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LEMPE ACAHUAPA - FARMER WITH SIPHON TUBE FOR ON-FARM
SERVICE - JULy 3,1998



EXEClTTIVE SVl\11\1.\RY
PRESENT STATUS

At present a Transfer CommIttee" composed of both Government ofEI Salvador
(GOES)lMmIstry ofAgnculture (MAG) and Water Users ASSOCIatIOns s (WUA) personnel meet
almost weeklv m order to facIlItate the preparatIOn of a legal agreement to transfer the
admInistratIOn of ImgatIOn and Dramage DIstncts (I&Ds) from GOESIMAG to the WUAs
Vanous pomts have been dIscussed and some documented pOints agreed to m pnncIpal Other
actIVItIes have been completed and/or are underway

A draft legal document has been prepared and needs to be finalIzed ThIS would allow transfer
of ID adminIstratIve responsIbIlIty to the WUAs for a fifty year conceSSIOn penod The InitIal
four IDs to be transferred are AtIOcOyO Norte, AtIOCOyO Sur, Lempa-Acahuapa, and Zapotitan
The three older ImgatIOn dIstncts are to have theIr mam systems (canals, drains and roadwa) s,
etc) rehabIlItated by the GOES to the extent that donor aSSIstance fundmg IS avaIlable

New legIslatIOn now being drafted would form a FederatIOn ofWUAs and would Include the
four major Imgatlon DIStnCtS, AtIOcOyO Norte, AtIOCOyO Sur, Lempa-Acahuapa, and Zapotltan
The FederatIOn would asSISt farmers through the WUAs m the purchase ofmputs (seeds,
fertIlIzers etc) and commerCIalIzatIOn (marketmg/finance, etc) actIVItIes

One ofthe mam results ofthis technzcal assistance actiVIty (Output) Will be to support the
Mmlster and aSSOciatIOns m finalizmg the dIstrict transferrmg negotiatIOns, and to strengthen
other type ofrural enterprzses

FINANCIAL AND ECONOMIC EVALUATION

At present the four IDs/WUAs are assessmg and collectmg an "out-of-pocket' amount as water
charges These vary from dIstnct to dIStnCt The present finanCIal and economIC condItIOns are
dIfficult, as the I&D-WUAs have no legal means to enforce collect of payments untIl the
admmIstratIve nght IS transferred

An offiCIal deCISIOn on condonatIOn ofthe Investment debts (or at least a set percentage), and
the outstanding O&M debts and power bIlls (and/or a set percentage ofenergy costs over a set
tIme penod) greatly affects any proposed tanff structures, as well as affects the evaluatIOn of the
economIC ImplIcatIOns and Impacts on the sustain abIlIty of the producers In the ImgatIOn
dIstncts An analySIS IS to be made (as soon as data IS aVaIlable) of the amount of funds due to
MAG as unpaId O&M and the Investment cost recovery tanffs The length of the transfer
perIod has to be determmed as well as the annual subSIdy percentage amounts over time

THE I&D DISTRICTS ADMINISTRATIVE TRANSFER STATUS

There IS no questIOn about the deSIrabIlIty and the need to transfer the adminIstratIOn of the four

ExSum - 1
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l&-D Dlstncts from the GOES to the WUAs ThIS admiDlstratl\ e transfer \"ould be
ad\antageous to the GOES \'\,ho would be reiJeved of the responsIble for the cost of the
admmistratlOn of the four I&-D Dlstncts and the Water Users \\ho \\ould benefit from the 100\er
admIDlstratn e costs of the pm,ate sector salanes and benefits

I
I

Lea\ 109 the social/economic and pohtlcal Issues aSIde and lookmg at the admlnIstratn e cost
Issue m sImple terms the mam admInIstratIve sa\ mgs I~ m the difference m admmlstratlve
personnel costs of GOES compared to WUAs By transfernng the admmistratIOn of the four
I&-D Dlstncts the GOES ,,>ould realIze an annual sa\ mgs of 900 000 \. -t (dlstncts) or 3 600 000
Colones The total estImated WUs cost sm"mgs for the four l&.os per \edr \\ould be 1,200 000
Colones an average of 134 60 Colones per Ha

However. all ofthese cost Issues are over shadowed b} the abllzty ofthe land owners to pa)
TillS IS especially true ofthe smaller land owners (1-3 Ha) wllo are usuallv at onl) a bare
subSIstence level

E\ t\.L(l 0\TIOl\T OF N\ ESTMENT (CO\PITt\.L) COSTS REPt\." l\1E'1\TS

Colones per Ha

3 714 28 Colones per Ha
29,82857
33,54285

The followmg IS the mformatlOn presently avaIlable on mvestment (capItal) costs for each of the
four IrngatlOn and Dramage Dlstncts to be transferred bv GOES to the WUAs
Zapotltan ongmal constructIOn 1969/71 at 13 amIllIon Colones (GOES funds)

partIal rehabIlItatIOn 1996/98 at $12 0 mIllIon (Donor-Japan)
( malO canal, 15 wells, 3 pumpmg statIOns, etc)

Irngated area = 3,500 Ha
ongmal cost =

rehablhtatIOn cost =

total cost =

total cost =

total area =

cost =

AtIocoyo ~orte ongmal cost 1975-78/79 IDB - $8 0 mIllIon & GOES - $7 9 mllhon
Irngated area = 1,200 Ha - Norte (both Norte & Sur together)

= 1,704 Ha - Sur
2,904 Ha

lOB = 23,966 94 Colones per Ha
+ GOES = 23,667 36

47.63430 Colones per Ha

total cost =

total area =
cost =

Atlocovo Sur ongtnal cost 1975-78/79 lOB - $8 0 mIllIon & GOES - $7 9 mIlhon
Irngated area = 1,200 Ha - Norte (both Norte &- Sur together)

= 1,704 Ha - Sur
2,904 Ha

IDB = 23,966 94 Colones per Ha
+ GOES = 23,667 36

47,63430 Colones per Ha

ExSum - 2



Lempa .\cahuapa desIgned 1985/86 major constructIon started 1991/93 estImated at 70°'0
completed m July 1998
- IDB loan = $10 9 Iml!Ion + $6 1 mIllIon GOES = $17 0 mIllIon

Imgated area = 2,511 Ha
- IDB = 37,765 83 Colones per Ha
- GOES = 21,13500 (GOES) Colones per Ha

total cost = 58,90083 Colones per Ha
Notes (1) 7711S mclllde~ an en erage cosl of2500 Colone!> per Hafor land levelmg

(2) The IDB loan IS for .fa yea! s ~ 1 percent for the first ten years and 2 percent for the 30 yeal
balallcL

PHYSICAL ASSETS OF "'VAs

The ongInal decrees formIng the I&D dIstncts define the physIcal assets, ImgatIOn system,
dramage system, and roadways by nomenclature A, B, C, & 1,2,3, etc, and by lengths (Kms),
WIdths (mts), and area (Ha), In addItIOn to bUIldmgs, pumps, and wells, etc related to the
ongInal deSIgn layout Over the years the systems have been changed Therefore, an accurate
system mventOIY for each separate I&D DIStnct needs to be made and venfied by GOES and
WUAs

It IS advisable to transfer the admInIstratIOn of the ongInal I&D DIstnct decrees, as to lenbrths,
Widths, and areas but reqUire the WUAs to operate and mamtaIn only the present actual useable
lengths, Widths and areas BUIldmgs, Structures and StatIOnary EqUipment should be transferred
In a SImIlar format as that of the physIcal assets

MOBILE EQUIPMENT

An accurate up-to-date mventory should be made that mcludes the make, model, year (age), and
present condItIOn These Inventones can then be compared to needs and costs for further
dIscussIons At the mInImUm, all non-usable eqUipment should be returned to the GOES for
disposal and/or salvage A transfer memorandum can be developed based on transfer
methodology needs and an understandIng ofcost responsIbIhty, etc

In order to properly evaluate the eqUipment, under the present condItIOns, the follOWIng actIOns
need to be taken
• Prepare eqUIpment mventory hsts per format already developed (SectIOn 222)
• Secure ongInal eqUIpment costs and/or present replacement costs
• Add the InfOrmatIOn concernmg 'average number of workdays used per year' to the

eqUIpment hst
• Compare and evaluate the need for the constructIOn eqUIpment presently avaIlable for

transfer to O&M uses, to that ofthe actual eqUIpment needed
• Check on pOSSIble eqUipment exchanges WIth the MInIStry ofPubhc Works

ExSum - 3
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" <\TER DISTRICT S'STEMS

InfonnatlOn data sheet<; \\ere de\ eloped for each project and data \\as collected from each at the
four ImgatlOn dlstncts The mformatlon and data secured from thIS sun e\ are g1\en m SectIOns

~ ~

-+ through 8 of thIs report

The fall 0\\ mg Issues and or constramts related to the transfer of the tour I&.D Dlstncts m the
prehmman evaluatIOn have been IdentIfied

" ater Rights
In order to assure the capabllIn to supph the deslgned flo\'. s, the admmlstratl\ e use of the
dlverslOnan ".ater nghts also needs to be transferred

Water Measurements
The rapId appraIsal of each dlstnct s abJlln to equrtabh dlstnbute v,ater mdlcates that El
Sah ador s la\\ s and legal responsIbIlItIes clearly Imph, from the \ olumetnc dl\ ISlOn pomt
(v. ater nght) that InitIal measurement IS mandated b\ the I&D deSIgned v, ater sen Ice (liters per
second per hectare) Further measurement structures should be constructed v..tthm the
dlstnbutlOn system and each mdI\ Idual on-farm outlet so as to assure eqUItable \\ater
dlstnbutlOn

The \ aloe oflrngatIOn Water
Usualh there IS a value put on \\ater ]) at the pomt of dl\,erslOn (v.ater nght \alue) or 2) a cost
so as to protect the \\ater dIversIOn volume and quahty The water cost value of2) could be
equal to the GOES cost for I&D dlstnct svstems mOnltonng V.hIch IS presentIv estimated to be
100 to 200 Colones per Ha Overall, the hIgh cost differentIal between present charges and
sustamable levels of the I&D Dlstncts mdlcates that a cost phasmg system over a mltlal fi\ e year
penod IS more realIstIc The standard percentages per year are usually set at 150 0, 25~0 250

0

and 25% Wlth an allo\\ance of 10% for slIppages over tIme to be pIcked up m the last year

High Electric Ener~Costs
Recentlv the EI Salvador electncal energy sector \\as prl\atlzed ThIS resultmg m the formatIOn
offi\e electncal dlstnbutlOn service compames With set servIce areas CLESA IS the electncal
sen Ice companv for sen Ice to ZapotItan I&D and DEL SUR IS the servIce company for
AtlOcovo Norte I&D Electncal dIstnbutIOn compames bu, power from \anous supplIers and
then dlstnbute/transmIt energ\ to thelr areas electncal consumers/users DlstnbutlOn compames
add theIr transmISSIOn and admInIstratIve costs plus a 1O~o profit to the mItlal supply cost
The charge for MedIUm Demand Energy of more that 10kwand less than 50 kw IS
a) 968 Colones per month for commercIalIzatIOn and 64 63 Colones per k.wmonth for

dlstnbutlOn Wlth hourly energy rates per k.wh of 0 847 Colones for HIgh
b) 0 196 Colones per k\\h for Lo\\ and
c) 0658 Colones per kwh for Remammg Hours
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Irn2atlOn Water Tanff Structures
The nonnal development procedure for ImgatIOn tanff structures would be to develop the costs
of annual operatIOns and mamtenance and other long tenn (20 year penod) costs for mvestment
cost recovery, addItIOnal new constructIOn, rehabIlItatIOn, major eqUIpment repaIrs and
replacements, trammg, addItIOnal technIcal assIstance and other speCIal Items These cost would
then be prorated over the 20 year penod as annual expenses

To facIlItate plannIng and budgetmg for ImgatIOn water charges, the DetaIled PlannIng
Expenses Budget fonnat and a Summary Major Lme-Item Budget fonnat (SectIOn 2 5 4) have
been developed Once the mitIaI detal1ed plannIng expense budget IS developed, the estImated
expendItures have to be balanced agaInst mcome Most of the mcome would be m the form of
water servIce charges However, all true I&D DIstnct mcome must be shown, e g, rental of
eqUIpment, and productIOn profits off ofDIstnct lands, etc All non I&D mcome and
expenditures( land preparatIOn and harvestmg etc) must be separated

Further balancmg between mcome and expendItures IS reqUIred related to at least two other
major factors (l) the true abIhty of the Water UserslFanners to pay any mcrease, and (2) the
present \\ater rate charge Nonnally, any mcrease of over 15% wIll not be accepted WIthout 70
to 85% ofthe WUs Iillowmg and agreemg to any hIgher amount

Rapid Appraisal ofWUA's Leaders Tramm2 Needs
At present there appears to be an ImmedIate need for at least the followmg
• Planrung and awareness oflaws and other legal reqUIrements
• Budgetmg, accountmg, and mOnItonng and evaluatIOn procedures and practIces
• Improved commUnIcatIOns and publIc relatIOns
One of the first InItIal TA activitles needed IS to develop a standard set ofRules and RegulatIOns
(R&..Rs) for the I&D DIStnCtS

GENERAL SUMMARY AND RECOMMENDATIONS

All known major Issues and constrams have been IdentIfied The present SItuatIOn/status has
been evaluated agamst the deSIred or reqUIred level for sustam abIlity The resultmg
recommendatIOns are based on findmgs, observatIOns and dISCUSSIOns, and take mto
conSIderatIOn the different aspects of economIC, SOCIal and polItIcal SItuatIOns effectmg each
Issue and/or constramt

WIth the basIC InItIal dIfferences m the POSItlOns of the Water Users and the GOES, It was
apparent that the NO-ACTION (status quo) scenano would have to be evaluated The
prelImmary evaluatIon of thIS scenano reflects a mInImum loss over a 15 to 20 year peflod to
both partIes GOES loss of $25.0 +1- mIllIon dollars and Water Users m the range of $90 to
$180+1- mIllIon dollars Most of thIS loss IS m land values and reduced productIOn due to the
farmers returnmg to ram-fed agnculture
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NegotiatIons on the transfer ot the I&.D Dlstncts must be contmued m order to resoh e all related
Is<;ues and constrams Detailed recommendatIOns are listed 10 SectIOn 3 of thIs report The
follov.. mg are specIfic recommended actIOns that should be taken \\ Ithm the ne"t 60 to 90 da\ s

Agree on a legal transfer agreement/document

I A letter of agreement 10 pnnclpal CO\ enng the folIo\'... 109 pomts must be de\ eloped and
SIgned

• all Items mutually agreeable at thIs tnne
• define the GOES s already agreed to mlmmum pomts as the startmg pomts for

further negotIatIOns
• agree on a tIme penad to conclude further negotIatIOns (September 15) and agree

to either appomt an acceptable arbItrator, or arbItrators \\ho s deCISIOns (b\ 01
November) would be bmdmg on both partIes and/or ask for legal rulings that
\vould be bmdmg on both partIes

3 Dunng thiS 60-90 dav penod develop detaIled cost estimates for each subsld\ actl\ 11\ as 10

cost shanng dunng transfer penod so that GOES can secure appro\ al and necessary fundmg 10

order to make payments to WUAs pnor to actual need ThiS would alia\\' WUAs to develop
detailed \\ater charge tanff structures durmg the transfer penod

4 Each 1&..0 Dlstnct should prepare the followmg Wlthm 30 days for reVle\\ and e\aluatlOn If
necessary

a) detaIl phySIcal mventones
b) detaIled equIpment lIst WIth follOWIng mformatlOn -

Mak.e - Model/Year - CondItIOn - Ongmal or Replacement Costs
c) draft plannmg 1&0 budget for July/August 1998 thru December 1999

( per forms m thiS report) and propose budgets for the next 4 / 5 vears
d) draft separate plannmg budgets for all other actIvitIes per c) above

5 Items #4-a) and b) should then be attached to the transfer agreement for each separate 1&0
Olstnct

6 Each I&D dlstnct should adopt a set of I&D Dlstnct Rules and RegulatIOns

7 A FederatIOn of Water Users ASSOCIatIOn should be legallv formed and should undertake an
mformatlOn and publIc relatIOns program related to present electncal energy tanff and other
act!\ Hies

8 Undertake the start of as manv of the other recommendatIOns as lIsted In SectIOn 3

ExSum - 6
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ZAPOTITAN - RESERVOIR SITE - JUNE 26, 1998



1 PRESENT ST t\TUS

At present a 'Transfer CommIttee' composed of both GOESIMAG and WUA's
personnel meet almost weekly m order to facIlItate the preparatIOn ofa legal agreement
to transfer the admlmstratIOn ofIrngatIOn Dlstncts (IDs) from GOESIMAG to the Water
Users ASSOCIatIOns (WUAs) Vanous pomts have been dIscussed and some documented
pomts agreed to m pnnclpal Other actIVItIes have been completed and/or are underway

