgatlon activity. The credit financed by the pro3ect-i5i
has constructed 3,518 ha of. irrigated land. Approximately 60% of =
-all the projects were of 20 ha or greater, and 25% were less than

10 ha. The majority of individuals who received credit through the"

- Project were medium to large size land owners and/or entrepreneurs'fuﬁ
‘'who had easy or open lines of credlt with banks. The sub51stenceg_~3

or small scale farmer with less than five ha was mostly :excluded

from Project credit because of land title and/or loan guarantee:'h'
-obstacles in the loan contract S

| Three bank officials were interviewed. Two of thenm oonSidefédff““
‘irrigated agrlculture to be high risk, but fundamental to: the
‘economic growth of Honduras. For that reason, they recommend thatﬂf :
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the current banking systemn.

llnes of credit.

'Produutlon and Product1v1tv

Annex 4 prov1des a summary‘ of areas and vields of the cropsﬁf'gai
“produced. These data are from the PRORIEGO regional offices.
These -data on crop yields  appears to be very general to the .
contractor, since crop yields were exactly the same on all the -
“projects. - There was no detailed study of crop yields from:any of
- the prOjects. Interviews with farmers indicated a wide var1at10n§”;_g
in yields. The yield per hectare reported for bananas is 57% above |
the natlonal average yields. -¥Yields of cantaloupe, water melon,i',f

" onions, and tomatoes are considered to be much below the potentlal}r'f
 with advanced technology. Table 1 compares these yields with ;oodﬂﬁf-'
‘yields in tropical areas, as indicated in FAO Irrigation and; .
Drainage Paper No. 33. ' These comparative values are considered to};ﬁff.
be on the low end because of improved crop production in the last -

interest rates for irrigation 1nfrastructure be sub51dlzed and that;[
loans be for longer periods than those available through the banks. i .
Production of some fruit crops cffers good returns on 1nvestment@3,:
and creates high demands for labor. However, the period prior to
self sustained economic producticn may be several years. = There
appears little possibility of financing these developments throughf

=Slnce-1991, the repayments "of PRORIEGO lcoans are being . used to@ i
finance new loans. At present, the Central Bank has requlred an;
increase  in ‘bank reserves. Consequently, the banks have very | .
little money to loan and interest rates have been 1ncreased.§
However, bankers have indicated that, due to the favorable |
experlence with PRORIEGO loans, they are willing to ‘continue : .
financing irrigation when funds are ava11ab1e. One banker stated - -
_that 60% of PRORIEGO borrowers are entrepreneurs who - have openj

15 years, as -average crop yields worldwide have 1ncreased sllghtlygjf'

more than one. percent per year.

Although yields of most crops can be 51gn1flcantly 1mproved theé

consultants' reports and interviews with farmers indicateia good -

level of proflt from the crops grown except in cases. of unusual}

losses due to pests,_floods etc.
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' I ' PRORIEGO AVERAGE FAO GOOD CROP YIELDS : AR
' “ - CROP | YIELDS (TON/HA) TROPICAL REGION (TON/HA)* S
“Banana 53.1 40.0=-60 @
Maize (graln) 4.1 6.0-8
fonion . - 18.9 ©35.0-45
Rice 5.6 6.0-8 =
iSorghum 4.5 3.5=5
| Sugarcane 86.0 110.0-150,
Tobacco 4.2 ~2.0-2.5!
Tomatc 1 48.8 45.0-65
iWater melion 18.2 25.0-35

”equlvalent to $5, 687 per hectare for banana productlon.

:Table 1

*FAG Irrigation and Drainage Paper No. 33, Table No. 1, p. 5, 1979;

Average production and employment flgures from the 1992 report

Agricultural Sector-Honduras, were used to .estlmate PrOJectigjf{
‘benefits from the 1,942.8 ha of banana productlon flnanced by . ¢
-PrOJect funds. . Export taxes are estlmated at $1.1 mllllon,kor 3%
of the total export income for Honduras.  About 2.1 thousand ' .
permanent jobs were created, with a reduction of about 1% 'in. the ...
nunber of persons unemployed. Future annual export earnings. from“

the crops financed by the Project will be four or five: percent ofi

"the total, with a reductiosn of about 1.5% 1in numbers unemployed'g?

These are direct benefits. Indirect beneflts are estimated toﬁf
exceed direct benefits by more than five times. ThlS multlpller ig”

1ndlcated by the large amount of- harvest labor required. for. thef;?f

export crops and annual: requlrements for goods and SeerceS,HE

on-farm . water. .management continues to be . a major productlonffﬂV
-11m1tat10n on yields and operating costs. One of the contractorsfﬁuf:
‘assisted in evaluatlng the PrOJect‘s water management practices o) SR
a farm level in 1992, and has since seen no steps taken norﬂ;,ﬂ
improvements made 1n'tra1n1ng farmers. Irrigation timing and depth ' .
“of application are not definable practlces on most of the pro;ects.;hjﬁ
_ The practice of "getting the ground wet" is most common at the farm = .
' level. Some of the owners of PRORIEGC projects are not dlrectlyfh;“
“involved in the agricultural production of the crop and, ‘thereforel, ..
provide llttle, if any, incentive for the farm manager to- operateJ ’

eff1c1ently in 1rrlgatlon management. others do not have theﬁ‘;]
‘proper training or experience to manage 1rr1gat10n systems for'wﬁ

optlmum ylelds,
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' Gender Considerations

. Culturally, the agrlcultural field is dominated by men. This is
.directly reflected in how male entrepreneurs and large land owners
-invest  capital in their area. = Women are more  inveolved in::
“agriculture at the subsistence level, and the Project did not’ reach | -

this group of individuals. This was not due to gender, but becausegl*' '
-of. constralnte (prev1ously mentlvned} in obtalnlng credlt. -

' There is probably little difference in access to Project credlt c:me'-"'E

to gender, although women involvement was minimal because of

" cultural influences. The bankers interviewed indicated that’ tazcaltlnen_ﬁ--"i
- are usually more rellable than men, but men are more aggres51ve and

active in agrlculture. "If all other considerations were equal,

~ there would be little or no favoritism due to gender. Twentyfthree:fﬁ

women have benefltted dlrectly from PRORIEGO loans.