A draft legal document has been prepared and needs to be finalIzed ThIS would allow
transfer of admmlstratlve responSIbIlIty to the WUAs for a fifty year conceSSlOn penod
The mltIaI four IDs to be transferred are AtIOCOyO Norte, AtIOCOyo Sur, Lempa
Acahuapa, and Zapotltan At least one of these dIstncts needs to be transferred by 31
July 1998 In general, the three older ImgatlOn dIstncts are to have theIr mam systems
(canals, drams and roadways, etc) rehabIlItated by the GOES to the extent that donor
aSSIstance fundmg IS avaIlable

The WUA's have been mformally operatmg the four IDs (wIth MAG concurrence and m
accordance WIth the General IrngatlOn and Dramage Law for formmg WUAs) for
approxImately three plus years They have collected an OperatIOns and Mamtenance
(O&M) charge (tanff) to cover only out-of-pocket operatmg costs However, these
charges are not suffiCIent to cover electncal pumpmg costs m at least two of the
ImgatIOn DIStrIctS WIth pumpmg statIons and/or wells

Under the old tanff system the Government ofEI Salvador (GOES), through the
Mmisteno de Agncultura y Ganadena (MAG) under the General Water Law, sets a water
tanfffor water servIce based on a prorated volume, but WIthout actual measurements on
a per hectare (ha ) per year baSIS for each lITIgatIOn dlstnct

Recently the GOES pnvatlzed the electncal energy servIce sector and the new electncal
rate for IrngatIOn has more than doubled A three level tanff structure was set for energy
per Kwh for the dally tIme penods oflow, peak, and regular demand

New legIslatIOn now bemg drafted would form FederatlOn of Water User AssoclatlOns
(WUA's) and would mclude the four major IDs, AtIOcOyO Norte, AtIOCOyO Sur, Lempa
Acahuapa, and ZapotItan The FederatIOn would asSISt farmers through the WUAs m the
purchase ofmputs (seeds, fertIlIzers, etc) and commercIalIzatIOn (marketmg and
finance, etc) actIVItIes

One ofthe mam results oftillS techmcal assistance activity (Output) Will be to support
the MInister and asSOCiatIOns m finallzmg the dlstnct transferrmg negatIOns, and to
strengthen other type ofrural enterpnses

1



2 <\CTIYITIES

2 1 FmancIaI and Economic E, aluatlOn of" IT <\ 's AdmmlstratlOn

General Background

A.t present the four I&D Dlstncts-\\lU A.s are assessmg and collectmg an out-of-pocket amount
as ~ater charges These \an from dIstnct to dlstnct The r&D DIstncts-WUAs are also
assessIng In some form or another addItIOnal costs abO\e the a\aIlable mone\ The present
financIal and economIC condItIOns are unsatIsfactory, as the r&D Dlstncts-WUAs have no legal
means to enforce the collectIOn of pa\ ments unt] I the admmIstratl\ e nght IS transferred

Each dIstnct r&D DIStnCt-WUA has a number of common problems and Issues that can be
addressed m general (e g an hIgh amount of deferred mamtenance) However each has some
problems and Issues that are common onh to one other dIStnCt (e g , Zapotitan and AtIOCOYO
Norte wIth hIgh energy bIlls and costs due to pumpIng statIOns) AddItIOnall¥ each WUA has
mdIvldual problems peculiar to theIr own dIStnct that need to be addressed, (e g , rehabIlitatIOn
and/or lack of rehabIlitatIOn)

ISSUES AND CONSTRAINTS

.. GOES - La\\< on Cost Recovery Tanff IndIcates the GOES should pay a mInImUm of40%
of Investment costs However the WUA s/farmers would prefer that the GOES pa)
100% of the ImgatIOn DIstncts mvestment costs

.. An offiCIal deCISIOn on condonatIOn of the Investment debts (or at least a set percentage)
and the outstandIng O&M debts and power bIlls (and/or a set percentage of energ) costs
over a set tIme penod) greatly effects any proposed tanff structures as well as effects the
evaluatIOn of the economIc ImpltcatIOns and Impacts on the sustam abIhty of the
producers Involved m the ImgatIOn dIstncts An analySIS IS to be made of the amount of
funds due to MAG as unpaId O&.M and the Investment cost recovery tanffs

.. The four WUA s are presently asseSSIng an out-of -pocket tanffrate varyIng from
140+ to 500+ Colones per ha /year ThIS does not mclude Investment costs and
electrIcal energy costs

Tfthe electncal energ\/pumpmg costs ,"ere to be added to the tanffrate It IS estImated
by some that It would Increase the present water tanffrate to between 600 to 3,500 or
more Colones per ha /vr The lower rate IS for total graVIty systems and the hIgher rate IS
for those svstems that have pumpIng statIOns and/or wells PrelImmary dISCUSSions
related to present bIllmg and tanff, have been started WIth the two energy dIstnbutIOn
supplters - CLESA for Zapotttan and DEL SUR for AtIOcOyo Norte

2
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• An estImatIOn of savmgs to the GOES/MAG denved from the WUAs records after the
admmIstratIOn take-over of the four 1& 0 DIstncts, IS under way However It IS
dIfficult to secure the records and the status of payments from GOES and WUA, as the
present admInIstratIOn and record keepmg by the WUAs IS not at an acceptable level or
pare Once the admmistratIOn data IS made aVaIlable, an economic companson of costs
covered by the WUAs tanff, versus the expenses saved to MAG, can be completed

2 lIThe IrngatlOn and Dramage DistrIcts Admmlstratlve Transfer Status

There IS no queStIon about the deSIrabIlIty and the need to transfer the admInIstratIOn of
the four 1&0 dIstncts from the GOES to the WUAs ThIS admInIstratIve transfer would
be advantageous m the followmg ways

• The GOES would benefit by bemg relIeved of the responsIble for the cost of the
admInIstratIOn ofthe four 1&0 dIStrICtS

• The WUs would benefit from lower admInIstratIve costs resultmg from the
admInIstrative cost dIfferentIal of GOES versus the pnvate sector salanes and benefits

• The WUs, who are the WUA members, would also benefit by havmg more dIrect contact
WIth the 1&D dIstncts' admmistratIOn

It IS a documented fact that where r&D DIstncts are operated by the WUs, the operatIOn
usually goes smoothly and the level of mamtenance IS hIgher However, m thIS case, the
sense of ownershIp IS not complete as only the admInIstratIOn nghts (50 year penod) are
bemg transferred ThIS legal SItuatIon allows for Issues to be raIsed related to who IS
responsIble for vanous hIgh cost Items such as hIgh electncal energy costs for pumpmg
statIOns and wells, major repaIrs and replacements, as well as the status of the vanous
I&D dIstnct systems at the tIme of the tum-over, etc

These outstandmg cost Issues have been under discussIOn, and m some cases debated, as
to who should pay for what

All ofthese cost Issues are over shadowed by the ablilty ofthe land owners to pay Tlus
IS especially true of/he smaller land owners (1-3 Ha) who are usually at only a bare
subSistence level

Leavmg the socIal/economIc and pohtIcalIssues aSIde and lookmg at the admInIstratIVe
cost Issue m SImple terms, the mam admInIstratIVe savmgs IS m the dIfference m
admInIstratIve personnel costs of GOES compared to that of the WUAs
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The follo\\mg chart for estlmatmg I&D Dlstncts-WU L\s personnel reqUlrements and
costs IS based upon the e\ aluatlOn of present staffing In addItIon to future <;taffing
reqUIrements Nev. clerks \\ 111 be needed to update accounts books for the ne\\ proposed
tanff structure as \\ell as record the nevI' \olumetnc flo\\ measurements <;\ <;tems \\ Ithm
the ImgatlOn s)stem and at each on-fann dell\ery pomt

There \\111 also be mcreased le\els ofO&M eqUIpment u<;age and mamtenance m
addltlOn to much needed cntlcal mamtenance The mcrease In personnel can be satl<;fied
as each actI\ 11\ IS started and/or put mto operatIOn b\ phased scheduhng 0\ er a penod of
] to 5 years

ESTfI\l <\TED I&D DISTRICT/\\'t t\ PER"ONNEL REQUIREMENTS * <\ \ D (OST~

I
I

PosItion! title

Manager
Treasure/Sec to Board
Office Secretaf)
Accountant
Clerk
Office Mamt
NIght Watchman
OperatIOns Foreman
Canal Operator
Asst Canal Operator
Mamtenance Foreman
EqUlpment Operators
(6 for every 5 umts)

EqUIpment Mechamc
( ] for every 5 UnIts)
Mamtenance Worker

Number!
1st 2000Ha

]

I
]

I
I
1
1
1
1
1
]

l\Jumber/each
.\dded -500 Ha

o
o
1
I
1
]

o
a
1
]

a

Est Monthlv
Satan Colones

4500
3500
3000
2500
2,000
] 500
1 000
2500
2 000
1,500
2500
2 000

2500

1 500

Note * ThIS draft IS based upon the e\.aluatlon of present staffing In additIOn to future staffing reqUIrements

ThIS chart would mdlcate admlmstratlve personnel costs of 500 000 to 700 000 Colone<;
per I&D dlstnct If adjusted at plus 50% for estimated GOES personnel costs, the amount
\>.,ould be bet~een 750000 to 1 050000 Colones By transfernng the ddmlOlstratlOn
of the four I&D dlstncts, the GOES would realize an average annual sa, lOgs of
900,000 x 4 (dlstncts), or 3,600,000 Colones

4
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The annual saVIngs to the Water Users would be the dIfference between GOES personnel
costs of3,600,000 Colones and WUAs personnel costs of 600,000 x 4 (dlstncts) or
2400,000 Colones Total cost estimated savmgs by Water Users for the four I&Ds
per year would be 1,200,000 Colones

To calculate the average admInIstratIOn cost savIngs per Ha, the totallmgated area of the
four I&D dlstncts of(3500 + 1200 + 1704 + 2511 =) 8,915 Ha IS dIvIded Into the
1,200,000 Colones savmgs and would average 134 60 Colones per Ha

Therefore, when the above numbers are taken over a 20 and 50 year penod, the total
amount would be

20 years
Savmgs by the GOES

50 years

- 3,600,000 x 20 = 72,000,000 Colones 3,600,000 x 50 = 180,000,000 Colones

Savm2s bv the Water Users

- 1,200,000 x 20 = 24,000,000 Colones

This IS a slgmficant amount of money.

1,200,00 x 50 = 60,000,000 Colones

These costs WIll be adjusted as more detaIled costs data becomes avaIlable However,
the savmg are Imtmlly defined by estImatIOns (based on general numbers and
mfonnatlOn supplIed as of tills date), so as to allow for theIr use In negotIatIOn
dIScussIons related to the admInIstratIve transfer of the four r&D Dlstncts

It IS known that the WUAs have been admimstratIvely operatIng vanous I&D DIstrIct for
some tIme Also, m the earlIer years ofGOES operatIOn, the DIstncts were used as a
source of employment and dunng these tImes the number of GOES personnel were qUIte
hIgh However, at thIs time we have no numbers and tIme penods aVaIlable so as to
make evaluatIOns

2 1 2 EvaluatIOn of Investment (CapItal) Costs Repayments

The followmg IS the mformatIOn presently avaIlable on Investment (capItal) costs for
each of the four ImgatlOn and DraInage DIStrIctS to be transferred by GOES to the
WUAs
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371 43 Colones per Ha
28,82857
29,200 00 Colones per Ha

Zapotltan ongmal constructIOn 196971 at 13 0 mllllon Colones (GOES funds)
partial rehabilitatIOn 1996/98 at $11 0 million (Oonor-Japan)

( mam canal 15 wells 3 pumpmg statIOns etc )
Imgated area = 3,500 Ha
ongmal cost =
rehablIitatIOn cost =

total cost =

I
I

<\tIOCOVO :'\orte anginal cost 1975-78179 IDB - $8 0 millIon &.. GOES - $7 9 million
(both Norte & Sur together)

Imgated area

total area =
cost =

total cost =

= 1,200 Ha - Norte
= 1.704 Ha - Sur

2,904 Ha
Norte- IDB = 23,961 94 Colones per Ha
+ GOES = 23,66736 (1,704 Ha - Sur)

47,62930 Colones per Ha

<\tIOCOVO Sur ongInal cost 1975-78/79 IDB - $8 0 millIon & GOES - $79 mIllIon
(both Norte &.. Sur together)

Imgated area

total area =
cost =

total cost =

= 1,200 Ha - Norte
= 1,704 Ha - Sur

2,904 Ha
Norte- IDB = 23,961 94 Colones per Ha
+ GOES = 23,667 36 (1,704 Ha - Sur)

47,629.30 Colones per Ha

Llmpa Acahuapa deSIgned 1985/86, major constructIOn started 1991/93 estimated at 70%
completed m July 1998
- lOB loan = $10 9 million + $6 1 millIon GOES = $17 0 mlIlion

Imgated area = 2,511 Ha
- IDB = 37,765 83 Colones per Ha
- GOES = 21,13583 (GOES) Colones per Ha

total cost = 58,900 83 Colones per Ha

Notes (1) ThIS mcludes an average cost of2 500 Colones per Ha for land levelIng

(2) The IDB loan IS for 40 years @ 1 percent for the first ten years and 2 percent
for the 30 year balance
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(3) The Lempa Acahuapa Decree calls for a repayment of the loan @ 12% mterest for 20
years WIth a grace penod of 5 years and the folloWIng SubsIdIes

Cate20rv
I - 3 Ha or less, CooperatIves &

AssocIatIOns of CooperatIves
II - 3 to 10 Ha
III -10t020Ha
IV - 20 to 30 Ha
V - 30 to 50 Ha
VI > 50 Ha

Subsldy- %
100

80
60
40
20
o

Payment- %
o

20
40
60
80

100

LandholdlD2 (1997)
Ha

to 3
3 1 to 25

> 25
total no

No of Owners
1026
441
724

2,196

The general law states that the GOES pays a mInImum of40 % of mvestment costs
However, the WUAs would lIk.e the GOES to pay 100 % ofmvestment costs

The Lempa Acahuapa I&D Decree sets an acceptable precedent to contmue wIth
further diSCUSSion to resolve thIs Issue

AtlOcoyo Norte and AtlOcoyo Sur systems should be put on an equal pare wIth Zapotltan
related to rehabIlItatIOn of work.s and the GOES IS makmg an effort to secure donor
fundmg for these two rehabIlItatIOn needs

22 Physical Assets ofWUAs

The ongmal decrees formmg the I&D dlstncts define the physIcal assets, ImgatlOn system,
dramage system, and roadways by nomenclature A, B, C, & 1,2,3, etc, and by lengths (Kms),
Widths (mts), and area (Ha), m additIOn to bUlldmgs, pumps, and wells, etc related to the
ongInal deSign layout Over the years the systems have been changed Therefore, an accurate
system mventory for each separate I&D Dlstnct needs to be made and venfied by GOES and
WUAs

AddItIOnally, the ongmal WIdths of the systems and roadways have been encroached upon by
landowners, e g (l) The fence-hnes have been moved on to the canal banks and trees now grow
on the banks and nght-a-ways (2) Landowner fence-lmes have decreased the actual parallel
roadways WIdths from 7 0 (mts) to 40 (mts) or less
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The gro\\1h \\Ithm the canal banks and nght-ot-\\a\s especlal1~ the nO\\ large trees cause an
mcrease In e\apotransplratlOn of\\ater and hIgher than normal \\ater loss from the s\ stems

In the ongmal decrees the dramage s\ stems defined \\ ere natural depreSSIons and or 10\\ er
\ alleys through \'~hlch the \\ater dramed eventualh tlO\\lng mto mers These more-or-Iess
natural dramage S\ stems \\ere ne\ er mamtamed and as a result the\ ha\ e also been encroached
upon

The admmlstratlOn of the ongmal 1&..0 Dlstnct decrees as to lengths \\ Idths and area" should
be transferred but the WUAs should be requIred to operate and mamtam onl} the present actual
useable lenbrths \\ Idths and areas If desned an 0\ er-tlme program to recm er the full nght-of
\\avs can be developed

22 1 Bulldmgs. Structures and Stahonar): EqUIpment

These assets should be transferred In a SImIlar format to that of the phySIcal assets It
should be noted however that the dIfference bet\\leen the ongmal decrees and the present
Inventorv lIsts should be an md1\ Idual dlstnct amendment

2 2 2 Mobile EqUIpment

An accurate up-to-date mventorv should be made and should mclude the make, model
vear (age) and present condItIOn These mventones can then be compared to needs and
costs for further dISCUSSions At the mInImum all non-usable eqUIpment should be
returned to the GOES for dIsposal and/or salvage A transfer memorandum can be
developed based on transfer methodology needs and an understandmg of cost
responsIbIlIty, etc