Irrlgatlon canals and wells serve several - needs in addltlon tO'

irrigation. They provide water for bathing and culinary purposesf;é
- and reduce the needs for carrying water, particularly during. the ' |
dry ‘season. These indirect benefits of the PrOJect 1nf}uence womenf_j

to some extent ln thelr dally lives.

There are relatlvely few female profess;onals in englneerlng and

_irrigation sciences relative to the number of men. Two women ‘have 1
been selected for long-term training grants, and four were selectedﬁ*

for short-term training at Utah State University. Con91der1ng the
number of women selected.for training abroad, there is evidence of
efforts made by PRORIEGO to -include women. However, attendance -at .

“in-country training courses was essentially all male, and 'the.#f-aq_q
“evaluation did not find evidence of participation by women ;n the; ;jjgf'

admlnlstratlon and management of the 1rr1gat10n dlStIlCtS.

Land Tenure and Water quhts

The PrOJect Agreement includes special covenants relatlve to land Sk
tenure and water rights. The average farm size in Honduras is 11,2
hectares. Forty-two percent of. agr1cultural land is in pasture..;?
The average irrigated farm size is small. Few small farms have |
clear titles, and there are no private rights to water. . The . |

typical small farm has little or no access to credit. Without -
collateral, few organizations or '1nd1v1duals w111 _flnance
agrlcultural operatlons. ' : - : L

The- strategy of grantlng land titles requlred the part1c1pat10n ofﬂ'”'

INA, and llttle progress was made in implementing the strategy. of
granting land titles. ' Various activities by USAID~sponsored - |
projects and DGRH over a period of nearly 20 years have falled to
produce a procedure for the grantlng of water rlqhtso RENT
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_ Privatization

“An institutional capacity for designing and constructing Qﬁalityg;nwﬁ
“on-farm irrigation systems was developed from the limited initial ..~

Jfor 1rr1gat10n in the country.

‘these new prlvate companles durlng start-up 1s essentlal

. The prlvatlzatlon of the operatlon and . manaqement of the thre'
“irrigation districts in the Comayagua Valley is’ proceeding well

- district, and personnel have to be tralned,__l-

: “-Proﬁeot Cred1* and-Prlvate-Commer01al Banks'

" the Dbanks have a. desire to continue to finance 1rr1gatlon

- CHAPTER V

CONCLUSIONS

capabilities. The institution's capacity was developed through

- long- and short- term.tralnlng programs outside of Honduras, through!

short-term training 1n—coqntry,'and through exten51ve hands—onj'"t”

projects. Review, inspection, standards, and supervision-were?tf'
provided in order to provide guality control. The capabilities of -

~ the 1rr1gat10n supply and construction 1ndustry are adequate to: S
- meet the current demand for irrigation services. This capacity is: - .

sustainable only if sufficient funding is obtained from prlvate;fﬂtf
and/or institutional sources to malntaln and increase the demandj:-**

Private - de51gn companles are facing obstaoles in obtalnlng?' A*‘
flnanc1ng to acquire basic equipment such as computers and flow/ . '

measuring devices required for designing quality projects. They'

have the technical expertlse, but not the equlpment Cred;t for?ﬁt_ﬁ

If privatization is to be completed, the Project's rehabilitatio
needs to be completed, egquipment needs to. be made avallable to theg

The Pro;ect ‘wag successful in prov1d1ng credlt for 1rr1gatlon: s
development through private banks using PRORIEGC funding. The! . =
success of these projects created an awareness of the profltabllltyé__o,
of irrigated agriculture. It also demonstrated to the banks thel =

~value of good 1rrlcat10n de51gn and economic analy51s in 1rrlgatlon§“:

development.

_ The procedure for the use of prOjeCt financing reflows has been 1niﬁff”

operation sinces 1991. Significant additional development ils belnq’"
flnanced by entrepreneurs. Subject to the availability of funds

However, the rate of ‘developnent that can be financed from- thesej _
sources is only a fraction of that necessary to keep pace with the

- rapidly increasing populatlon Funds are required for this access

to credit and economic success will be enhanced if a succeseful,;;ﬁf

-~ strategy can be found for giving titles and water rights: to the .
“small farms. Some form of land consolidation or: block magagement;,jgﬁ

17



o larger farms.

'Othe: Con51deratione

of 1rr1gat10n and farming operations could be consldered to- enhance_ifN f

the efflclency and prof:tablllty of 1rr1gatlon.

Productlon and Product1v1ty

The areas brought under 1rr1qatlon have added 51gn1flcantly to the ;f“

~ability of Honduras to produce Crops during the dry season. for;;.n:
export. During the wet season,. the new irrigation systems prov1def;133;

irrigation during dry Cpells._ However, the positive examples: on i

PRORIEGO projects has motivated farmers to construct: systemS'f'f“}:
. outside- of PRORIEGO. - For example, in Comayagua, the area recently . .
‘developed for irrigation is more than double that which PRORIEGO ; -~ .

- designed -and constructed. Production resulting from the Pro;ectfé _
lands will prov1de an- annual increase in export tax income of 4% 0or

5%, and will directly decrease. the numbers unemployed by: aboutff'

1.5%. Indirect benefits are estimated to be about five timés the | "

_dlrect PrOJect benefits. -Yields of some Crops are much be¥ow theff'f
;,‘:potentlal with advanced technology. = A major factor is' - the' . -

1nadequate emph391s on on- farm water and fertlllzer managenent.__ gﬂ_l“

jGender Con51deratlons

'If the Pr03ect had a gender blas, it may. have been in: favor ofjfe“:“
women. ~Women with comparable. quallflcatlons had equal or betterﬁgv* '

access to Project activities - and/or benefits - than did: men.