To faclhtate thIS transfer a present mventorv lIst needs to be developed to Include the
followmg

ModelNear Present CondItIon
OperatIOnal Needs Repairs Non-usable

(Non-usable eqUIpment
should be returned to GOES)

As the transfer agreement Wlll only transfer the admInIstratIve responsIbIlItIes from
GOESIMAG to the WUAs and the assets \\1111 stilI legalh remam \\11th the GOES there
will always have to be a GOES assets mOnItonng presence

8
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J\ Evaluatm2 and Costm2 of Mobile Heav" EqUipment

Procedures
The basIc procedures for evaluating mobIle heavy eqUipment related to the cost of
purchasing, operating & maintaining, are as follows

• Each pIece of eqUipment should have a projected lIfe use ofa minImUm of five years or
more

• When calculating deprecIatIOn and replacement costs, the mInImUm number ofworkda\s
used per year should be between 150 to 200 days ThIs figure IS based upon an average
of260 workIng days per year 200 workdays per year would be approxImately 1,500
machIne hours per year

When the eqUIpment IS used to thIs extent, the employment of an eqUIpment operator
and/or an operator With other part-tIme dutIes IS necessary For each eqUIpment
operatIng group of three to five umts, an addItIOnal operator IS reqUIred ThIS WIll allow
all eqUipment WIthIn the umt to be used when not all operators are avaIlable Most
expenenced heavy eqUipment operators can operate more than one model or type ofumt
(e g , motor graders, dozers, tractors, backhoes, loaders, etc) as each pIece of eqUIpment
reqUIres SImIlar operating skIlls

Cost Example
A CaterpIllar model 70 motor grader With an estImated ongInal cost of 1,500,000 Colones and a
estimated lIfe of between 12 to 15 years (based on 1500 hours per year of machme usage) has
the follOWing machme hour overhaul reqUIrements

Machme Hours
first 5,000 machIne hours or

3 to 4 years

first 10,000 machIne hours or
6 to 8 years

each addItIOnal 3,000 machIne
hours above the first 10,000 or

every two years

20,000 to 25,000 machme hours
or between 12 to 15 years

Mamtenance
mInor overhaul

major overhaul

mmor overhaul

rehabIlItatIon

salvage

replacement

9

Cost
est at 20% ofongInal cost or

300,000 Colones

est at 40% of ongInal cost or
600,000 Colones

est at 20% ofongInal cost or
300,000 Colones

est at a mmlmum of 60% of
ongInal cost

est at a maXImum of 30% of
ongInal cost

est at double the ongInal cost
plus 7% InflatIOn rate



!\nnual 08..M costs a\erage 15°0 of the cost of the ongInal machIne O\er a mInllTIUm
of 5 \ ears and up to 15 \ears the O&..M cost v\'ould be 225 000 Colones per 'rear v.tthout
InflatIOn To this annual 08..M cost a one \ ear prorated portIon of the a\ erage cost IS
added In order to aTTI\ e at an annual O&.M budget

For example
a) 3 mInor o\erhauls at 300 000 Colones per equals 900 000 Colone<;

b) 1 major 0\ erhaul at 600 000 Colones

and addmg eIther of the follOWIng

c) rehablhtatlOn for 900 000 Colones equals a 20 vear total cost of 2400,000 Colones
Proratmg the total of a), plus b) plus c), or 2400000 Colones over 20 years gIves a total
annual amount of 120000 Colones to be added to the annual 08..M cost of225 000 for a
total yearly O&.M budget of 345000 Colones

or

d) replacement for double the ongInal cost of 3 000 000 less 3000 of ongmal for sah age
for a total replacement cost of 2,500 000 Colones
ProratIng the total of a), plus b) plus d) or 4,050000 Colones over 20 years gIves an
annual amount of202,500 Colones to be added to the annual O&M cost of225,000 for a
total vearl) O&M budget of427500 Colones

These e\ aluatlOn and cost procedures usually gIve an average amount of 150% to 170%
of the annual O&M cost of225 000 Colones (\"Ithout InflatlOn) for a range of338 000 to
383,000 Colones

If the deVtatlOn from the 1 500 machIne hours of estImated annual machme usage IS
withm + or - 15°~ the cost could then be prorated However If the estImated annual
machIne usage IS above or below 15%, then the estImated useful lIfe and cost factors
would have to be recalculated Much of the recalculatIng process \",ould then depend 10
part upon an evaluatlOn of the effects of actual preventatIve ma10tenance levels,
corrOSIOn etc

For e,ample, If the motor grader was used only m the range of 700 to 1,000 machIne
hours per year then a recalculatIOn of the annual O&M costs would reflect a figure too
10\", to Justih purchaSIng, operat1Og and mamtaInIng the umt

10
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B ApplIcation of the "'-bove Procedures to the Issues of Transfer of EqUIpment and
the Related Costs

The applIcatIon of the evaluatIOn and cost procedures m evaluatmg IrngatIOn & Dramage
DIStnCt mobIle eqUIpment needs, as well as the O&M and replacement costs, gIves
unacceptable hIgh costs related to the WUAs abIlIty to mamtam and replace mobIle
heavy eqUIpment

In order to properly evaluate the eqUIpment, under the present condItIOns, the followmg
actIOns need to be taken

• Prepare eqUIpment mventory lIsts per fonnat already developed
• Secure ongInal eqUIpment costs and/or present replacement costs
• Add the mformatIOn concernmg 'average number of workdays used per year to the

eqUIpment lIst
• Compare and evaluate the need for the constructIOn eqUIpment presently avaIlable for

transfer to O&M uses, to that of the actual equtpment needed Usually, there IS lIttle
need for tract-type tractor eqUIpment for 1&0 mamtenance However, consIderatIOn
should be gIven to other uses for thIS type of equtpment such as land levelmg, etc

Estimated I&D DIstrict -O&M EqUIpment Needs
PIck-up (4-w/d -I-SIngle cab & 2 double cab)
Motor cycles (2-canal Opts & 1/2 mamt )
Motor grader (caterpIllar # 110)
Loaderl Backhoe (extended) -1/2 yd
Dump Trucks (5-ton)
Truck (1-112 to 2 ton)
Portable concrete mIxers (~ yd)
Portable Welder -wi cuttmg torch

2,OOOlHa
3
3
1
1
2
1
1
1

3,5001Ha
3
4
1
2
3
1
2
I

These hIgh costs should be subSIded by GOES dunng the 1st penod of the 5 year
tranSItIOnal penod at percentages - SImIlar to electncal costs

Mmor and major repaIrs, replacements and rehabIlItatIOns, as well as the responsIbIlIty
for payment should be defined These defimtions need to be accepted by GOES and
WUAs AddItIOnally, related to the transfer agreement, there IS the need to define what
IS consIdered major and mInor repaIrS related to CIvIl works, mechamcal and electncal

The followmg draft for dIScussIon and acceptance IS the proposed methodologIes for
definmg the tenns 'mInor' and 'major' as they would apply to the vanous assets
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> 15% of the budgeted lIne-Item cost
> 10°'0 of the budgeted total over-all contingence
and are not due to negligence
For pumps and wells, and mechamcal equIpment andior mobile
eqUIpment a basIc cash value number could be used (e g > 200 000
Colones)

'I\n~OR' - Minor IS defined as all annual O&.M ( the costs ot O&.M tor all faCl1Jtles
based on their estImated useful hfe
For e\.ample

a) CI\,JI \\ork.s = 20 vrs
b)mechamcalv.ork.s=5 10 l5yrs
c) electncal = 3, 5, 7 (and related number of electncal starts) and
d) mobile eqUIpment = 2 3, 5 us

All these are equated back to an overall annual cost number plus costs for critical
maintenance These arc defined as thc mamtu1£1l1e-c that 1\ lcqul!ed {o Acep the lCiD
dl\tnct at a normal operatlOnalloelfrom vear to vear (For present estimatIOn
calculatIOns vve are uSing one percent of total 1m estment;capltal costs)

'MAJOR' - Major IS defined as those repmrs and replacements costs above the defined
MfNOR costs (annual O&.M plus cntlcal costs) above and that meet the addItIOnal

cntena of
a)
b)
c)
d)

23 RapId Appraisal of '''ater DIstrIcts DistributIon and Metermg Systems

In order to assIst m the IdentIficatIOn of the above actIvitIes, mformatlOn/data sheets were
developed for each project and data v..as collected from each of the four lITIgatIOn dlstncts The
mformatlOn and data secured from thIS survey form are gIVen In thIS report, sectIOns 4, 5, 6, and
7

The follOWing lssues and/or constraints related to the transfer ofthe four I&.D dlstncts In the
prelIminary evaluatIOn have been Identified

23 1 'Water RIghts

In order to assure the capabJlltv to supplv the deSigned flows the administratIve use of
the dIVerSIOnary water nghts also needs to be transferred However, the GOES needs to
tak.e e\ erv effort to protect the volume and qualIty of v..ater for the benefit of all
concerned ThiS IS an Important aspect now and In the future, as there \\11I be an ever
mcreasmg demand for thIS natural resource Flows have already dllTIlmshed due to
deforestatIOn and Increased water dIVISIOns, and noticeable debrradatlOn In water quality
has occurred
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2 3 2 Water Measurements

The rapId appraIsal of each dlstnct's abIlIty to eqUItably dlstnbute water mdlcates that
EI Salvador's laws and legal responsIbilIties clearly Imply, from the volumetnc dIvIsion
pomt (water nght) that mitIal measurement IS mandated by the I&D desIgned water
service (hters per second per hectare) Further measurement should be carned out WIthm
the dIstnbutIOn system and to each mdividual on-farm outlet so as to assure eqUItable
water dIstnbutIOn

The ongmal r&D deSIgns were based upon an acceptable croppmg pattern (water
demand), estimated system losses and/or effiCIency (%) and an on-farm lITIgatIOn
effiCiency (%) Therefore, system diversIOn/measurement structures and on-farm
outlet/measurement structures were constructed

However, over tIme, due to vanous factors, the use for the most part of measurements
WIthm the dIstnbutIOn system and at the on-farm outlets has been abandoned Most of
the lITIgatIOn systems are now bemg operated on an VIsual estImatIOn of flows based on
expenence and needs, etc

Therefore, the ImmedIate need to re-mstate volumetnc measurements at all lITIgatIOn
levels IS mandated Tanff structures that are based on volumetnc measurement are more
fleXible and eaSIer to manage

At present the lack of water measurement deVIces and structures WIthm the lITIgatIOn and
dramage systems has led to operatIOnal practIces that generally delIver tWIce as much
water IS actually needed

Tlus IS due to vanous factors to mclude
a) the loss of the ongmal design cntena related to water measurements,
b) lack of system flow management procedures,
c) high system losses,
d) low on-farm lITIgatIOn effiCIencIes, and
e) mterruptIOn of system usages, etc

As a result, the water user has a lImIted understandmg of the value of lITIgatIOn water

The common practIce of usmg VIsual estImatIOn ofwater flows usually proVIde 50 to 100
percent more water to the farmer than ongmally deSIgned

For example

• In AtIOCOyO Norte dIstnct, the farmers are only second croppmg nce on liz of the lITIgated
area
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,. In AtlOcovo Sur dunng penods of hIgh n\er flo\\s the s\stem IS bemg operated abo\e
the canal s ongInal desIgned water surface level This IS done bv usmg the cross
sectIOnal area of the freeboard (area abm e the deSIgned \\ater surface level and the top
of the lInmg) and m some canal sectIOns mer the top of the Immg In other canal areas
the top of the limng has been raIsed by addmg a copmg (an additIOnal top layer) to the
canallmmgs to help prevent \\ater from o\er-topmg

,. In ZapotItan parts of the S\ stern sho\\ the same operatIOnal SituatIOns as m AtlOcoyO Sur
wIth certam mmor modIficatIOns
As onl\ parts of Lempa Acahuapa are novy reCei\ mg v,ater sen Ice there IS a surplus of
\\ater for dehvery to the areas presently bemg Imgated

ImgatlOn plots receIV mg exceSSl\ e amounts of \\ ater IS nov, a common and accepted
practIce Therefore, there IS little mterest or concern over the need and advantage of
volumetnc water measurements ThiS lack of mterest and understandmg of the value of
ImgatlOn water and the \alue of water measurements predicate the development of the
re-mstatement of water measurement at alllmgatlOn levels

233 The Value ofIrngahon Water

Establishment of a Value for IrngatIOn "'ater

1 There are 10 000 sq m In one hectare and If, dunng the ImgatlOn season (Nov ]5 to
March 30 - 1651170 days), there were 10 lITIgatIOn sessIOns of ]0 cm each equalmg ] 0
meter, the volume of water passmg through the on-farm delivery pomt would be 10 000
m3

a) - @ 350 Colones per Ha charge the value of water per m3 = 0035 Colones
b) - @ 500 Colones per Ha charge, the value of water per m3 = 0 50 Colones
c) - @ 2,100 Clones per Ha charge, the value ofwater per m3 = 0 21 Colones
fa) b) and c) are denved bv dlvldmg costs by 10 000 m3 J

2 The 2 ]00 charge IS an estimated average charge for additIOnal electnc energ\ cost
for the first three years ThIS IS assummg that GOES pays 80%

- 1,t year, 60% - 2nd year
40% - 3rd year, 20% - 4th vear and 0°/0 - 5th year, and after the 3rd year the Electncal
DlstnbutlOn Compames reVise their tanff structure (allowed by the contract) to subSides
agncultural pumpmg, plus an mcrease m on-farm ImgatlOn effiClenCy should be
developed by that time

3 The excessIVe ImgatlOn water eIther runs off at the end of the field (tat! water) and/or
IS lost due to mefficlent lITIgatIOn (deep water percolatIOn though the soIl below the
needed depth) The cost of thIS \\ater IS estimated at eIther 0 035 (gravity) or 0 21
(pumped) Colones per m3
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4 Measurement IS a means of momtonng and controllIng water losses and therefore, IS
needed on all ImgatIOn systems However, due to the cost factor, the first pnonty must
be gIVen to the areas '<','Ith hIgh pumpmg (energy) costs

5 Usually there IS a value put on water at the pomt of dIversIOn (water nght value) or
there IS a cost so as to protect the water dIversIOn volume and qualIty However, the cost
value of(2) could be equal to the GOES costs for I&D dlstnct systems momtonng,
presently estImated to be 100 to 200 Colones per Ha

The present and ever mcreasmg value of water used for ImgatIOn, mandates system wIde
and on-fann volumetnc measurement polIcIes The mltlal costs ofmtroducmg
measurement structures - constructIOn, operatIOns and mamtenance, m addItIon to record
keepmg, can be dIstnbuted over a five year transItIon penod

Overall, the hIgh cost dIfferentIal between present charges and sustamable levels of the
I&D dlstncts mdIcates that a cost phasmg over a Imtlal five year penod IS more realIstIC
The standard percentages per year are usually set at 15%, 25%, 25%, and 25%, WIth an
allowance of 10% for slIppages over tIme to be plCked up m the last year

2 4 HIgh Electnc Energy Costs

Recently the EI Salvador electncal energy sector was pnvatIzed ThIS resulted m the fonnatlon
of five electncal dlstnbutlon servIce compames WIth set servIce areas CLESA IS the electncal
servIce company for servIce to Zapotitan I&D, and DEL SUR IS the servIce company for
AtIOcoyo Norte I&D The electncal dIstnbutIOn compames buy power from vanous supplIers
and then dIstnbuteltransmIt the energy to theIr areas electncal consumers/users The dIstnbutIOn
compames add theIr transmIssIOn and admmistratIve costs plus a 10% profit to the Imtlal supply
cost

The present electncal tanff structure IS based on a SImple three demand levels
a) Low = 10 kw or lower,
b) Medzum = more than 10 kw & less than 50 kw,
c) Large = more than 50 kw WIth charges for commerCIalIzatIOn, energy and
dIstnbutIOn

WIthm these demand levels are three separate energy rates accordmg to usage WIthm a set daIly
tIme (hours) penods

a) HIgh hours = 1800 to 2259,
b) Low hours = 23 00 to 04 59, and
c) Remammg hours = 0500 to 1759
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The charge for medmm demand IS
a) q 68 Colones per month for commerClahzatIOn and 64 63 Colones per kv., month for
dlstnbutIOn Volth hourh energ} rates per kwh of 0 847 Colones for HIgh
b) 0 1q6 Colones per kwh for Low and
c) 0658 Colones per kv.h for Remammg Hours

All electncal dlstnbutlOn compames are to operate under the same tanff structure and
procedures ThIS tanff structure \\as based on a stud, done for CEL pnor to pm atlzatlon
However before the negotlatIOns were finahzed, an addItIOnal reqUIrement was added to the
dlstnbutlOn contracts It reqUIred an off-settmg credIt for tlme penods of non-supply of
electncal service - (3 hours credIt for 1 hour of outage)