However, involvement of women in the Project is less than that of .
men for cultural reasons. For example, men make the majorlty of,g~ﬁaﬂ

the decisions at the farm level. This-ms partlcularWy true onj

Partionlarly fof'small fafms, the lack of water rlqhts and theﬁ

limited ‘access to land titles are major obstacles: to farm§g;}f”
productivity. ‘This is particularly pertlnent,to the future success =~

of the irrigation districts and the twenty 1rrlgatlon,cooperat1ves.

- Most private irrigation development is from wells.  This reqalres':'

medium-term financing. Development could be enhanced by a. goecd.!

‘groundwater  resource inventory. An inventory of surface and |-
groundwater resources 1is essential for the 1mplementatlon of ‘a -
National Irrlgatlon Plan and for administration of a Natlonal Water¢ A

Law. .

.Interagency coordination and a procedﬁre for . multiéufposeé,ifi;
. development plannlng should be glven priority by the GOH. Rural @ -

electricity is needed in the areas of. good potentlal for@

_-groundwater development | _ _ . 3 ""'fﬁf;{;

The actual funds that are avallable for irrigation development are}y*';;
. only a fractlon. of those necessary‘ for financing agrlcultaralg;_,_g
- development to feed the rapidly growing population. Some form of
consolidating lands, poselbly with management practlces ini oo
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=The competence of the prlvate sector .in irrigation desigﬂ"ahdﬁd
1constructlon " should 'be maintained, ‘expanded, =~ and 1mprovedtn'

_-_recommended.. The GOH should actively search for expanded fund1ng””
- for: development and ‘subsidies provided for engineers and othersjﬂ& i
'Wlshlng to- .establish ~ themselves as private _consultants inooooaton

tProwect Credlt and. Prlvate BankS-"b'

. Reflows w1ll be most 1nadequate for flnan01ng HOnduran needs for%ff
drrigation development. ‘The GOH should make every possible’ attempt“'
~to oktain a source or sources of funding ‘at a level. adequate for
" the’ development of at least 6, 000 hectares of new lands 'f
':lrrlaatlon per year- ‘Credit acce551blllty'ny small and subsis

' farmers must be 1mproved if these are to share 1n,the benef:

ﬁac09551b1e.

Productlon and Product1v1tv

.1n1t1ally, and ‘that sub51d1es ‘be phased out ‘so as . to: prow1de these”_
‘services: entlrely in' the private sector. Serv1ces should also,?-
include other aspects of aSSLStance that relate dlrect y_to_cropd7
_Ylelds and productlon, : e L

':Gender Con51deratlons
'VThere ‘are’ few"women' dlrectly '1nvolved_'professioﬁalry finﬂ};

.'aquculture. Due to agrarian reform activities, there was a! largeq
*jlncrease 1n the number of women landowners. — However, thesef_

CHAPTER VI
RECOMMENDATIONS

Prlvatlzatlon

Contlnued monltorlng‘ of quallty' by an -expatriate engineer  is.

irrigation development. GOH should encourage the establlshment of;7f”ﬁ 4

' training programs at universities and- other Honduran tra1n1an%f1”T§
_institutions to ensure that new, well- trained profe551onals enter: &

the: 1rr1gated sector perlodlcallj. -GOH should continue to provide .

',_tralnlng and suppo*t for the Jfrlgatlon districts to allow them toi,ajij“
- be privatized completely.f This  should include assistance .in v -
-financing the acqulsltlon of the equlpment needed for operatlon and,
'imalntenance, . . . SR R '

-

1rrlgatlon. _Land tenure issues must be resoeved SO that farmers
dacquire tltles to- land they Larn. Thls w111 nake Credlt much more

Productlon and product1v1ty can. be greatly enhanced,throtgh on farm"

. water ‘and fertlllzer management. This ‘will regquire exten51vejj
'V;tralnlng of professionals, techn1c1ans, and farmers.. GOH. sﬁould'l
expand the ‘current efforts at CEDA and 'should trair personnel to .
.provide on-farm a551stance . A local source of soll  and: plant

‘chemical analy51s should be’ developed._ It is recommended that -

technical 'assistance in. on-farm  water managemert be sub51dlzedt
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'ownershlps are usually managed by husbands or sons. GOH ‘should . -

' encourage the involvement of women as directors in the dlstrlces,u'””“

' as  professionals in irrigation design and management and as~*“'"
agrlcultural producers. : - -

: Other General Recommendatlons

It is strcmgly recommended that the GOH glve prlorlty to the:‘j
granting of clear land titles whenever feasible oh small: 1rr1gatedf,ﬂﬁf
farms. Continued efforts are recommended for obtaining approvala
and 1mp1enentat10n of .a National Water Law and 1mplementat10n of: a

B ‘National Irrigation Plan. Efforts to create an 1nst1tutlonalm

- “the development of a Natlonal Irrlgatlon Plan.'

. capacity for a country-wide inventory of groundwater and ! surface"ﬁ_,,
- water resources are strongly recommended. - This has- prlor;.;'
flmportance as this knowledge is essential for administration of-a. -

water law. The need is urgent, and. action should not be. delayed.wk_,ﬂ

These'activities should be promoted independéntly of promotlon of ..

. a National Water Law. . Full-time long-term technical assistance 1s“’f;g
;recommended in connectlon w1th both groundwater and surface water,ﬁtﬁg

_H"Prov151on for A good readily . accessible natural resources;r'f”
" inventory is also strongly recommended.. This is essentlal prlor tol_

'tIt is recommended that the GOH establish some form of coordlnatlong:
_relatlve to- multlpurpose planning for the use of the water;
resources. - _— - N E EEI .
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CHAPTER VII

LESSONS LEARNED

The prlvate sector demonstrated an expandlng ablllty to prov1de,3'gfj
quallty designs and construction for on-farm irrigation systems. . .
The key to developing this capablllty was the long- and short-term @ .. ..
_ tralnlng, ‘ag well as the experience in designing and. constructlngnij”;_ﬂ
irrigation systems provided through PRORIEGO. This capability has.gj.”'

the potential for supporting a much larger future. act1v1ty in &
prlvatlzed irrigation development. The welfare of the rural poor |