Most of the newer larger electncal meters have the capablhty to record the total usage WIthm the
tIme penods but not the length of tlme nor dunng whIch usage time penod the outages occur
Therefore the dlstnbutIOn compames are estimatmg thiS amount, If any for consumer/user
credIt

Contmued dIscussIOns Vo1th electnc compames are necessary and developmg a memorandum
based on an mitlal transfer time penod (5 years 1) With proratIOn of energy costs should be
considered ThIS Voould allow tlme to develop a long term solutIOn

25 IrrIgatIOn Water TarIff Structures

2.5 1 BaSIC IrrIgatIOn Water Tartff Structures

RATE-BASES

Flat Rate/Ha
(based on desIgn)

ROTATION PERIOD

- set rotatIOn penods

FLOW PERIOD

- floVv penod related to area

Pre\ent practlGe at Zapotltan 4tlOCOVO Norte and 4tlOcoyo ~ur

(HOM ever 4tlOCOVO Norte hm a modlficatIOn related /0 2/1d croppmg ofnee)

2 Crop ModIfied - rotatlOn penods set per crop
Flat Rate (based on crop
wlthm deSIgned lImIts)

- flow penod related to crop
and area

Prer;;ent practIce al Lempa 4cahuapa 14 Ith 56 measurmg r;;tructuns to the Unrt level ( 53 Unlt\
wlthm the 25J1 Ha) however the r;;vr;;tem M-ar;; deSIgnedfor gravII} r;;crvlce bar;;e on J8 houn
per day \n: days per week
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3 BasIc Set Volumetric - set rotatIOn penods - flo\\ penod related to area
Rate (based on desIgn)

TIm 11 as the basIc ollgmal desIgn concept (or all JOUl illlgatiOn dNncts however the
measurement concept on the three older dl<;tnets has been los! over tmle etc

4 GravIty Modified BasIc - set rotatIOn penods - flo\\- perIods related to area
Set Volumetric rate

(WIthm desIgned lImIts, dunng penods of hIgh nver flows and low water servIce
demands, flow rate IS Increased by mcreased head and/or area of openmg )
- No mcrease m water costs

Presentlv bemg done to some extent by usmg visualflow e<;timatiOn procedure<; m the three
older dl<;tncts which provides more water to the farmers than ongmal deSign

5 Pumped Modified BaSIC - set rotatIOn penods - flow penods related to crop
Set VolumetriC Rate and area

(WIthm deSIgned lImIts and IfrotatIOnal schedulmg penmts, lITIgatIOn can contmue mto
mght and/or dunng peak energy penods, but penalty charges for exceSSIve water above
set penod volume at approAlmately double the regular pumped rate)

Due to the lugh cost ofeleCtrlcal energyfor pumpmg wme form ofadditiOnal energy chGl ge<; lS

mandatedfor llnmedwte implementatIOn

There are varIOUS other combmatIOns and/or modIficatIOns to the above tanff structures
that can be used However, as m all cases the charges have to be m dIrect proportIOn to
costs of water servIces or have to be used as a penalty to promote effiCIent use of
ImgatIOn water

252 VolumetriC Rates

Lempa Acahuapa's present procedure for schedulmg Water ServIce based m part on crop
water reqUIrements/needs per Mz
Maize, Cana, & Pasture @ 1,000 m3 once per week per Mz
RIce @ 1,000 m3 twIce per week per Mz
Vegetables @ 500 m3 tWIce per week per Mz

Note 1 000 m3 spread over 7 000 sq m would be equal to a depth of1-4 3 em
appl0r:llnately 15 cm equals 6 mches which IS a common IrngatiOn applicatIOn rate

Based on the above procedure

RIce With a 120 day growmg season, and two applIcatIOns per week for an average of 34
ImgatIOn applIcatIOns per grOWing season (1,000 m3 x 34) = 34,000 m3/Mz, WIth 7,000
sq m /Mz, equates to a season total applIcatIOn rate ofapproxImately 4 9 meters of
water
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\1alze/corn and, egetables \\ Ith a 90 da\ grO\\ mg season and \\ eekh applIcatIOn rates
of (I 000 m3 x 1:2) = 12 000 m3/Mz \\ Ith 7 000 sq m''Mz equates to a season total
applIcatIOn rate ofapproxlmateh 1 7 meters of ",ater Three seasons per \ear \\ould
equal about 5 1 meters of water

If all land O\\11ers \\ ater users are to recel\ e equal \ 01 urnes of \\ ater area \ ear then a
\\ ater user farmer could decIde If he IS better off \\ lth one season of nce or perhaps three
seasons of corn \ egetables per vear as each \\ould take the same approxImate \ olume of
V\-ater for the same baSIC flat rate charge for equal volumetnc ",ater sef\ Ice

Therefore If35,000 cu m were the <;et volume per Mz and It cost 002 Colone<; per m3
to dlstnbute grav ltv water then the grav Ity water tanff rate per Mz would equal 700
Colones IMz or (700 X I 43) = 1,001 00 Colones per Ha Ifgra\lt\ costs were 004 ,m3
then It would cost 2,002 00 Colones per Ha

If electncal pumpmg costs raIsed the \\ater dlstnbutlon costs to 0 20 Colones per m3 It
would cost 10,010 Colones per Ha In the first vear tfthe GOES were to contnbute 8000
of electncal energy cost (10 000 mmus I 000 = 9 000 @ 800

0 = 7 200 Colones the
payment rate would then be 10,000 mmus 7,200 = 2,800 00 Colones per Ha

If electncal pumpmg costs raIsed the water dlstnbutIon costs to 0 50 Colones per m3 It
would cost would be 25,025 Colones per Ha

An evaluatIOn of the abOve cost factors for electncal energy on pumpmg sef\lce dIctates
that conslderatlOns must be gIven to 10w1Og the base volumetnc amount of 35,000 m3 to
25.000 m3 per Mz @ 0 201m3 = 5,000 Colones IMz or 5000 x 1 43 = 7,150 Colones
lHa Then bv applV10g a first year GOES - 80% electncal energy contnbutlOn ( 7 150 -
1 000 = 6 150 @ 80~0 = 4920 Colones, the payment rate would be 7 150 - 4, 920 =
2.23000 Colones per Ha The difference between 35,000 m3 and 25,000 m3 IS 2,800 
:2 230 = 570 Colones per Ha

However lfthe set volumetnc rate per area (Mz or Ha) m an ungatlOn dlstnct
(ZapotItan) IS reduced 10 the pumpmg areas then m order to be eqUItable shouldn t there
also be a reductIOn 10 the graVIty area') There are pros and cons related to thiS
"equItable ISSUe' "'Ithm the same dlstnct

2 5 3 Development Procedures for IrngatlOn Tanff Structures

Plannmg and Budgetmg

Normal development procedure for lITIgatIOn tanff structures ""ould be to develop the
costs of annual O&M and other long term (20 year penod) costs for Investment cost
recovery addItIOnal new constructIOn, rehabllttatlOn, major eqUIpment repairs and
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replacements trammg, addItIOnal techmcal assIstance and other specmlltems These cost
would then be prorated over the 20 year penod as annual expenses

To faCIlItate plannmg and budgetmg for lITIgatIOn water charges, the attached DetaIled
Planmng Expenses Budget fonnat and a Summary Major Lme-Item Budget fonnat have
been developed

In all costs evaluatIOns, benefits and proJectIOns, the effect ofannual mflatIOn has not
conSIdered It IS believed InflatIOn IS more accurately handled by annual adjustments
dunng the annual budget plannmg ThIS methodology IS used m all cases except the
replacement ofJarge, costly Items (mobIle eqUIpment) at the end ofnonnal useful life

Therefore, dunng the annual plannIng and budgetIng penod, annual adjustments for
InflatIOn must be Included In settIng annual tanff rates

Once the ImtIaI detaIled plannmg expense budget IS developed, the estImated
expendItures have to be balanced agamst Income Most of the mcome would be In the
fonn of water servIce charges However, all I&D dlstnct mcome must be shown, e g ,
rental ofeqUIpment, land preparatIOn charges ffees, and productIOn profits off of dIStnct
lands, etc

As IndIcated In the sectIOn on mobIle eqUIpment costIng, Ifthe dIstncts use of each umt
IS below the mInImum usage level of 150 to 200 workmg days per year, then Income
could be denved from rentIng thIS eqUIpment eIther at an hourly rate or for agncultural
uses at an area-rate charge These servIce practIces are already beIng used to some
extent However, these practIces should be balanced agaInst dIstnct needs and then
poliCIes can be developed, controlled and momtored so as to prevent abuse

Nonnally, the first draft of expenses exceeds the present mcome Therefore, as the water
charges are the major source of Income, the water rates have to be adjusted

At the I&D DIstncts 23 July Transfer Workshop, a good way to lower cash water rates
was dIscussed ThIS \\as to have a hIgh Input of contnbuted manual labor by the WUs
for mamtenance of the system The rate value dIfference between proVIdIng 1 day of
contrIbuted labor versus 15 days of water at 35 Colones per day IS, 35 Colones x 14 days
per WU x 200 WU, equals 98,000 Colones

Further balanCIng between Income and expendItures IS reqUIred related to at least two
other major factors, (l) the true abIlity of the WUsffarmers to pay any Increase, and (2)
the present water rate charge Normally, any Increase ofover 15% WIll not be accepted
WIthout 70 to 85% ofthe WUs knOWIng and agreemg to any hIgher amount
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Therefore certain needed and or desIred actl\ Itles must be accomphshed 0\ er a set
penod of tIme under a planned program For e~ample WUAs staff Increases to the
needed le\ els can be accomphshed 0\ er the transfer penod as GOES personnel are
remm ed under an agreed set schedule Ho~e\ er staffing numbers and trammg needs
must also have a planned coordmated program

t\nother method of mltlalh balancing the farmers ablhty to pa\ IS to ha\ e tanff structures
that SUbsIdIzes the small farmer 10 relatlOn to SIze of land hold1Og

E~amples of three dIfferent general t\pes oflmgatlOn tanffstructures are reflected
below usmg an 1&..0 dIStnCt wIth total Imgatable area of 2 500 Ha and an average
lrngated area of 1 800 Ha

Tanff Structure # 1

Assessment on the total lmgatable area of 2 500 Ha @ 100 OOlHa
(All lands that qualIfy to request v~ater Sef\lce)

BaSIC Allocation Block of4 0 meters = 40 000 m3 @ 750 OOlHa
1 800 Ha ~ 750 00

Total Income
or
Alternativelv 1 800 Ha @ 889 00 +/
(Onlv lands lmgated)

Tanff Structure # 2

Assessment on the total lmgatable area of 2,500 Ha @ 100 OOfHa
(All lands that quahfy to request water Sef\lce)

Colones

250,000

I 350000

1,600,000

1 600,000

Colones

250,000

Rates related to size of landholdmgs
Ha No of Land Owners
1 - 3 800
3 - 9 300
10-24 200
25-50 150

> 50 50

Total Income
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Tariff Structure # 3

Assessment on the total Imgatable area of2,500 Ha @ 100 OO/Ha
(All lands that quahfy to request water servIce)

AllocatIOn 1st Block. of 2 0 meters = 20,000 m3 @ 500 OO/Ha
1,800 Ha x 50000

AllocatIon 2nd Block. of 1 0 meters = 10,000 m3 @ 300 OOlHa
1,000 Ha x 300 00

AllocatIon 3 rd Block of 1 0 meters = 10,000 m3 @ 300 OOlHa
500 Ha x 400 00

Total Income
or

AlternatIve Block of 5 0 meters = 50,000 m3 @ 1,000 lHa
1,800 Ha x 1,000
(Only lands lITIgated)

Colones

250,000

900,000

300,000

200,000

1,650,000

1,800,000

The most eqUItable tanff system IS Tanff# 3, espeCIally In an I&D dIStnCt WIth hIgh
electncal energy pumpIng costs that must be added to the expendIture sIde ofa balanced
water tanff charge structure

Attached IS a 2 page notIce of 1998 Water Rates and AllocatIOn for the Central
CalIfornIa ImgatIOn DIStnCt, Los Banos, CalIfornIa as a reference It reflects condItIons
startIng to occur In El Salvador,
(1) competItIOn for water (water nghts),
(2) the need for WUs to beneficially use water and to conserve, not waste water, and
(3) the rate structure provIdes economIC InCentIves to the water user for USIng water
beneficIally

Note An acre foot (af) Is a volume ofwater onefoot(12" or 30 cm) lugh over one
square acre at S10 OOlaf = SO 01/m3 or 009 Colones/m3, @$40 00 = 036 Colone<; m3
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254 Proposed ~e'" ,\ II <\ 's Tanff Structure

***************************************************
<\"Nti <\L BUDGET - LI~E ITEMS

1998/99 (\ ear)

I
I

Income EstImated Amount

Water Chames
Total Imgatable Area
Area Imgated

EqUIpment Rental
ServIces provIded
Land Profit/mcome
Other Income

Total Income

ExpendItures
Items

1 0 AdrmmstratIOn
20 Annual 0 &M
2 1 Operations
2 2 Mamtenance

22 1 ImgatIOn system
2 2 2 Dramage system
2 2 3 Roadway system
2 2 4 MobIle EqUIpment

@
@

Cash Cost

Cash Cost

Contnbuted
Labor

Contnbuted
Labor

30 New ConstructIOn
3 1 Measunng Structures

3 1 1 dlstnbutIOn system
3 1 2 on-farm

40 Investment Recovery &/or Replacements
4 1 CIvIl Works
42 Mechamcal/ Electncal Works
4 3 MobIle EqUIpment
50 TranSItIOnal Costs (5 year penod)
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5 I TraInIng WUA -staff and Board ofDlrectors _
5 2 AdditIOnal Technical ASSIstance
Sub-total (I - 5)
ContIngencIes (15% of sub-total)
Total ExpendItures

Total Numbers oflmgatable Ha

Average Cost per HA

PROPOSED NEW WUA's DETAILED TARIFF STRUCTURE EXPENDITURES

1 0 AdmlDlstratlOn
1 0 1 - personnel
1 0 2 - matenal & supplIes
I 0 3 - utilItIes

1 0 3 1 - electrIc
1032-gas
1 033 - telephone/fax
1034 - radIO
1 035 - other

I 0 4 - office eqUIpment
1 0 4 1 - typewrIter
1 0 4 2 - copy machme
1 0 4 3 - computer/pnnter

1 0 5 - transportatIOn
1 0 6 - mIscellaneous

2 0 Annual 0 &M
2 1 OperatIOns

2 1 1 - personnel
2 1 2 - matenal & supplIes
2 1 3 - electncal costs/pumpIng
2 1 4 - eqUIpment

2 1 4 1 - consumables
2 1 4 2 - mamtenance
2 1 4 3 - replacement

2 1 5 - transportatIOn
2 I 6 - mIscellaneous
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Items Cash Cost Contributed
Labor

2.2 Irngatlon Mamtenance
221 - personnel
222 - matenal &. supplIes
') ') .., - electncal costs--,)

224 - eqUIpment
2 2 4 1 - consumables
2 2 4 2 - mamtenance
2243 - replacement

225 - transportatIOn
226 - mIscellaneous

23 Dramage Mamtenance
231 - personnel
2""') - matenal &. suppIJes,)-

') "" " - electncal costs-,),)

2 3 2 4 - eqUIpment
2324- consumables
2 3 2 4 - mamtenance
2 3 2 4 - replacement
23 2 5 - transportatIOn
~ 3 2 6 - mIscellaneous

24 Roadway Mamtenance
241 - personnel
242 - matenal & supphes
243 - electncal costs
244 - eqUIpment

2 4 2 4 - eqUIpment
2424 - consumables
2424 - mamtenance
2 4 2 4 - replacement
2 4 2 5 - transportatIOn
2 4 2 6 - mIscellaneous

25 MobIle EqUipment
251 - personnel
252 - matenal & supplIes
253 - electncal costs
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2 5 4 - eqUIpment
2 5 4 1 - consumables
.2 5 4 .2 - mamtenance

2 5 5 - transportatIOn
2 56 - ITIIscellaneous

3 0 New ConstructIOn

3 1 MeasurIng Structures
3 1 1 DistrIbutIOn System

3 1 1 1 - labor
3 1 1 2 - matenal & supplIes
3 1 1 2 - transportatIOn
3 1 1 3 - qualIty controll

management supervIsIOn

312 On-farm
3 1 2 1 - labor
3 1 2 2 - matenal & supplIes
3 1 22 - transportatIon
3 1 2 3 - qualIty control!

management supervIsIOn

Cash Cost Contnbuted
Labor

4 0 Investment Recovery &/or Replacements _

4.1 CivIl Works

4.2 MechaDical / ElectrIcal Works

4 3 MobIle EqUIpment

5 0 TranSItIonal Costs (5 year period)

5 1 TraInIng \VUA - Staff and Board of Directors
5 1 1 - planmng, budgetmg, accountmg
5 1 2 - water measunng & accountmg
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52 AddItIOnal Techmcal L\..ssistance
5 2 1 - TechnoServe

(above present level & time)
522 - Others

Sub-total (1 - 5)

ContmgenCIeS (15% of sub-total)

Total Expenditures

Irrrgated Area Ha

A" erage Cost per Ha

Cash Cost ContrIbuted
Labor

2 6 Rapid AppraISal of WUA's Leaders and Staff Trammg Needs

WUAs Leaders

At present there appears to be an immediate need for trammg m at least the follov. mg
areas

• Planmng and awareness of laws and other legal reqUIrements
.. Budgetmg accountmg, and momtonng and evaluatIOn procedures and practIces
• Improved commumcatIOns and public relatIOns

As reflected at the 23 rd of July Workshop, the' VOice" of the FederatIOn of Water Users
ASSOCiatiOn IS 5 to 10 tImes greater than the VOice of a smgle WUA ThIS IS espeCially
true related to requestmg changes m the present electncal energy tarIff charges for
pumpmg

The new FederatIOn of Water Users AssocIatIOn should be qUlcklv and legalh formed
and ImmedIately start mformatlOn and pubhc relatIOns activIties
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"'UAs Staffs

The four l&D DIstnct s staff are at dIfferent levels and usmg dIfferent practIces
However, all WUAs staff need trammg m basIc office procedures as well as other

standard programs

Managers Accounts and other key personnel should meet and establIsh common umform
practices and procedures Then, trammg should start m the followmg fields planmng,
budgetmg, accountmg and record keepmg, computers and software programs, e Ig Word
Perfect & Excel! Quart Pro, and water measurement practices

TralDlD~ methodolo2)'
a) Short Courses 5 - 10 day Workshops
b) On-the-Job
c) Self-paced programs

27 Rapid Appraisal ofWUA's Future TechOical ASSistance (TA) Needs

2 7 1 100tiai Transfer ActiVity TA Needs

I&D DistriCts Rules & R~ulatlons

One of the first m]tIal TA actIV]tles needed IS to develop a standard set of Rules and
RegulatIOns (R&Rs) for the I&D Districts Related to this, TechnoServe (TNS) has
developed a draft set ofR&Rs In Spamsh for review and adaptatIOn To aid m this
actiVity, an EnglIsh copy of the R&Rs for the Central CalIfornia ImgatlOn D]strlct, Los
Banos, CalIfornia, has been prOVIded to TNS and ]S mcluded as an attachment to thiS
report

It IS recommended that TNS reVIew these Enghsh R&Rs and If necessary and/or
deSIrable make changes m theIr draft Sparush R&Rs Each I&D dIStrict should have the
abIlIty to add speCial clauses that would apply to only theIr mdividual dIstnct These
reVIsed R&Rs should be reviewed by local attorneys famIlIar WIth GOES and I&D laws
before the R&Rs are formally adapted by each DIstnct

2 7 2 Transfer PerIod ActiVities TA Needs

ImproVlD2 On-farm Irrl::atlOn EffiCienCies

It IS a well known fact that m addItIOn to mstallIng measunng structures, one of the next
actIVItIes to mcrease On-farm ImgatlOn effiCIencIes would be to Improve land levehng
ThiS was recogruzed by the Lempa Acahuapa District as It was Included It'S construction
actIVItIes The present land levelIng methods used at the Lempa Acahuapa DIstnct are
older practices However, It IS understood that TNS IS plannmg to bnng more modem
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practices to El Sahador These practIces \\111 Include computenzed le\elmg programs
and laser technolog\ le\elmg eqUlpment Techmcal assIstance from TNS should be
requested and If necessan donor fundIng to Implement ne\\ land le\ elmg practICes
\\ Ithm the four I&D Dlstncts

27.3 Long Term ActIVIties T t\ Needs

A.s It \\ III not be pOSSible to achle\ e full completIOn of all of the acm !tIes started dunng
the transfer penod the above mentIOned actIVIties should contmue as phased actl\ ltJes
dunng the Long Term Penod

3 0 GENERAL SUMMARY AND RECOMMENDATIONS

A.11 known major Issues and constraInS ha' e been IdentIfied The present situatIOn status has
been evaluated agaInst the deSIred or requued level for sustam ablht) The resultIng
recommendatIOns are based on findIngs obsen'atlOns and dISCUSSIOns and take mto
consIderatIOn the dIfferent aspects of economIc SOCIal and polItical SItuatiOns effectmg each
Issue and or constramt

WIth the baSIC InItIal dIfferences In the pOSItIOns of the Water Users and the GOES It \\as
apparent that the NO-ACTION (status quo) scenariO \\-ould have to e\aluated The
prelImInarv e\ aluatlOn of thiS scenano reflects a mInImum loss over a ]5 to 20, ear penod to
both partIes GOES loss of S25 0 +/- mllhon dollars and \Vater Users m the range of $90 to
S18 0 +/- mllhon dollars Most of thIS loss IS In land values and reduced productIOn due to the
farmers returnIng to ram-fed agnculture

NegotIatIOns on the transfer of the I&.D Dlstncts must be contInued 10 order to resolve all related
Issues and constraInS

3 1 Investment (Capital) Cost Recoverv Payments

The Investment InfOrmatiOn for each of the four 1&..0 dlstncts reflected In SectIOn 2 1 2 confirms
that an acceptable solutIOn to the SituatIOn must be negotIated

All older mvestment costs must be conSidered as sunk costs WIth no repa) ment Repavment
should onlv be reqUIred for recent loans and should Include subSidIes for land owners per Lempa
Acahuapa Decree These are acceptable startIng pOInts If further negotIatiOns are needed

H014e\er the TechnoScrve report Evaluauon Cntlca dd Prove-cto dc De~aJ7ollo Agncola
1 cmpa-4cahuapa Ll ~\'alvador Dluembre 15 I99~ letlect~ rhat 92% of the [ ~cn 'vi auld pm fur
.Jfl% ofthe loan 'vI/ule R% (large! landholdenj ofthe [ ~en 'vi ould hme tu pav 52% ofthe loan
7/11\ coupled wah the difference m mtere<,{ rate~ (IDB loan at 1 & 2% and Decne repavment at
/2% mterc~t) reqUire" fw ther evaluatiOn andpcrhap~ further nLgotwtlOm
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3 2 Outstandmg \Yater Charges

The possIbIlIty of GOES forgIvmg all outstandmg charges should be dIscussed If thIS IS not
possIble, negotiatIOns on repayments based on SIze of landholdmgs per Lempa Acahuapa Decree
or other proratIOns should be conSIdered

3 3 Personnel Costs

Transfemng the Four I&..D DIstncts to WUAs ~111 generate the followmg savmgs

a) GOES estImated savmgs over the 50 year penod = 180,000,000 Colones
b) Water Users estImated savmgs over the 50 year penod = 60,000,000 Colones

Note Prior WUAs operatzonal savzngs to GOES are unknown at thzs tzme due to lack of
avazlable data

These cost values should be used as trade-off value for GOES SubsIdIes granted

3 4 Heavy Mobile EqUIpment Major Repairs and Replacement Costs

In order to properly evaluate the eqUIpment, under the present condItIOns, the followmg actIOns
need to be taken
a) Prepare eqUIpment mventory hsts per format already developed
b) Secure ongInal eqUIpment costs and/or present replacement costs
c) Add the mformatIOn concermng "average number of workdays used per year' to the
eqUIpment lIst
d) Compare and evaluate the need for the constructIOn eqUIpment presently available for
transfer to O&M uses, to that of the actual eqUIpment needed Usually, there IS httle need for
tract-type tractor eqUIpment for I&D mamtenance However, consIderatIOn should be gIVen to
other uses for thIs type ofeqmpment such as land levelmg, etc
e) Define mmor and major repaIrs, replacements and rehabIlItatIOns, as well as the
responsIbIlIty for payment These defimtIOns need to be accepted by GOES and WUAs

The hIgh costs of major repaIr and replacement of eqmpment need to be SUbsIdIzed by GOES
dunng the 1st penod of the 5 year tranSItIOnal penod at percentages SImIlar to that ofelectncal
costs

3.5 Water Measurements

Phased constructIOn program and trammg of both WUAs staff and Water Users m measurement
practIces must be Implemented Investment costs and added O&M costs must be establIshed
These costs wIll be off-set by the value ofvolumetnc water measurement benefits, e g tanff
structures based on water volumes, Increased on-farm ImgatIOn efficiencIes, etc
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3 6 "ater TarIff Structure

When all the costs that make up an lITIgation \\ater tanff structure that has the abllIn to
mamtam a sufficIent level of sustam abIlIty are mcluded the cost dIfferentIal between the
present tanff and \\- hat should be reqUlred are much hIgher than the present \\ater users ablht\
to-pay It IS recommended that a three phase approach IS used to resolve thIS problem (1)
Imtlal Phase (2) TranSItIOnal Phase offi\e vears and (3) a 15 vear Betterment program m
order to bnng the dIStnCtS up to an acceptable level for sustam abIlIty

(1) Imtlal Phase (Penod between no\\ and September IOctober 1998 or no later than
January 1999 )
ActIvItIes

• Conclude and SIgn legal transfer agreement
• Male and complete Addendums for each separate 1&0 Dlstnct
• Agree on all GOES subSIdy amounts
• Start WUAs stafftrammg
• Increase TechnIcal AssIstance levels
• Formally start FederatIOn ofWUAs

(WIth emphasIs on marketmg)

(2) TranSItional Phase (Five years - 1999 to 2004)
ActIvItIes

• Operate WIth the financial assIstance of GOES SubSIdIes
• NegotIate new electncal energy tanff for lITIgatIOn pumpmg

(before the tanffs are due for adjustments m three years)
• Install measunng structures phasmg from dIverSIOn pomt to on-farm, \\Ith

emphasIs on areas WIth hIgh electrIcal energy costs
• Improve on-farm lITIgatIOn effiCIency
• ProVIde assIstance m crop planmng budgetmg and marketmg
• Develop "Betterment" Program based on expenence

(3) "'Betterment" Phase (15 years - 2005 - 2020)
ActIvItIes

• Add addItIOnal measurement structures/devIces
• Plcl-up portions of deferred mamtenance
• Contmue to Improve status of roads and drams (upper levels)
• Contmue to Improve on-farm lITIgatIOn effiCiency
• Improve costs controls on water service charges
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37 Trammg ofWUAs Leaders and Staff

Trammg ofWUAs leaders m commUnICatIOns, management, budgetmg and publIc relatIOns
should be started as soon as pOSSIble WUA stafftrammg should also start m the followmg
fields plannmg budgetmg, accountmg and record leepmg, computers and software programs,
e g Word Perfect & Excel! Quart Pro, and water measurement practIces

38 Additional Techmcal ~sslstance(TA)

Phased TA programs WIth allocated resource (WUAs, GOES-CENTA & TNS), m actl\ ItIes
related to crop plannmg, budgetmg and marketmg need to be developed as soon as pOSSIble
AddItIOnal fundmg sources should be found, If reqUIred to complete the necessary programs

3 9 Abillty-to-Pay

As reflected m the TNS (TechnoServe) report on the Lempa-Acahuapa project, detaIled studIes
on economIC, SOCial and polItIcal aspects as to the water users/farmer's abIlIty-to-pay, need to be
ImmedIatelv Implemented as these reports are reqUIred as soon as pOSSIble

310 FederatIOn of Water Users ASSOCIation

As reflected at the 23Td of July Workshop, the FederatIOn of Water Users ASSOCIatIOn needs to be
formally and legally orgamzed It WIll then have a "VOice" that IS 5 to 10 tImes greater than a
smgle WUA ThIS VOIce IS espeCially needed related to the problems of the present hIgh electnc
energy tanff

The new FederatIOn ofWater Users ASSOCIatIon then needs to start publIc mformatIOn programs
related to the present hIgh electnc energy tanff Imposed on the WUAs

3 11 Marketmg/CommerclalIzatIon of Agricultural Products

One of the weak lInks m the WUs/farmer's "abIlIty-to-pay" IS the present marletmg sItuatIon m
EI S~vador Farm products are only purchased on volume and pnce, WIth no regulatIOns,
standards practIces nor polICIes as to sIze and/or qualIty Local and mternatIOnal Imlages are at
best weak, and result m the ImportatIon of farm products from neIghbonng countrIes

The mere development on paper, of a croppmg pattern that should yIeld hIgh cash returns does
not put money mto the pockets of the WUs/farmers WIthout adequate crop marketmg
Further detailed marketmg studIes and analySIS of reasonable and acceptable expanSIOn of hIgher
value crops need to be made as soon as pOSSIble The bUIldmg on eXIstmg mformatlOn and
studIes already aVailable, needs to be coordmated mto the water users/farmer's abilIty-to-pay
studIes (SectIOn 3 9 above)
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3 12 Plannmg and Budgetmg Durmg Transfer Penod

GOES operates on a calender year budget and the ImgatIOn season IS a splIt year (NO\ ember to
Apnl) budget Therefore InitIal transfer planning and budgeting should be for an 18 months
penod Julv 1998 to December 1999 and an understandmg related to what GOES budget vear
(1998 or 1999 'l) IS number one as thIS makes a bTfeat difference In cost SubSIdIes and therefore
annual WUAs water charge<; ThIS Issue needs to be ImmedIately resolve and/or an acceptable
solutIOn be negotiated

It IS recommended that GOES pa\ all (100°0) of 1998 costs 1999 1!J, 80° ° 2000 (8; 60° ° 200 I
@ 40%, 2002 @ 20% and 2003 @ 0%

3 13 Recommended ActIOns - Should be taken m the ned 60 to 90 days

Agree on a legal transfer agreement/document

'1 A' letter of agreement m pnncipal CO\ enng the fall 0"- mg POints must be developed
and SIgned

• all Items mutually acceptable,
• define the GOES s already agreed-to mInimUm pomts as the startmg pomts for

further negotlatIons,
• agree on a tIme penod to conclude further negotIatIOns (September 15), and agree

to eIther appomt an acceptable arbItrator, or arbItrators who s deCISIOns (bv 0 I
November) would be bIndmg on both partIes andior ask for legal rulings that
would be bmdmg on both partIes

3 Dunng thIS 60-90 day penod, develop detaIled cost estImates for each subsIdv actIvIty
as to cost shanng dunng transfer penod so that GOES can secure approval and necessary
funding m order to make payments to WUAs pnor to actual need ThIS would al10Vv
WUAs to develop detailed water charge tanff structures dunng the transfer penod

4 Each I&D DIstnct should prepare the follOWing W1thm 30 days for revleVv and
evaluatIOn If necessary

a) detaIl phySIcal mventones

b) detaIled eqUIpment lIst WIth followmg infOrmatIOn -
Make - Model rear - CondtllOn - Orlgmal or Replacement CO,5,t~
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c) draft planmng I&D budget for July/August 1998 thru December 1999
( per forms m thIS report) and propose budgets for the next 4/5 years

d) draft separate plannmg budgets for all other actIvItIes per c) above

5 Each I&D Dlstnct should adopt I&D DIstnct Rules and RegulatIOns

6 Items #4-a) and b) should then be attached to the transfer agreement for each separate
I&D Dlstnct

7 Legally form a FederatIOn of Water Users AssocIatIOn and undertake mformatIOn and
publIc relatIOns program related to present electncal energy tanff and other actIvItIes

8 Undertake the start ofas many of the other recommendatIOns as possIble

4 ZAPOTITAN IRRIGATION AND DRAINAGE SYSTEM EVALUATION

ThIS evaluatIOn IS based on dIscussIOns WIth GOES/MAG and WUA personnel, farmers and
other related groups such as Techno Serve, etc, field tnp observatIOns and photographs, as well
as the attached ImgatIOn Project InformatIOn Sheets

4 1 Design and ConstructIOn

The ongmal system was desIgned m 1969/70 by TAHAL Consultmg Engineers Ltd, Tel AVIV,
Israel m accordance WIth acceptable InternatIOnal Standards for deSIgn flows, structure draWIng
and constructIOn methodologIes for ImgatIOn and dramage systems Imtial constructIOn was
started m 1969/71 and cost 13 0 mIllIon Colones However, the constructIOn matenals, qualIty
control and level of O&M smce constructIOn, lead to the need for system rehabIlItatIOn 1996/98
at a cost of US $12 0 mIllIon

Ongmal hydraulIcs numbers and calculatIOns are avaIlable so as to check the system's ongInalIy
desIgned flows and delIvery assumptIOns
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4 2 RehablhtatIOn

The I&.D s\ stem was partIalh rehablhtated m 1996 98 b\ the GOES, MAG \"Ith Donor
(Japanese) fundmg of $12 0 million US dollars The act!\ Itles undertaken were constructIon and
replacement of eqUlpment of 15 \\ ells rehablhtatlOn of 12 6 kms of mam canal constructIon of
2 bndges and 3 \\lens replacement of pumpmg eqUlpment m three pumpmg stations and the
constructlOn of a central warehouse As part of the loan 13 pIeces of mobIle eqUlpment and one
computer all 1997 models were also left In-countrv