- depends to a large degree upon the productivity of the land, the-jff?
economic growth of the area, and the demands for labor. . The ;| ~ -
- PRORIEGO Project has demonstrated that privatized 1rr1gat10n can‘;“;ff

-gprov1de many opportunltles and benefits for the rural poor.,

"Access to credit is essential for 1rr1gatlon development.- A key totfg

opening credit . avenues has been the success of well- ~designed

irrigation progects which have resulted economically. andg?j“g
financially viable. These presently use, reflows as the source of . =

‘funding.  The PRORIEGO Pr03ect financing, plus that avallable from

“the regular banking system and prlvate- sources, produced”&ff[‘
substantial  benefits - to the economy. However, the level of Q.f_,
~ financing currently available is. only a fraction of that reguired .= '
~ to meet the 1ncrea51ng needs. for the production of food and: fiber -
and export earnings, and it does not reach subsistence farmers or o
small farmers. Farmers without titles to their land were mot able |
to guallfy for flnan01ng of irrigation systems. A GOH strategy for .
glVlng priority to the granting of titles for small irrigated farms | -
will improve credit, permit land. consolidation, and. permlt blockr?”

management through lea51ng and other arrangements.“

On-farm water management and, in general good farm management are ifngﬁ"
essential for achieving good productlon and efficiency in irrigated. . =
”agrlculture. Ylelds are significantly below their potential: 1n;§ﬁaff
Project areas, and water management problems are obvious. FutureJ;PVwJ
projects need to provide technical assistance in on-farm water [ . .
management and general farm management from the outset. This could*ﬁ_ﬁp'n
be accomplished through private organizations or consultlng groups . -

- whose services eventually would be paid by the _1rr1gators.

_.Inltlally, such services might have to be sub51dlzed.

. The extensive character of PRORIEGO over several: regions of the’ﬂ?"
‘country and the success of the 1rr1gat10n projects to date hasjﬂj_;
created- hlghly visible examples of the potential benefits’ of ©
irrigation. Bankers, farmers, irrigation suppliers, and.government,%'fi-
- have all seen the potentlal benefits from irrigation development. @ = ..
PRORIEGO Can serve as a model in other countries where the beneflts*}-““

of 1rr1gatlon are yet to be reallzed.
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| OTHER CONSIDERATIONS FOR IRRIGATION DEVELOPMENT IN HONDURAS =

'Macro—economlc Studles indicate that a total of six to ten thousandf_fw

hectares of new 1rr1gated proauctlon per vear will be required to

" meet the needs of a rapidly growing population and produce zmport{:'w
earnings for capltal growth and to repay the national debt. The .
"GOH must now aggressively seek new funding for an expanded -

1rr1gat10n development program in the prlvate sector.

V_Productlon can be increased by plac1ng more land under irtigatiOﬁ;
It can also be increased by improving yields. The yields reported

for most crops are lower than those typical from good management.jzg”
There is a potential for doubling ylelds of some crops.  Several .

factors contribute to this. For some farms, poor drainage is aj'
limiting factor. However, the principal limitation to yields is

related to on-farm water. and fertilizer management. The yleldsu;i
~obtained are adequate for satisfactory economic returns but, with o

good management, the ‘productivity can be significantly. 1mproved e
Increased emphasis is needed on the production of .hlgh-value, S
'1abor-1nten51ve fruits and vegetables for export S

- The twenty ‘irrigation cooperatlves with land tlbles held by INA *f;
{Instituto Naciocnal de Reforma Agraria) are essentlally‘ non-;L{§
preductive. The four cooperatives financed by the Government of . -

‘Japan are not used for irrigated production. . The facmlltles are

excellent. The lands appear to be very good for the productlon ofafif
fruit crops for export.. These cooperatives should be. prlvatlzedﬁtgr

"and brought to a high level of product1v1ty. >

"'Efforts over the past twenty years with the objectlve of obtalnlng7f”

a National Water Law have not yet produced many results. 3Goodﬂﬁ3;
‘inventories of - groundwater and surface water  are essentlal forg;fg

1rr1gat10n plannlng and admlnlsterlng water rlghts.

The extent of irrigation from wells in the Comayagua Valley has fart'
exceeded that previously thought possible. This development; and

fbeneflts pos51ble from similar developments in ‘other areas, clearlyff_"

‘indicates the ‘urgency of obtaining a good inventory. of thef
groundwater resocurces. This development from wells and the T
possible benefits from production for export clearly indicate the. -

de51rab111ty of medium-term financing at favorable lnterest rates.‘ﬁi'°

.The plannlng, admlnlsterlng, and developing of irrigation and other%*{;
- uses of water resources would be greatly facilitated if a good - -
- country-wide inventory of natural resources could be completed.

Priority needs to be assigned to document1ng the groundwater:'and

surface water resources. This material should be readily avallable'f“e
1n_one location. Little data are available on the resources of thef'”f
‘eastern one-third of Honduras. ‘The resources for: agrlcultural& ¥

'odevelopment of this area need to be evaluated.
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11.

12,

- 13.
14,

15.

16.

- 18.

_Documento del Proyecto

__Plan de Operac1ones perlodo octubre 1990 a septiembre'1993
(octubre de 1990) .

Estado de la Cartera de Prestamos sobre Fondos R901L1dos al 3
-Estados Flnanc1°ros

Al 31 de diciembre de 1989

Libro de Control de Fondo Rotatoerio
fLibro-Mayor'Auxiliar
Control de Asignaciones segﬁn'Enmiéndas AID

'Manual de C1a51flcac1on Cuentas o

‘Jack E. Farmer, septlembre, 1989

Convenio de Proyecto ‘de Préstamo y Donacion entre Estados?-a
Unidos a través de AID y la Repiiblica de Hondurasﬁ SR LR :
Proyecto de la AID No. 522~ 0268. : RS

Estrategla para la ejecu010n del proyecto perlodo enero'*991}? ﬁf

a septlembre 1963.
Reglamento Modlflcado de las Operaciones del Componeﬂte de?':
Crédito del Convenio del Proyecto de Prestamc Y Dowacxon AIE?
No° 522 0268. o i :

Deflnlclon Estrategla PRORIEGO 1990-1993

Informe Final del Grupo Asesor Tecnlco
(Agosto 1887 - junlo 1992)

de cada mes.

Llnea de Credlto Anual 1689 - 1993 .

Al 31 de diciembre de 19950
Al 31 de diciembre de 1991
Al 31 de diciembre de 1992
Maycr de Asignacién Presupuestaria

leros Aux111ares de Control Contable

Informe de Consultorla, evalua01on de la capa01dad,de1 Slstema{; "
de Computa01on, Consultor "pPer Bro, Abril, 1988.;_ : E

Analisis 1nst1tu01onal de la D1reccxov General de Recursosﬁf73

Hidricos
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18.

20,

24,
25.

26,

28.

30.

31.

32,

33,

27,

29,

Evaluaolon del 1mpacto a largo plaxo del Proyecto Desarrolloﬂ'"

de Riego (PRORIEGO) (por] Marino A. Chanlatte, agosto 1991.;

Informe' de Consultor{la sobre 1la Prlvatlzac1[on de 1055' ;'

Distritos de Riego por Lyman S. Wlllardson octubre, 1990.

Capac1tac1[on Yy recomenda01ones en el manejo de agua para el -

rlego, fpor] Gary P. Merkley, nov. 1991.

'A Water Code Proposal for Honduras based on establlshedéjﬁ]f

concepts, [por] David R. Danines, febrero, 1992.-

_Apoyo aldDepartamento de Hidrologia y'Cllmatologia para la
evaluacidn de su red y el disefio e implementacidén  de ‘un
sistema automadtico - telemétrico ([por] Oscar Arango B., '
febrero, 1992. : ' SR S

Strategy, Status and Policies for'irrigation'development'inj
Honduras and a ten year program for irrigation Development

[(por} George H. Hargreaves Nov. 1992.
- Estudio 1ntermedlo de los impactos y. asoectos amblentales del{a:;ﬁf

Proyecto de Desarrollo de Rleqo (PRORIEGO) por Maryla B. | -
Webb., agosto 1991. L e e

. Recomendaciones para mejorar ‘el manejo de agua en el riego de!

flnca [por] Lee A. Wheeler y Keith A. Crane, marzo 1992.

Fundamentos de rlego un texto de tecnologia apllcada para laj;"'f

ensefianza del riego a un nivel no profesional [por] George H. -
Hargreaves y Zzohrab A. Samani (s.f.) 5

Estanaares Yy normas de construcc1on para sistemas de rlego a§103
pequefla escala mayo 1989 ;

Glen Strlngham Mlguel Lardlzabal Y Orlando AVlles._-5
Pautas y normas de disefio, 1991 (I.C.S)

‘Manual de funciones Yy ‘reqguerimientos; consultoria . eni

estructura y desarrollec organizacional.

‘Carlos Humberto Gonzales R., febrero 1990

Asesoria en trabajosfde cOomputo, Manuel Barahona

15 de enero 1991 a 30 de junio 1992.

" Apoyo al Departamento de Servicios Hldrologlcos'a-yyejﬁ
.Cllmatologlcos, Ramdén Paz Barahona, Jjunio 1992. : B

.Aqrocllmatlc Informatlon for Irrlgated Crop Productlon

George Hargreaves abril 1991.
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34.

37..

38.

39.

Plan de Accién en Manejo de Agua Perlodo 1991~ 1993

‘Ratiil Hofstadter.

- Manual del Extensionista para la Produccisn de Cult 1§os”bajf'*ﬁ
riego, Ben Grover y Mario Moradel 1989. . ;;- REEEE R

Manual de Evalua01on del Desempeno (PRORIEGO Y. DGRH)

Carlos Gonzales, 1989.

Manual de Valorac1on de Cargos y Estructuras de salarlosf“"
(PRORIEGO - DGRH y GAT) ,

Carlos Gonzalez 1989.

'Estructura Yy Desarrollo Organlza01onal (PRORIEGO - DGRH)
Carlos Gonzalez- 1989.

Guias Demostratlvas en Manejo de Aguas a Nivel de la Flnca.:_ff5
28 Guias Jlm Evans octubre 1989.
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'ANNEX 2. PERSONS CONTACTE

- Orlando Avilés Alcantara

Leslie Burgos de Flores
Robertc Dimas Alonzo
Gladis Rojas

Sandra Lépez

Alfredo Zdniga

Henry Morales V.

Fidel Antonio Vaguedano
Alexis B. Melgar Ortiz
Julio Cesar Lépez

- Pedro Romero T.

Hermes Fonseca Bulnes
Leonel David Ordofiez
Oscar V. Alvarado
José Salvador Garcia
Melbin Escalante
Salvador Garcia
Alvin Owen :
Carlos Caballero

Suyapa Mendoza

Efrain Ordofiez
Fredy Katimi
Antonio Aragdn

“Roberto Rivera. Lanza

Elias Nazar

Roberto Calderdn

George Faraj
Javier Huamo
Glen sStringham
Aguiles GOmez
Reiniery Mcrales

Edwing Molina

Malcolm Lainez -

" Rodimino Rodriguez

FEdilberto Badoj :
Cristobal Montalban
Jorge Bueso

‘Maria de Caraccicli

Manusl Vargas_
Sadi Ldpez

Héctor Tablas
Abraham Espino

~Mario Moradel

Vice Minister and Dlrector of DGRH = ©

A851stant Dlrector DGRH

- DGRH

DGRH- Hydrology L : V-f

Agricultural Economist, Comayagua N

Selguapa District
Director-Selguapa District
Director San Sebastian Dlstrlct
Director-~Flores District

Flores Dlstrlct -

President Flores District

Regional Director DGRH Comayagua
Construction supervisor

PRORIEGO~ Comayagua

Sec. Selguapa District

‘Vice President Flores Dlstrlct -

Secretary Selguapa District.

‘Rice Irrigation Project.