As the rehablhtatlOn was to the ongmal desIgn \"Ith only mmor modIficatIOns the present
OperatIOn and Mamtenance (O&.-M) status of the system can be evaluated

The sectlOns/parts of the S\ stem not rehablhtated were 54 65 kms of secondary canals and 6 6
kms oflaterals 4 non-functIOnal wells 2 pumpIng statIOns 94+ 35 5 kms ofroads and 385
kms of drams etc All these sectlOns reflect a level of O&M below normal for contmued s) stem
sustam abllltv ThIS has resulted In eIther a backlog of deferred O&.-M and/or addItional
rehabIlitatIOn needs

4 3 OperatIOns

431 DiversIOns - Water Rights and Water Quahtv

There are 10 nver dlverslOn pomts and the water volumetnc dIversIOn nghts need to be
clanfied and protected as well as the water quaht\J checked at each diverslOn pomt ThIS
lack of clanfi catton and checkIng has lead to some confUSIon In the reportmg of flows
dlvlslOns system losses and on-farm delIvery amounts, e g I 6 lis /ha - DesIgned
System Flows, I 8 m3/sec dIverted except m Sector # 5 = 0 55m3/sec WIth 18 hours per
da\ pumpmg On-farm Dehverv Amounts = 25 - 30 lis for 4 - 7 hourslMz Crops RIce
com green pepper, cucumber

43 2 Measurement Structures and Practices

In the ongmal deSIgn of the System and accordmg to the dlverslOnary water nghts there
IS a mandate to have volumetnc measurements throughout the entrre lITIgatIOn system

The followmg IS extracted from the General Report sectIOn
II )a!lador \ law \ and legal re\pon\ihtlztie\ dearlv implv from the volumetru, drH\lOn
POint (l1-ater nght) that in1twl meamrement 1\ mandated hv the Iii D de\lgned wate,
\elViLC (Iztcn per \econd pe' hectare) and that furthe, mea\urement \hould he Lan zed
out l1-lthm the dHtrzhutlOn sv"tem and to each individual on-farm outlet to a""we
eqUltable wate1 dl\trlhutlOn
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ZAPOTITAN
MAIN CANAL AND
HEADQUARlERS
JUNE 26, 1998

ZAPOTITAN
MAIN CANAL AND
TURNOUT
JUNE 26, 1998



ZAPOTITAN
WELL #3 AT
HEADQUAR1ERS
PUMPING STATION
JUNE 26, 1998

ZAPOTITAN
WELL #3 AT
HEADQUARTERS
JUNE 26, 1998



ZAPOTITAN
DIVERSION AT RIVER
ELECTRIC TRANSFORMER
AND CONTROLS
JUNE 26, 1998

ZAPOTITAN
DIVERSION AT RIVER
JUNE 26, 1998



ZAPOTITAN
SECOND CANAL
BROKEN LINING
JUNE 26, 1998

ZAPOTITAN
SECOND CANAL
WASillNG POINT
JUNE 26, 1998



ZAPOTITAN - CANAL LINING - JUNE 26,1998



The ongmal I&D deslgm were based upon an acceptable croppmgpattern (water
demand) estImated system los<;es & or efficlency(O/&) and an on-farm IrngatlOn effiuencv
(0/&) Thel efOl e \yMem dlVeNJlOn mea~urement Mru(.(ures and on-farm
outlet measUl ement structures were conMructed

However over time and due to varlOU\ factors, the use for the most part ofmeasurements
wlthm the dHtrlbutlOn svstem and at the on-farm outlets hm been abandoned MoH of
the IrrzgatlOn systems are now bemg operated on an visual estImatIOn offlows which are
based on experzence and needs, etc

Therefore the Immedrate need to re-mstate volumetrlc measurements at all IrrzgatlOn
level~ IS mandated TariffMructures that are based on volumetrzc measurement are more
flexible and easier to manage

The re-mstalment, at all ImgatIOn levels, of measurement structures/deVIces based on
volumetrIc measurement, IS mandated The costs for addItIonal measurement structures
and on-farm delIvery outlet measurements deVIces, In addItIOn to trammg and record
keepmg, must be added to the proposed new tanff structure

4 3 3 OperatIOnal High ElectrIC Energy Costs

OperatIOnal electrIc costs dISCUSSIOns were held WIth the ElectrIc DIstrIbutIOn Company
CLESA and the electrIc tanff IS as dIscussed m SectIon 2 4 of thIS report UntIl the tanff
IS adjudIcated related to the abIlIty-to-pay, pumpmg operatIOnal procedures can be
modIfied to start operatIons dunng the low hours (23 00 to 04 59) and fimsh before the
hIgh hours start at 18 00 hours resultmg In cost savmgs up to 10%

4 4 Mamtenance

4 4.1 I&D - System Mamtenance

In the above sectIOn 4 2 RehabilItatIOn, It was noted that the sectIOns/parts of the
system that were not rehabIlItated were - 54 65 kms ofsecondary canals and 6 6 kms of
laterals plus 4 non-functIOnal wells, 2 pumpmg statIOns, 94+ 35 5 kms of roads and 385
kms ofdrains, etc These system sectIons reflect a below normal level ofO&M and thIS
has resulted m eIther a backlog of deferred O&M and/or addItIonal rehabIlItatIOn needs

From the backlog ofdeferred maintenance, the cntIcal mamtenance needs WIll have to be
estImated and added to the reVIsed annual mamtenance costs FIfteen kms of secondary
and lateral canals, 10 kms ofroadways, and 10 kms of upper elevatIon drams and/or
dramage crossmgs WIll be used for mItIal estImatIOn purposes A calculatIOn for
replacement and/or rehabIlItatIOn cost WIll be added
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442 Mamtenance of ElectrIcal PumpsMells and Motors

Annual mamtenance wIll be calculated on the rehabIlItated umts from the mventon lIsts
EstImated cntIcal mamtenance \\1111 be calculated on the balance of eqUipment

CalculatIOns for replacement and/or rehabilItatIOn costs must be added to the budget

4 4 3 Mamtenance of MobIle EqUipment

Annual mamtenance WIll be calculated on the rehabIlItated umts from the mventorv lists
EstImated cntIcal mamtenance wIll be calculated on the balance ot eqUIpment
CalculatIOns for replacement and/or rehabIlitatIon cost must be added to the budget

45 Plannmg and Budgetmg and Development of New TarIff Structures

SectIOn 2 5 3 Development Procedures for ImgatIOn Tanff Structures must be followed
and the 2 5 4 Proposed Ne\'v WUA s Tanff Structure forms and formats must be
completed Once the desIred level of expenditures IS calculated then compansons of
DIstncfs mcome and WUs abilIty to pay can be made and evaluatIons of acceptable
tanff structure and rates can be made

4 6 RecommendatIons

Sector #5 and perhaps the balance of the gravIty servIce areas should be at a gravIty tanff
rate (set volumetnc block amount perhaps related to perhaps SIze oflandholdmgs)

The pumped areas and the well servIce areas should be at rates to cover electncal energy
costs If and when exact areas and energy cost can be determmed, It may then be
deSirable to set elevatIOn servIce areas A SImplIfied form of estImated volumetnc block
flow IS recommended untIl measurement structures are suffiCIently m place to proVide
accurate volumetnc measurements

0\11 general report recommendatIOns should be Implemented over-hme to the extent
economIcally feaSIble

5 ATIOCOYO NORTE IRRIGATION AND DRAINAGE SYSTEM EVALUATION

ThiS evaluatIOn IS based on dIscussIons WIth GOESfMAG and WUA personnel, farmers and
other related groups such as Techno Serve etc field tnp observatIOns and photographs as well
as the attached ImgatIOn Project InformatIOn Forms
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ATIOCOYO NORTE - TREES GROWING ON CANAL BANK
JULY 18, 1998



ATIOCOYO NORTE CANAL OVER FLOW JULY 18, 1998

ATIOCOYO NORTE CANAL OVER FLOW JULY 18, 1998



ATIOCOYO NORlE
SIPHON
mLY 18, 1998

ATIOCOYO NORlE
CANAL OVER FLOW
mLY 18, 1998
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ATIOCOYO NORTE
PUMPING STATION
JULY 8, 1998

ATIOCOYO NORTE
PUMPING STATION
JULY 8, 1998

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ATIOCOYO NORTE - PUMPING STATION TRANSFORMERS
JULY 8, 1998



ATIOCOYO NORTE - DOMESTIC WATER FACILITY
JULY 18, 1998



5 1 DesIgn and ConstructIOn

The ongmal system was desIgned m 1973 by ICATEe, SA m accordance WIth acceptable
InternatIOnal Standards for desIgn flows, structure draWIng and constructIon methodologIes for
ImgatIOn and dramage systems However, the constructIOn matenals, qualIty control and level
of O&M smce mltial constructIOn have led to the present need for some rehabIlItatIOn The
system was bUllt m 1975 - 1979 wIth IDB fundmg for $8 0 mIllIon USD and $7 9 mIllIon USD
fundmg from GOES

In the InItIal AtIOCOYO desIgn, the two areas of AtIOCOYO North and South were consIder to be
one project WIth the Llmpa RIver runnIng through the mIddle ofthe dlstnct However, dunng
constructIOn the north and south sectIOns were dIvIded mto two separate systems by elImmatmg
a large sIphon under the nver and the mstallatlon of a new pumpmg statIOn for the northern area

Dunng the penod from 1983 to 1993 there was techmcal assIstance provIde through German
fundmg At present, rehabIlItatIOn of the system - at least the mam canal and It'S pumpmg
statIon - IS needed A rough estImate puts the costs are between 'l2 to 2 mIllIon USD for a
mmlmum effort

OngInal hydraulIcs numbers and calculatIOns are avaIlable m order to check the systems ongmal
desIgned flows and delIvery assumptIOns The O&M status of the system can also be evaluated

5.2 RehabIlitatIOn

The entIre system reflects a level of O&M below normal for contInued system sustam abIlIty,
resultmg m eIther a backlog ofdeferred O&M and/or the need for addItIOnal rehabIlItatIOn The
pumpIng statIOn has three 300 hp pumps - the ongInal deSIgn was for a two pump operatIOn WIth
the thud pump on standby status At present, WIth all three pumps operatmg, capacIty IS stIll
below the ongInal desIgned capacIty ofJust two operatIng pumps ThIS low pumpmg effiCIency
IS reflected m the htgh electnc energy bIlls, and IS especIally costly now that the electncal
energy costs have more than doubled WIth the new energy tanff structure

Note The ongmal decree no 285 shows one smgle system However m mltwl constructIOn a
large SIphon andpart ofthe connectmg canal were not constructed A separate pumpmg statIOn
was mstalled to servIce northern area Therefore a detarled accurate mventory must be made
for both north and south system areas

5 3 OperatIOns

The servIce area IS dIVIded mto 14 sectIOns However, #12 & #13 are not 1mgated
Smce 1990/91, the 12 remammg sectIOns are dIVIded mto two servIce areas (l, 2, 3, 10, 11, 14)
and (4,5,6, 7,8,9)
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RIce IS cropped In 900
0 of the area and most all farmers grO\\ a raIn, season crop of nce

Hov,.ever the 1'2 of the area not grOWIng a second crop of nce receIves a preference for
'>upplement lITIgatIOn ,~ater pnor to the start of the ralm season and dunng the dn penod The
1 2 of the area grov,.Ing a second crop of nce dunng lITIgatIOn season recel\es \\ater on a dell\en
schedule of everv eight davs lITIgatIng 24 hours per day WIth an estImated water dehverv of
suffiCient water to lITIgate 1 manzan (Mz) In 6 hours

However to secure the hIgh flows for nce the system IS operated above the canals desIgned
v,.ater surface levels and In some sectIOns over the top of the canal lInIng (see attached
photographs)

All water-users pay 225 Colones per Mz or 321 75 Colones per Ha and those receiVIng water
for a second nce crop pay an addItIonal 200 Colones per Mz or 286 00 Colones per Ha ThIS
results In an average yearly water cost ofabout 325 Colones per Mz

The remaInIng 10% of the area IS In pastures and/or sugar cane The WUA also rents equIpment,
Includmg a nce harvester

On-farm Irn2atlon EffiCienCies

There IS a senous problem related to the lack of effiCient on-farm lITIgatIOn practIces One of
the contnbutmg factors m AtIOcovo IS the lack of properly leveled lITIgatIOn fields ThiS
coupled WIth the lack of accurate volumetnc water measurement, has led to delIvery of hIgh
volume of water which In tum leads to hIgher volumes of waste or run-off waters, which m tum
leads to noticeable soIl erosIOn

Rice has a noted hIgh crop v,.ater reqUIrement and all SOils (lIght and medIUm textured) are not
SUItable for nce productIOn

531 DiverSions -Water Rights and Water Quality

With the changes m ongmal deSign and constructIOn, the nver diverSIOn pomt, the water
volumetnc dIVerSIOn nghts, as well as the water qualIty need to be c1anfied and
protected

The reVised ongInal system deSIgn called for a pumped dIverSIOn of I 8 m3/sec In 1997
the flow was estimated at 1 57 m3/sec However the present (July 1998) amount IS
estimated at less than 50% of ongInal deSign or about 1 35 m3/sec

The propo\ed EI Clmarron Hvdroelectnc project on the upper Lempa Rnel mav pme
plOblem\ related to the abilltv ofAtlOCOVO Norte to divert the above flow Refer to
attaG!1ed CESTA paper related to ~ame
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5 3 2 Measurement Structures and Practices

In the ongmal desIgn of the system and per the dIversIOnary water nghts, It was
mandated to have volumetnc measurements throughout the entIre ImgatIOn system

It IS recommended that a system measurement be constructed at the dIversIOn pomt,
WIthm the dIstnbutIOn system, and at the on-farm delIvery pomts

5 3 3 OperatIOnal High ElectrIc Energy Costs

The electnc energy costs are qUIte hIgh ThIS IS due to the status of the 16 year old
pumps and motors at the Mam Pumpmg StatIOn at AtIOCOVO Norte

On 24 July the Electnc DIstnbutIon Company DEL SUR at the request of GOES, came
out to dIsconnect the electncal servIce to the pumpmg statIon The WUs have a nce crop
ofan estImated 14 mIllIon Colones value, and they provIded DEL SUR WIth a wntten
statement that they would not allow DEL SUR to dIsconnect the servIce The servIce
was then left on, however, tills does not fully resolve the problem

5 4 Mamtenance

5 4 1 I&D System Mamtenance

There IS a backlog of deferred system mamtenance throughout the entIre system m
addItIon to the preVIously rehabIlItatIon needs stated above

The dramage system IS baSIcally the natural basm terram and the dramage water flows
mto seasonal streams and natural nvers As such, the mamtenance IS defimtely 'low
cost' However, when the r&D system was ongmally mstalled, It had to be constructed
across thIS naturally contoured dramage systems As a result, all along the Imgatlon and
roadway systems there are parallel drams and natural dramage crossmgs that must be
mamtamed m order to protect the systems

An addItIonal problem IS the lack of control of ImgatIOn water and m some cases
ramfall, as It enters mto the upper portIOns of the dramage system There]s notIceably
hIgh sOlI erosIOn m tills area, due to lack ofadequate soIl conservatIOn practIces

5 4.2 Mamtenance of ElectriC Pumps & Motors

The electnc energy costs are qUIte hIgh Tills IS due to the status of the 16 year old
pumps and motors at the Mam Pumpmg StatIOn at AtIOCOYO Norte, and IS reflected m 52
and 5 3 1 above
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Atloco\,o Norte does not have the ablhtv to fund the rehabllltatlOn nor the replacement of
the pumps and motors which are m need of ImmedIate actlOn

5 4 3 Mamtenance of Mobile EqUipment

A detailed mventOly hst of mobIle eqUIpment IS bemg compIled m order to evaluate the
present status versus actual need

5 5 Plannmg and Budgetmg and Development of New Tanff Structures

SectlOn 1. 5 3 Development Procedures for IrngatlOn Tanff Structures must be followed and the
1. 5 4 Proposed New WUA s Tanff Structure forms and formats must be completed Once the
deSIred level of expendItures IS calculated then compansons ofDlstnct s mcome and WUs
ablh~ to pay can be made and evaluations of acceptable tanff structure and rates can be made

5 6 RecommendatIOns

RehabilitatIOn

The mam canallrngatlOn system needs to be rehablhtated, as does the pumpmg statIon and three
electnc pumps (3-300 hp) The GOESIMAG IS aware of thIS problem and IS trymg to secure
fundmg It IS understood that perhaps 45 mIllIon Colones may be aVailable thIS vear (1998) for
AtlOCOVO Sur, and a total of9 0 mIllIon Colones (45 for Sur and $ 5 for Norte) may be
aVailable m 1999