Drip 1rr1gatlon prOjeCt

'DGRH

PRORIEGO Central Dlstrlct
NOVATEC

NOVATEC -

Private Engineer

Private Engineer
Private Engineer
Bomofesa-Pumps" Co.

‘Mastec

Long Term Tech. Adv1ser A
Regional Director San Pedro Sula
Rhimehast-Supply House ' S
Ing. Choluteca Offlce_‘ . o
Director Choluteca District . .= '
Manager Palenque 1 Project

- Manager Palengue 2 Project
" Technician Santa Rosa Progect

Banco de Occidente
Banco de Occ1dente
Economist -

BAMER

CEDA technical staff
CEDA technical staff
CEDA technical staff
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Anhex.z, Cont.

- Josue Vigil

- Oscar Rodriguez

Francisco Padilla
. Héctor Getulio

'Roberto Quirdz

' Selvin Gustavo Cémez

Carlos Iriasg
Julio Paz
Jestis Portillo
Gustavo Laguna
Luis Velasquez '

- PRORIEGO SPS District

CEDA technical staff

CEDA technical . staff 5
Private Irrigation Consultant - SPS-‘
Sales Manager Bomohsa- = T
Irrigation Supplier -
Private Irrigation Consultant = SPS-“
Sales Rep. Mastec~Pump Co. . :

Hidro-Sistema - Well Drilling. Co.,
Politubo - Irrlqatlon Suppller
Admin. PRORIEGO Project—Bandera
PRORIEGO SPS District :
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In-Country Training for Professionals

- ANNEX 3. TRAINING AND CONSULTANCIES .

_Short Courses Abroad for Professionals

-De31gn' _ _ _ _ T
Irrigation systems ' g _ _ Sprinkler irrigation
Pumps and wells o ' . Surface lrrlgatlon o
Irrlgatlon evaluatlon at farm level Small scale 1rr1gatlon ii
prOJectS .
Water Management. :
on-farm water management L Irrlgatlon schedullng
- Field trips - water manaqement at EfflClent water use

farm level

Water Districts/Parmer Organlzatlons/Exten31on.

Field trip to water district Irrlgatlgn exten51on RS
‘Organization of irrigating farmers _ ,

"Instltutlonal"

~Teaching, programmlng, and organizing farm exten51on 1nst1tutes

- Political- plannlng and strategles for 1rr1gated agrlculture jf“ijﬁtf

Water laws
Irrigation canal regulatlons
Industrialization and Business:
Industrialization of farm cooperatlves
. Agri-industrial promction -
Administrative planning and strategles in flnan01al companles

Upper level management

.8011 Conservation:

. Field trip on soil conservation
Soil and water conservatlon management

. Others:

Metecrology 1nstrumentat¢on : : :
Operation, ‘management, and admlnlstratlon of lrrlgatlon systems
Irrigation, drainage

Modeling watershed hydro;ogy

Roles of women

'Integrated management of hydrologlc resources

Design:
surface 1rr1gat10n
‘Drip. and microsprinkler 1rr1gatlon
Land leveling and. topographlcal maps
Sprinkler 1rr1gatlon :
Pumps _
;Selectlng economic tube diameters for pressurlzed systems .
Flow measuring dev1ces o
‘Furrow irrigation
Small scale 1rrlgatlon prOJects
Tnlet ‘structures :
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' Annex 3, Cont.

' IWM:

: Irrlgatzon Fundamentals:

Irrigation water management

"Evaluation of 1rr1gatlon systems-
Technological package in water management
Measurement of mecisture

Logic sequence in irrigation development .
Irrigation methods :
Irrigation system. operation

Topographlc mapping

Irrlgatlon perspectlve in Honduras

Exten31on Servaces-

Methodology for promotlng the progects to cllents
Extension methods in irrigation :
Farmer partlclpatlon ' : - - :
- Administration of human resources for executlvee_
Human relations :

Crop Management:
Technical gquides for cultlvatlon of malze and rlce w1th

1rr1gatlon : -

- Soybean and its acceptance in the nat’onal market

-BUSIDESS'

Credit seminar
-~ Computer and- software use
" pPersonnel administration -
. ‘Modernizing the financial system
Privatization of PRORIEGO services
Effective writing

.. Training of secretaries ' . R E R
"_Edltlng of reports in decision making. S HEA

Admlnlstratlon of . agrlcultural farms
Others:: : ' : _ .
 Operation and maintenance of 1rr1gatlon systems o
Agrometeorology '
 General water -laws of prOJect - -
Cost estlmates and quallty control of 1rr1gat10n constructlon

In—CountrV Tralnlnq for Farmers

Irrlgatlon water management

Irrigation fundamentals :
Cultivation of rice, tomato, and onion w1th 1rr1gatlon
rAdmlnlstratlon of agricultural farm :
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Annex 3,*Cent.

Formal Training Through PRORIEGO, 1988-1993

Number of ' Number of

TYDe-of-Traininq_ ' - Courses - ' ' Participants
Profe551onal level . 41 L .. 83
‘Short courses abroad o L e
.Short courses, seminars, 69 ' ST 1057
and workshops in-country a ' R
Long-term training - ' _ : - o 9
at Masters level - ' ' s
_Farmer level : : : FERPRIE I
‘short courses and seminars - 13 o : S 2020

Tralnlnq at CEDA and PRORIEGO'S Contrlbutlon

- The PRORIEGO Project ‘trained nine profe551onals at the M. s. level.élv,
Five of these are now. assigned as trainers - at the Agrlculturalﬁ-'

Development - Training Center (CEDA). - CEDA, is ‘located in . the - .
Comayagua Valley. Constructlon and some operatlonal fundlng was;;~9

- furnished by the Government of Japan.

‘CEDA o‘fers twenty to twenty-five courses per year. -The'foilowing55F57
- courses were glven in the first trimester of 1993: R R A

1. Basic tralnlng for a period of five days in the cultlvatlon of§ ﬁf;*

- various irrigated: crops for ‘a total of 162 farmers.

2. Medium-level training in tractor maintenance for 40 mechanlcsa

' The. courses were for 11 days.

3. Medium-level training for 56 agronomos ani: extenSlonlstas 1n?ffg"J
1rr1gat10n and crop production for periods of two weeks._r.:?tﬂ*~

4. Training of 15 canaleros for a period of two weeks.

:_5; Advanced courses. in irrigation technelogy for perlods.of two?tfl;f

" to three weeks for 'a total of 74 Ingenieros . Agronomos jj
Ingenleros Aqucolas, or Ingenleros ClVlles... o e

From 1990 until the end of the PRORIEGO Project, CEDA has prov1ded§a; :
72 courses with approximately 1, 075 partlclpants. A wide varletygfﬁfo
_of grains, fruits, and vegetables are grown on 50 ha of irrigated =
‘lands. The facilities are very good. The staff is well trained in; -
irrigation technology. . It seems desirable that the staff become =

more invelved in applied 1rr1gatlon,research and in exten51on-typej.

“activities throuqhout the Vallev. More empha51s is needed: on crop;_g_f:
'productlon methods. : . L i

.CEDA has - good laboratorles for phy51cal propertles of 50115 and;ftt 
' provides results at very reasonable prices. Facilities are lacklngé_.”jf
for soil fertility analyses. Chemical scoil analyses comb1ned.w1th@*-”

response. from pot tests and records of fertilization: practlces and

32
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o Annex 3, Cont.; | | | |
resultant yields throughout the Valley,'could be used to develop o

CEDA into a very useful extension-type training. center serv1ng the
'entrre Valley : :

'ﬁ_Summary of-Consultanoies-from 1987 to 1992

Topic - -  Length of Consultancy (weeks)
'Evaluatlon of Water Law Project Y -1 b
- Credit : - S 4
" Restructuring the PRORIEGO Progect S 14 -
Design standards and norms ' 17
Status of the National Irrigation Plan N
'-Ah&lYSlS of the Water Law Formulatlon L
~ 'process. - R
Design and arrangement of offlce ' e L _ g
- faciiities o B [ R P “
. Technical analysis of very small L |
~irrigation projects - C A3 i
- Support on dlagnostlc analys1s : o e is
- -of DGRH - ' 8
- De51gn and’ superv151on of constructlon S 17;
projects . 2
Administrative processes for PRORIEGO - 013
‘Training in the use of video equipment =~ = .6
- Technical asslstance in use of _ AT S
_computers AR 80
.Support to the Department of Hydrology e OIS
and Cllmatology . : T 260
' support to DGRH in env1ronmental issues: o 4
-Use of computers for admlnlstratlve L e
.. purposes - S i ST
'~ Technical aspects of the Water Law e
~Project R e
Technical aspects.of the Water Law ' Y
~ “Project : ' R ¥
Technical A551stance in- Crop ' e -
. Production” : o L. 38
 Technical a551stance and superv151on Coe T
S on 1rr1gat10n projects - o 12
~Evaluation ‘of the need for computers ' N -
N Agrlcultural marketing : R <
 Redes1gn of PRORIEGO admlnlstratlve“ ' R S
system : e 9
- Development of- work plan - 1989 ' 3

'-De51gn and construction norms for L
small scale 1rr1qatlon' ' : 26
”Water Law s _ _ R 3
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._Annex 3, Cont."

:'Instltutlonal analy51s ‘of DGRH

Organlzatlonal development and
structure of DGRH

Organizational development and

structure of Dept. of Natural -
' Resources : o

-,Consultanc1es from 1987 1992 .Cont.

Irrlgatlon dralnage reconnalssance

“and feasibility studies-

V_Prlvatlzatlon of irrigation. dlstrlcth
-Technlcal assistance to DGRH on

“hydrology and climatology
Technical assistance to DGRH on
hydrology and cllmatology

" -Water management.
... Project .evaluation '
. Environmental 1mpact of PRORIEGO
“The Water Law
‘Farm water management

‘Farm water management
Support to Dept of Hydrology and
Cllmatology
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ANNEX 4. STATISTICS
- IRRIGATION DEVELOPMENT PROJECT
PRODUCTION SITUATION TO SEPTEMBER, 1993 -

FIRST CYCLE
BETWEEN 1988-1993 SR

AREA DESTINATION | AVERAGE YIELDS

HA.

MT/HA

P

 CHOLUTECA (SOUTH REGIOK) .

W

- |WATERMBLON
1PASTURE GRASS (ESTRELLA)
' ]SUGAR CARE =~

- TOTAL

328.00
- 12.00
4.61
36,70

381,31 -}

EXFORT
EXPORT
LOCAL
LOCAL

13.66

18,22
72.00
€2}

(1

4,547.00

2i8.64
331.92

" COMAYAGUA (CENTRAL RRGION)

D R~

TDHATO

APPLES - (AHA)

. |PasToRe (x1HG énnss)

' 81.60
5,00
2.00
. 90.78
. 83.87
- 47.38

- 1.46

. 1.96

82.%
. 493,60

:104.00

. 80.00
. 3.80

114.00
L 1.46

{1)...

£.10

10.30
72,00

: 21_23

£,580.00 § -

19.00

| 228.00 -}
677.00

© 213.00 §i-

437.00 - §
208.00

31,00

. SAN PEPRO SULA (KORTH REGION)

18

15

17

lomuana

PLA“TAIN

GRAPEFRUIT
CACKO

- 286.00
. 216.00
. 132.00
» 28,00

i 2.971.00

2,309.00

JE
LOCAL

LOCAL
EXPOR?

EYPORT -

nxponr._ﬁ'

53.80

L8000

22.70
. 2.B0
{3

| 1;50”

124,224,206 §
1.430.00

| 4,903.20

604.80 1.