It IS recommended that GOESIMAG conSIder re-allocatmg part of the 1998 Sur funds for
ImmedIate repaIr and/or replacement of the three Norte pumps m sequence (worst-one-first) thIS
year

ThIS would help lower the electrIC costs and Improve flow volume Our discusslOns WIth WUA
staff mdlcate that thIS would be accomplIshed as the present operatmg practIce dunng the
lITIgatIOn season IS to charge (fill) the system by usmg all three pumps They then operate With
one pump for a month, start the second pump dunng the second month and finally start the thIrd
pump at about three months

Alternate Gravity Water Supply

It IS further recommend that a • Desk-top study" (pre-feasibIlIty type that collects eXlstmg
mformatIOn and studIes) be made m order to look at the alternatIve of developmg a gravity
supply to elImmate the hIgh present cost of pumpmg If the yearly cost of electnc IS 1. 500 000
Colones then (2,500 000 x 50 (years) = 125,000,000 Colones, thIS would be the cut-off cost for
consIdenng alternatIve graVIty supply costs

40

I
I



ConsIderatIOn may be gIven to constructIng the ongInal designed sIphon from Sur to Norte
However, it IS understood that sufficient water supply may not be aVailable at that POInt

Due to the present SItuatIOn of proposed Inter-nver transfers, etc, referred to above In SectIOn
5 3 1, thIS study should be an Immediate actIOn

ElectrIC Ener~ Payments

The present SItuatIOn related to electncal energy concernmg 'who pays and what amounts' was
prevIOusly dIscussed In the mam sectIOn ofthIS report As reflected In SectIOn 5 3 4 above, thIS
problem needs to be ImmedIately clanfied

It IS recommended clanficatIOns be sought from GOES related to tills matter

60 ATIOCOYO - SUR IRRIGATION AND DRAINAGE SYSTEM EVALUATION

ThIS evaluatIOn IS based on discussIOns With GOES/MAG and WUA personnel, farmers and
other related groups such as Techno Serve, etc, field tnp observatIOns and photographs, as well
as the attached Imgatlon Project InformatIOn Forms

6 1 DesIgn and ConstructIOn

The ongmal system wac:; deSIgned m 1973 by ICATEC, SA m accordance With acceptable
InternatIOnal Standards for desIgn flows, structure draWing and constructiOn methodologies for
ImgatIOn and dramage systems ImtIal constructIOn started In 1975 - 1979 With IDB fundmg for
$8 0 milhon USD and $7 9 milhon USD fundIng from GOES However, the constructiOn
matenals, quahty control and level ofO&M were not up to standard
In the ImtIaI deSign, the two areas of AtiOCOYO North and South, separated by the Limpa River,
were conSIder to be one project However, dunng constructiOn they were dIVIded Into two
systems Tills was done by ehmInatIng a large siphon under the nver and mstallmg a new
pumpmg statIOn for the northern area

The ongmal hydrauhcs numbers and calculatIOns are available so as to check the systems
ongInal deSigned flows and dehvery assumptiOns

6 2 RehabIlItation

The entIre system reflects a level of O&M below the normal level for contmued system
sustamabIhty, resultlng In eIther a backlog ofdeferred O&M and/or addItional rehabIhtatIOn
needs The need for rehabIhtatiOn IS recognIzed by all concerned and GOES/MAG IS presently
InVestIgatIng and workIng toward secunng a Donor loan
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In the InitIal deslgn the two areas of AtlOCOVO North and South separated b\ the Llmpa R1\er
were consider to be one project Howe\er dunng constructiOn the" \\Iere divIded mto 1\"0
sYstems ThIS was done bv eltmmatmg a large SIphon under the n\er and mstalhng a ne\\l
pumpmg statIOn for the northern area

The ongmal hvdraultcs numbers and calculatIOns are avaIlable <;0 a<; to check. the <;y<;tem<;
ongmal deSIgned flows and delIvery assumptIOns

62 RehabIlitation

The entIre system reflects a below normal level of O&M for contmued system sustamabIlIn
resultmg m either a backlog ofdeferred O&M and/or additIonal rehabllttatlOn needs The need
for rehabllttatlOn IS recognIzed bv all concerned and GOESIMAG IS presenth mvestlgatmg and
workmg toward secunng a Donor loan

'Vote lhe ollgmul decne no 2H5 \hou<, one Hngle w<,tem HO"eler m lnitwl comtructlOn a
lurge Hphon und part ofthe connectmg (anul"",ere not comtructed A <'eparatc pumpmg <,tatlOn
.t(J\ Imtulhd to \crVICC northern urea 7herefore u detaded aauratt mven/on mu<,/ hL mudL
for hoth north and \Outh w\tem urea<,

6.3 OPERATIONS

The lITIgated area In Sur IS 1704 Ha \\11th about 1560 Ha presently bemg lITIgated About 2/3 of
the area IS m pastures 1/3 of the area IS m nce, about 75 Ha IS m com and 10 Ha IS In

watermelon The average landholdmg IS 3 60 Ha m AtlOcoyo Sur

The servIce area IS dIvided mto sectIOns Water Users dunng lITIgatIOn season receIve water on
a dellverv schedule every eIght days IITIgatmg 24 hours per dav WIth an estImated \\later deltverv
of suffiCIent water (est 25 lis) to lITIgate 1 manzans m 4 hours All water-users pav 140
Colones per Ha (see comment In 6 4 1 below)

Low On-farm Irrt2atIOn EffiCIencIes
There IS a senous problem related to the lack of effiCIent on-farm IITIgatlOn practIces One of
the contnbutmg factors In AtlOcoyo IS the lack of properly leveled lITIgatIOn fields ThIS
coupled \\11th the lack of accurate volumetnc water measurement, has led to delIvery of a hIgh
volume of water \\Ihlch m tum leads to hIgher volumes of waste or run-off waters whIch m turn
leads to notIceable SOli erosIOn

RIce has a noted high crop water reqUIrement, and not all SOlIs (lIght and medIUm textured) are
SUItable for nce productIOn
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ATIOCOYO SUR
SECOND CANAL
JULY 8, 1998

ANTIOCOYOSUR
MAIN CANAL AND
SECOND CANAL
JULY8, 1998



ATIOCOYO SUR - MAIZE ON CANAL BANK - JULY 18, 1998



ATIOCOYO SUR
CANAL
JULY 18, 1998

ATIOCOYO SUR
TREE ROOTS IN
CANAL LINING
JULY 18, 1998



ATIOCOYO SUR - CHANGE IN CANAL LINING MATERIAL
JULy 4, 1998

1'0



ATIOCOYO SUR - BANANA TREES GROWING NEXT TO CANAL
mLY 18, 1998



631 DiversIOns -Water Rights and Water Quahty
With the changes In ongInal desIgn and constructIOn, the nver diversIOn POInt, the water
volumetnc dIVersIOn nghts, as well as the water quahty, need to be clanfied and
protected

6 3 2 Measurement Structures and PractIces

The ongmal system desIgn called for a gravIty dIverSIOn of 1 5 Us However, at the
present tIme, water IS beIng dIverted dunng hIgh nver flow penods to between 22 to 25
lis (3800) and almost all of the desIgned freeboard IS bemg used In certaIn sectIOns, they
are operatmg over the top of the concrete IImng

In the ongmal desIgn of the system and per the dIversIOnary water nghts, It IS mandated
to have volumetnc measurements throughout the entIre ImgatIOn system

A system measurement devIce IS recommended at the dIversIon pomt, WIthIn the
dlstnbution system, as well as at the on-farm dehvery POInts

6 3 3 OperatIOnal ElectrIc Energy Costs

As AtIOCOYO Sur IS a gravIty dIVISIOn system, hIgh operatIOnal electnc energy costs for
pumpmg are not present However, use of any electncal energy should be controlled and
momtored

One of the best contrIbutmg factors that help keep the system operatmg IS the
dedication and practical experIence of the Water Users ASSOCIatIOn staff

6.4 Mamtenance

6 4 1 I & D System Mamtenance

There IS a backlog of deferred system mamtenance throughout the entIre system, m
addItIOn to the rehabIlItatIOn needs prevIously stated

ThIS DIstnct has very good WU contact WIth IrS 482 Users and has developed a hIgh rate
of contnbuted labor (about 15 days per Water User) That has a cash value of 31 7
Colones per Ha whIch helps to keep the cash water charge at the low level of 140
Colones per Ha
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The drainage S\ stem IS baslcalh the natural basin terrain and the dramage v\'ater £1ov\'s
mto seasonal streams and natural nvers As such the maintenance IS defimte" 10\~

cost However when the I&D svstem \\>as onglnal!) Installed It had to be construlted
across thIs naturally contoured dramage systems As a result all along the lITigatIon and
roadwa, svstems there are parallel drains and natural drainage croSSIngs that must be
malntamed In order to protect the systems

An addItional problem IS the lack ofcontrol of lITIgation water and In some cases
rainfall as It enters mto the upper portIOns of the dramage S\ stem HIgh sad eroSIOn m
thIS area IS noticeable due to lack of adequate SOlI conservatIOn practices

642 Mamtenance of ElectrIcal Pumps and Motors

As IndIcated In SectIOn 633 the operatIOnal costs In AtIOCOYO Sur are not high ThIS IS
because thIS svstem IS a gravIty dIversIOn svstem and therefore has no major
maIntenance costs aSSOCIated WIth large pumps and motors

6 4 3 Mamtenance of Mobile Equipment

A detaIled Inventory Itst of mobIle eqUIpment IS beIng compIled m order to evaluate the
present status versus actual need

6 5 Planmng and Budgetmg and Development of New Tanff Structures

SectIOn 2 5 3 Development Procedures for lITIgatIOn Tariff Structures must be followed
and the SectIOn 2 5 4 Proposed New WUA s Tanff Structure forms and formats must be
completed Once the desIred level of expendItures IS calculated, then compansons of
DIstrIct's Income and Water Users ablhtv to pay can be made and evaluatIOns of
acceptable tanff structure and rates can be made

6 6 Recommendations

Thl<; Dlstnct has rehablhtatlOn needs as dIscussed earlIer however the tlmmg of constructIon
should occur dunng the non-lITIgatIOn season Refer to recommendatIOns made for AtIOCOYO
Norte In SectIOn 5 6 above

ThIS DIstnct mav be the best one to select as the first I&D Dlstnct to be transferred
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7 LEMPA ACAHUAPA IRRIGATION AND DRAINAGE SYSTEM EVALUATION

ThIS evaluatIOn IS based on dIScussIons WIth GOESIMAG and WUA personnel, farmers and
other related groups such as Techno Serve, etc, field tnp observatIOns and photographs as well
as the attached ImgatIOn Project InformatIOn Forms

7 1 DesIgn and ConstructIOn

The ongmal system was deSIgned m 1985/86 by Salzgmter (German), CLASS (Peru) and
CONSULTA (EI Salvador) ConstructIOn was started m 1991/93 and as ofJuly 1998, the system
IS estImated to be 70% completed The total cost IS $17 0 mIllIon, WIth an IDB loan for $10 9
mIllIon, a GOES at $6 1 mIllIon, and the IDB loan for 40 years WIth 1% mterest for the 1st 10
years and 2% mterest for the loan balance of30 years

Therefore, the ongmal hydraulIcs numbers and calculatIOns are avaIlable to check systems
ongmal desIgned flows and delIvery assumptIOns

7 2 RehabIlitatIOn

Dunng the long constructIon penod, the system reflects a below normal level ofO&M for
contmued system sustamabIlIty TIns has resulted m a backlog ofdeferred O&M durmg the
constructIOn penod

The desIgned Imgated area IS for 2511 Ha In 1997/98 about 1,000 Ha were cropped, 600 Ha
bemg Imgated and 400 Ha m sugar cane (no water servIce)

The average landholdmg IS 5 4 Ha WIth 4 CooperatIves The dIstnbutIon IS
a) 1 to 30 Ha = 1026 Ha,
b) 3 1 to 25 Ha = 441 Ha, and
c) more than 25 Ha = 721 Ha

The servIce area IS dIVIded Into 53 Umts for control and record keepIng, WIth 20 umts m Sector
# 1, 13 umts In Sector #2 and 20 umts m Sector #3

7 3 OperatIOns

The servIce area IS dIVIded mto 53 umts Water Users, dunng the ImgatIOn season, receIve
water on a delIvery schedule of 18 hours per day, Monday through Saturday and only Imgate
dunng daylIght hours

Water-users pay 500 Colones per HalYr + 13% tax In addItIon, they pay a one tIme
subscription fee of 100 Colones per User and a SOCIal activities fee of 50 colones per User
per year
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The 1&0 Olstnct I~ prO\ Idlng land Ie\ ellng sen Ices estImated at a\ erage of 200 m3 'Ha or 2 500
Colones per Ha average cost It also provides land preparatIon servIces at

a) plowing @ 300 per mz
b) dlskmg @ 130 per mz and
c) sowing @ 120 per mz

plus 13% tax

Water charges and land preparatIon charges all go Into a specIal Lempa Acahupa Olstnct fund

731 DIVersIOns -Water Rights and Water Quahty

The ongmal svstem design called tor a gravltv diversIOn of 5 0 m3/sec V\JIth 2 1 m3/sec
for the RIght Canal and 2 9 m3/sec for the Left Canal The lITIgatIOn system was
desIgned for a dIstnbutlOn efficlenc"y of 63°'0 and an on-farm lITIgatIOn efficIencv of
40%

732 Measurement Structures and Practices

In the onglnal deSIgn of the svstem and per the dIverslOnarv water nghts It IS mandated
to have volumetnc measurements throughout the entIre IrngatlOn svstem

There are 26 of 56 measunng structures wIthm the dlstnbutlOn s"ystem at thiS tIme The
present deSIgn calls for a partIal flume measunng deVIce down to the start of each umt
(WhICh averages about 50 Ha) System measurement deVIces are recommended to be
Installed to a average of at least 20 Ha and preferably to 10 Ha

7 3 3 Operational Electnc Energy Costs

As Lempa Acahuapa IS a gravltv dIVISIOn system, hIgh operatIOnal electnc energy costs
for pumpmg are not present However, use of any electncal energy should be controlled
and momtored

7 4 Mamtenance

7 4 1 I & D System Mamtenance

There IS the backlog of deferred system maintenance throughout the entIre svstem
especIally that part of the lITIgatIOn system that IS bUIlt on elevated leVies - 7 34 kmsl
209 Ha
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LEMPE ACAHUAPA - SIPHON CROSSING - JULY 18, 1998
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LEMPE ACAHUAPA - RIVER AT SIPHON CROSSING
JULY 18, 1998



LEMPE ACAHUAPA - VEGETATION AT ELEVATED SECTION
JULY 18, 1998



LEMPE ACAHUAPA
PARTIAL FLUME
(MEASURING
STRUCTURE)
JULY 18, 1998

LEMPE ACAHUAPA
OVER GROWTH AT
ElEVATED SECTION
JULY 18, 1998



LEMPE ACAHUAPA
MAIN CANAL (LEFT)
JULY 3, 1998

LEMPE ACAHUAPA
DIVERSION FROM
MAIN CANAL
JULY 3, 1998



LEMPE ACAHUAPA
MAIN CANAL
ON FARM TURN OUT
JULY 3, 1998

LEMPE ACAHUAPA
CANAL AND ON FARM
TURNOUT 
MEASUREMENT
STRUCTURE
JULY 3, 1998



LEMPE ACAHUAPA
CUT SECTION FOR
WASIDNG
JULY 18, 1998

LEMPE ACAHUAPA
WATER OVER FLOW
JULY 18, 1998



The dramage system IS basIcally the natural basm terram and the dramage water flows
mto seasonal streams and natural flvers As such, the mamtenance IS defimtely "low
cost' However, when the r&D system was oflgmally mstalled, It had to be constructed
across thIS naturally contoured dramage systems As a result, all along the ImgatIOn and
roadway systems there are parallel drams and natural dramage crossmgs that must be
mamtamed m order to protect the systems

An addItIonal problem IS the lack of control of Imgatlon water and m some cases
ramfall, as It enters mto the upper portIOns of the dramage system HIgh soIl eroSIOn In

tills area IS notIceable, due to lack ofadequate soIl conservatIOn practIces

7 4 2 Mamtenance of ElectrIcal Pumps and Motors

As mdicated m SectIOn 6 33, the operatIOnal costs m Lempa Acahuapa are not hIgh
ThIS IS because thIS system IS a graVIty dIverSIOn system and therefore, has no major
mamtenance costs associated With large pumps and motors

7 4 3 Mamtenance of MobIle EqUipment

A detaIled mventory Itst ofmobIle eqUIpment IS bemg compIled m order to evaluate the
present status versus actual need