Caze foo

'conn (szzn)

TOMATO

'ONIOHS

SWEET PEPPERS
TOBACEO (BURLEY)

| PASSION FRUIT
CISQUASH
1 SORGHUM - -

SORGHOM (FORAGE) "

"YSUGAR CANE
"JIDLE LAND

TOTAL
GRAND TOTAL

. 96.00
29.10°
6.10
.10

© 39.00

i4.00

- .18.85
'303.75

- 27.00
14,20 -
16.40

C 37,00

4.149.66

FﬂANCiSCD MORAZAN (CENTRAL REGION)-

' 3.%0
37.50
18.30
"9.20

o 2.20

i8.00
11.25
 4.50
46.00
'86.00

436.00

1,091:25 -

56,12 F
185.80
486.00

159.75

7380
a4 00 4

3,182.00 §

Ty
- {2¥ PLANTED - A
(3} PLAH!ED A N!H CRDP IN NOVEHBER

35

IELD. OF PASTURE ESTRELLA 18 6 HTICUTTIHG, AND FOR KING GRASS 1519 'MT/CUTTING -
NEW CROP IN THE HOMNTH OF MAY - HARVEST WILL BE IN THE FOLLOWING YEAR . R
OF 1992, AND FIRS“ HARVES? WILL BE IN HOVEHBER OF: 1995 o
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Annex 4, Cont.

AREA AND PRODUCTION OF CROPS

' ) IRRIGATION BEVELOPMENT PROJECT (PRORIEGO) ‘
 PRODUCTION SITUATION UNTIL SEPTEMBER, 1993 - FIRST CYCLE

BETWEEN 1988 AND 1993 L R
o
- CROP ' S ] ARBA TYPE AVERAGE YIELD | PRODUCTION, HT
HA, o {MT/HA) : (METRIC TONE)
‘MELON - _ 328.00 EXPORT | 13.86 ' ~ 4,547.00 .
“WATERMELON _ . 12.00 { EXPORT 18.22 . 218.64
. PASTURE GRASS (ESTRELLA) |  -4.61 | LOCAL 72.00 ' 331.92
PASTURE GRASS (KING) © 2,00 LOCAL 114.00 1 ©228.00 °
SOGAR. CANE = _ 13.70 LOCAL 8s.00 | . 6,338.20"
.1 TOMATOES. . 1206.70 LOCAL - | - 48.B1 o+ 5,891.25
APPLES (ANR) o 5.00 LOCAL | 3.80 T 19,00
RICE ' - 376.79 | LOCAL . _ 5.89 |- © 2,107.26
 CORK POR GRAIN - 81.87. 1 LOCAL - 4.10 1 212.67
" BQUASH . : - 61.58 } -EXPORT 10.67 _ 657.24
TOBACCO = 1 143,00 ocar | . 4020 0 ... 600.60
.ONIONS. B - 7.56 | LockL |- 18.87 _ - 142.63
GINGER - - 7.00 | - EXPORT L : T
BANANAS .~ . - 12,309.00 | EXPORT. 53.80. | 124,224.20
_PLRNTAIN e 1 216.00 | EXPORT .22.70 . 4,903.20
SRR : | wocan i 286 ] - 604.80
GRAFEFRUIT = . 132,00 EXPORT | (1) 3 B -
CACAC - - S 28.00 f EXPORY . 1.80 N . 12,10
CORN - SEED o 96,00 } LOCAL . S .3.50 336,00 . f:
. SWEET PEPPERS. ] " 6.10 | LOCAL . o .9.20 - 56.12 - B0
| PASSION FROIT o er.o0 | wocAL f - 18.00 o . 488.00 - § -
- BORGHOM -1 16.40 7 LOCAL -{ 4.50 : S -T3.80
SORGHOM - gronasg) : .. 14,00 | LOCAL | 46.00 A 644.00
-~ IDLE LAND: L Po211.35°1%" s i
TOZAL 4,149 .66
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gANNEX”s;
Sunday 12
Monday 13

Tuesday 14

':Wedneeda§_§5
: Thursdéyi16
_ Ffiday?f?

| Saterdey_{s
'Sendayef9
ﬁqeday-2q.

Tuesday 21

"Wednesda§;22_:

'Thursda?.ZBL
Friday 24

- Saturday 25
‘Sunday 26
Monday 27

_Tuesday 28
- Wednesday 29
" Thursday 30

activities.

" Designed by

Prepare outline of
- Review of project documents.
- irrigation designers,
" and banks. : G
Trip by Salazar to San Pedro Sula to obtain: progecte?aj
“information and to meet irrigation suppliers and{f@g
and;',_'_.

- Crane arrives and Salazar departs
‘Hargreaves and Crane visit Choluteca

projects designed by PRORIEGO. - B
Continue activities of prev1ous day and return to:-
 Tegucigalpa. ;
_1nterv1eW'prOJect personnel

~ Crane continues

"Hargreaves
- Crane departs.

“Hargreaves works on final report.

L;Debrleflng and submission of report

 WORK PLAN FOR PRORIEGO FINAL EVALUATION

Sa1azar arrives in Teguc1galpa and coordlnates Wlth'
Armando Busmail. : '
Hargreaves arrives.
review evaluation process-

interview Glen for evaluation purposes.
Trip to Comayagua. Meet with
districts, Recursos Hidricos, and PRORIEGO.
site visits to dirrigation sysiems. installed,
PRORIEGO and to  canals:
rehabilitated by the districts.
Review of project documents  in
final report,
and summarize information. '

‘designers. Visits by Hargreaves to banks
beginning of evaluation report. . L
Salazar returns from San. Pedro Sula. Hargreaves”f*“

and Salazar
report.

pfojeétééi

Meetings with project personnel and. VlSltS Ttoln

project sites. in San Pedro Sula and;-
, Hargreaves summarlzes'"
information and works on report.

Crane visits

returns to Tegucigalpa.

and Crane summarize
write evaluatlon report. o
Continue. previous day s act1v1t1es. '

Hargreaves submits prellmnary review to USAID
continues working of final report. : .

Hargreaves works on final report.
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Meetlng with AID and DGRH to;;if
and - plan consultants
Attend Glenn Strinham outbrleflng and'bg#

offic1als off:fe

belngj#;e

Teguc1galpa,*f;f
questlonnalres,_:f~

Visits to- prlvatef“ff
1rr1gat10n supply outlets,@ﬂig

summarize 1nformat10n and work . on: o

activities of . previous day andn'5f

1nformat10n and B

land