7 5 Plannmg and Budgetmg and Development of New TarIff Structures

SectIOn 2 5 3 Development Procedures for ImgatIOn Tanff Structures must be followed and the
SectIOn 254 Proposed New WUA's TanffStructure forms and formats must be completed
Once the deSired level of expendItures IS calculated, then compansons ofDIStnCt'S mcome and
Water Users abIlIty to pay can be made and evaluatIons ofacceptable tanff structure and rates
can be made

7.6 RecommendatIOns

It IS recommended that the backlog of deferred mamtenance dunng constructIOn be pIcked up by
a set program for same Rules & RegulatIOns should be adopted so as to prevent encroachment
and breakmg ofcanal IInmgs for washmg cloths, etc

Ifthe deSIgned on-farm ImgatIOn effiCIency of40% IS acilleved and the lack ofOn-farm
volumetnc water measurement IS corrected by mstallmg measunng deVIces below the present
umt level (average of 50 Ha) to 20 Ha average, tills would be qUIte an acceptable startmg pomt

8 0 IrrIgation and Dramage DIstrIct Profiles
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80 IrrIgatIOn and Dramage DistrIct Profiles

8 1 ZapotJtan I&D District Profile

Z.\POTIT-\'\! IRRIG-\TIOl\' PROJECT f'\FORM.\TIOl\J PROFILE
Datos de Proyecto de Rlego

1 6 (1 8 m3/sec - pumpmg 18 hrs/dav)
Designed by TAHAL Consultmg Engmeers Ltd

Tel AVIv - 1970

Z.\POTIT.\1'\ (OrIgmal Decree No 214)

3500 - 3200

30

>1,000 Ha100-1 000 Ha10%

NONE

< 100 Ha

1,200

4580

1,200

PrOject name
Nombre de Provecto

Total Project Area (Ha}
Area total de proyecto (ha)

Area Imgated (Ha)
Superficle regable (ha)

AddItlOnallmgatable area (Ha)
Area adIclOnal regable (ha)

Number ofLandovmers
Numero de duesnos de tIerra

Number of Farmers
Numero de Agncultores

Size of farms <lOHa 90 %
Tamano de las fincas

Average landholdmg (Ha)
PromedlO area

Attach DIstnct Maps/dra~mgs
AdJ untar mapas de dlstntos, dlsenos

DesIgned System Flows (lIS per Ha)
Caudales dlsenados en SIstema

RehabIlItated 1996 - 1998
Japan

and 1996-98 $ 12 0 Mil - Donor -Japan

Other
Otros

X Wells

RIver(s) 17 Wells 4/5 pumpmg statIOns
RlO(s) Pozos

X GraVIty + Pumpmg,

8

Actual present system flows (lis per Ha)
Caudales reales actuales

Source(s) of water supplv
Fuentes de captaclOn

Type(s) ofID systems X GravIty
TIpO de sistemas de dIstnbuclOn

Date project constructed 1969 - 1971
Fecha de construCClOn del proyecto

CapItal Costs GOES 1969-71 13 0 Mil Colones,
Costo de capital de m\ erslOn (DonaclOn, GOES)

Notes Japanese Loan
- constructIOn of 15 wells & replacement of eqUipment
- rehabilItatIOn of 126 krns of mam canals
- constructIOn of 2 bndges
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- constructIOn of 3 "" elrs
- replacement of pumpmg eqUipment m 3 statIons
- constructIOn of a central warehouse

ImgatlOn System Layout
DlstnbuClOn del sIstema de nego

RIver DivenslOns No 10
DenvaclOnes de nos

LocatlOn(s) RIvers
localIzaclOnes

- Las Canas - 1
- Las NaranJos
- Chuchocato - 1
- Belen

- Sta Teresa
- Paso Bundo

- Las Canas - 2
- Talmque - 1
- Chuchocato - 2
- Colon

Type(s) - 1 concrete wi stop-logs & 5 structures & 3 wooden & 1 earthen
TipOS

Mam Canals No 1, & Kms 12 7 , (Total Irng. Sys Area (Ha)· 597)
Canales pnnclpales (One Siphon)

Secondary Canals No 20, & Km 5465+,
Canales secundanos

Laterals No 7 , & Km 66,
Canales terCIanos 0 canaletas

Number of Pump StatIons 4/5 - pumpmg stations (3 with new equipment)
Numero de estaclOnes de bombeo

Number of Well Pumps 17 (15 new & 2-2 yrs old - 4 non-functIOnal wells)
Pumpmg CapacIty 500 lis

Numero de bombas pozo Capacldad de bombeo
Average Pumpmg EffiCiency Est 80-85 % (new) & 70 -75% (old)

PromedlO de efiClenCla de bombeo
Note Ongmal decree shows 30 wells, 2-d,verslons, 2 pumpmg stations & 1 Siphon

Number ofMam Roads 1 , No ofKms 94, Total Area (Ha) 337
No de calles pnmanas

Number of Secondary Roads 11 No ofKms 355
No calles secundanas

DeSigned On-Farm DelIvery Amount (l/s per Ha) 25-30 lis (4-7 hrs) per Mz
Caudal dlsefiado de dlstnbucIOn a parcelas

Number of Measunng Structures 1 Sizes
Numero de estructuras de medlclon Tamafios

Type(s) ofMeasunng Structures parshall
Tlpos de estructuras de medlclon
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SIzes 50 ,. 50 em (average)
Tamanos
SIzes '\.

Tamafios

Number of Measunng De\lces N01llrjE SIzes
Numero de aparatos de medlclOn Tamafios

T\ pes of Measunng DevIces ongmally ves. but NO~E no,,"
Tlpos de aparatos de medICIon

Number ofOn-Fann Outlets Estimated (jj} 1200 +
Numero de compuertas de dlstnbuclOn en parcelas

Number ofOn-Fann Measunng DevIces NONE
Numero de aparatos de medlclOn en parcelas

Tvpes ofOn-Fann Measunng Devices NOl'iE
TIpOS de aparatos de medICIon en parcelas

Estimated System Losses 600% EfficIency % 400%
Perdldas estImadas del sistema EficlencJa

EstImated On-Farm Losses 55 0%_, EfficIency 0/0 45 0%_
Perdldas estIrnadas en parcelas EficlencJa

Estimated Overall ImgatlOn Svstem RehabIllty (%) 70-80%
Confiablhdad estlmada del sIstema de nego

=1060

(mcluded III mam dramage no's)
Total Area =183

LocatlOn(s) various
LocalIzaclOn
Total length = 38 5 Kms
Total Area = 87 7 Ha

275

&Km

11

&Kms19

Dramage System Lavout Total Dramage Area (8a)
DlstnbuclOn del sIstema de drenaJe

RIver &-/or Natural Outlets No
Desagues de nos y/o naturales

Tvpe(s) X - Natural RIvers &- valleles
Tlpos(O)

MamDrams No
DrenaJe pnncipal

Secondary Drams No

DrenaJe secundano
Laterals No & Km

DrenaJes tercianos 0 aseqUlas
Number of Dramage Pump StatIOns NONE

Numero de estaclOnes de bombeo de drenaJe
Number of Dramage Pumps NONE Pumpmg Capacity

Numero de bomba de drenaJe Capacidad de bombeo

Mobile eqUIpment bemg transferred - Yes X - No
EI eqUlpo automotnz esta slendo transfendo

Attach LIst ofEqUIpment -
AdJunte la hsta de eqmpo

Donor Japon Make Model
Marco Modelo

1 - tractor (dozer) Komatzu P58

Year ConditIOn
Ano CondlcIOn
1997 Good - (Bueno)
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1 - front-end loader CaterpIllar 910 1997 Good
1 - motor-grader MltsubiShl 330 1997 Good (under repair)
1 - backhoe Komtsu PIOO 1997 Good
2 - dump-trucks Hmo 275 1997 Good
1 - pick-up (4x4) Toyoto HyLux 1997 Good
- (double-cab)
2 - pIck-ups (4x4) Toyoto HyLux 1997 Good
- (regular cab)
4 - motor-cycles Honda 1255 1997 Good
1- computer --

GOESIMAG
1 - motor-grader CaterpIllar 70 1970 FaIr (Regular)
1- tractor Caterpillar D4 1965 Fair
I-tractor Caterpillar D6 1965 Fair

Attach Annual Ramfall DIstrIbutIOn (MonthIylWeekly)
Ad]unte la dIstnbuCIOn de lluvIa en el afio (mensual/semanal)

Crops Produced Area (Ha).
CUltlvOS prodUCIdos Area

Season (dates)
EstaclOn del ano

Yield per Ha
RendimlentolHa

Valuerron
Valorffon

1800

400-/sack
60 -/saco

163 -/ton

80.-/net(red)

140qq

50.DedeslMz

100 tons/ha

All Year

WIOter(lnvlemo)
Apnl - August
All Year
Todo el ano
All Year

250

850

2000

3000

Rice 
Arroz

Corn - *
Malz

Cane 
Cana
Pasture
Pastos

Vegetables * 1000 All Year ChIle - 600 sackslMz
Hortahzas Pepmo -220 sacoslMz

(* = 2 to 3 crops per year, * = 2-3 cosechas al ano)

Notes The WUA service area IS divided IOto five sections with 22 Water User Groups
#1 - 80% gravity and 29% wells
#2 - 15% pumpmg..statlon and 85% wells
#3 -15% gravIty, 75% pwnpmg statIOn and 15% wells
#4 - 15% gravity, 75% pumpmg statIOn and 15% wells
#5 - 100% gravity -
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This section # 5 IS about 660 ha "Ith 660 farmers (families) '\'Ith an average land
holdmg of 1 0 ha or less At present thev have separated IOto a Farmer's
-\SsOClatlOn, separate from the '"VA, and are collectmg 175 Colones per ha

Thev are responsible for laterals (12 6 kms concrete plus earth) and 400+ kms of road"aH
withm the area, which IS dIVided mto four sub-sectors "Ith a ~eparate canal operator each
They have made repairs to the maIO canal and two dn,erslOn structures, and recenth
IDstalled two small bridges

Past Cost of GOES - Water Service per Ha
Charge to Water Users 4600 Colones & 21 00 Colones With-out \\-ater sen Ice

Present Cost ofWUA - Water ServIce per Ha
Collection of "Out-of-Pocket" - -\nnual O&M fee ( 250 Colones /per Ha I\'ear)

- AdmlDlstratlOn
- O&M - MaIO Canal
- Mamtenance of part of the Prmclpal Roads (along maIO canals)1
- Mamtenance & Preventive Mamtenance of" ells & Pumpmg StatJOns
- Cost of ConstructIOn & Remm 109 of Four River DiverSIOn Structures?
- General Overhead Costs

Note The Water User Groups (22) pay each Canal Operators@1.000 to 1.500 Colones per
month

82 AtlOcoyo North (Norte) I&D DIstnct Profile

ATIOCOYO NORTH (Norte) IRRIGATION PROJECT INFORMATION PROFILE
Oetalles de Provectos Riego

Project name ATIOCOYO - NORTH (Ongmal Decree No 286- refer Note - belo,,)
Nombre de Proyecto (refer to Note below)

Total Project Area (Ra) 2706
Completo areas de proyecto (ha)

Area Imgated (Ra) 1,200-North (Presently lrngatmg 1500 Mz-Separated by Lempa River)
Superficle regable (ha)

AddItIonal 1mgatable area (Ra) mcluded 10 above
ExtenSIOn zona (ha)

Number ofLandowners 180 (w/20 aW31tmg title transfer)
Numero de patrons
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Number of Farmers 180
Numero de GranJeros

SIze of farms <lOHa , < 100 Ha 5 -50, 100-1,000 Ha , >1,000 Ha
Claslfico de palS

Average landholdmg Ha 40 (80%) = 514 (now reported as 2 80
PromedlO area

Attach DIStnct Maps/drawmgs
Apegar mapas / empates

DesIgned System Flows (lis per Ha) 18m3 pnnclpal & RII = 12m3
Deslgruo proJecto flUldos

Other,Wells,

1.57 m3

X (RIO Lempa) RIver(s),

GraVIty, X (Norte) GraVIty + Pumpmg Wells,
1975 - 1978 ongmal , & German Asst. ProJ 1983-93

(Designed by ICATEC, SA JulIo 1973)
IDB - $8 0 MIl & GOES - $ 7 9 MIl

(Both AtlOcoyo North & South)

Actual present system flows (l/s per Ha)
Real proJecto flUJdos

Source(s) of water supply
Fuente de agua

Type(s) ofID systems
Date project constructed
flcha de constrUJr
CapItal Costs (Donors & GOES)
Costo de capItal

Irngatlon System Layout
SIstema de plamficar

RIver DIversIOns No 1 LocatlOn(s)
Type(s) 1- Pumpmg Station for North

Note The ongmal decree no 285 shows one smgle system. However, m mltlal constructIOn a
large SIphon andpart ofthe connectmg canal were not constructed. A separate pumpmg
statIOn was mstalled to servIce northern area. Therefore, a detazled accurate Inventory must
be madefor both north and south system areas - (separated by the Llmpa RIver)

ImgatlOn System
Mam Canals No 1 & KIns 1011

Canal pnncIpal
Secondary Canals No 14 & KIn 2115

Canal secundano
Laterals No.9 & KIn

Canales terCIatIos 0 canaletas
Number ofPump StatIOns 1

Numero de estaclOnes de bombeo
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Number of Pumps 3 Pumpmg CapacIt'.
Numero de bomba

Average Pumpmg EfficIenC\ < 50%
Bomba PromedlO Eficlente

3-300 hp pumps
(Ongmall) 1,800 Us)

I
•

Number ofMam Roads 4 No ofKms

Number of Secondary Roads 8 No ofKms

Designed On-Fann DelIverv Amount (Us per Ha)

Number of Measunng Structures 10 SIzes

Tvpe(s) of Measunng Structures
Number of Measunng DeVIces

Types of Measunng DeVIces

Parshall (Now estimated flo\\ -based on e~penence)

Sizes

(Flows estimated b) canal Operator)

Number of On-Farm Outlets
(Delivery pomts)

102 SIzes

Number of On-Farm Measunng DeVIces

Types of On-Fann Measunng DeVIces

EstImated System Losses

EstImated On-Farm Losses

SIzes

EffiCIency %

EffiCIency %

EstImated Overall ImgatlOn System ReliabIlIty (%) 35 %

Water Users AssocIatIOn OperatIOns
'Votes (1) The service area IS diVided mto 14 sectIOns However, #12 & #13 are not Irrigated.

(2) Smce 199019. the 12 sectIOns are thvlded mto two service areas (1, 2, 3,10,11,14)
and (4,5, 6, 7, 8, 9)

(3) 90% ofthe area IS cropped m rice, all grow a ramy season crop ofrice However,
the %ofthe area not growmg a second crop ofnee gets a preferencefor supplement
IrrigatIOn water prtor to the start ofthe ramy season and dunng the dry penod.
(4) The %ofthe area growing a second crop ofnce dUring trrlgatlon season receives
water on a debvery schedule every eight days, Irrlgatmg 24 hours per da} With an
estunated water debvery ofsuffiCient water to trngate 4 man:.ans in 24 hours
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(5) All water-users pay 225 Colones per Mz. and those recelvmg water for a second
crop pay an additional 200 Colones per Mz.
(6) The WUA also rents equipment, mcludmg a nce harvester

Dramage System Layout
SIstema de plamficar

RIver & lor Natural Outlets No LocatIOn(s)
Type(s)

Mam Drams No 4 & Kms
Drena]eI pnncIpal

Secondary Drams No & Km
Drena]el secundano

Laterals No & Km
3rd

Number ofDramage Pump StatIOns

Number ofDramage Pumps
Numero de bomba

MobIle EqUIpment bemg transferred - Yes

Attach LIst ofEqUIpment

Pumpmg CapacIty

X No

Attach Annual Ramfall DIstnbutIOn (MonthIylWeekly)

Crops Produced

RIce

Com

Pasture/cana

Other

Area (Ha)

90%

10-05%

Season (dates) YIeld per Ha Value per Ton

Past Cost of GOES - Water ServIce per Ha

Charge to Water Users
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Present Cost ofWU t\ - v.. ater Sen Ice per Mz L\1I pa' 225 & ~ pa' +200 Colones

I
I

CollectIOn of ··Out-of-Pocket" - Annual 0&'f fee ( Colones Iper Ha 1\ ear)
- L\dmmlstratlOn
- O&M - MalO Canal
- Mamtenance of part of the Pnnclpal Roads (a long malO canals)
- Mamtenance & PreventIve Mamtenance of pumps & Pumpmg StatIOns
- Other Costs
- General 0, erhead Costs

L\tIOCO)O l\orte pays for manual labor at 237,300 to 474,600 Colones for mamtenance of the
system

\ote Personnel 2- tecllmcal &. 1- watchman M4G 8- WI4 1- T\S plus 3- temp canal
operators. 1- temp tractor opt. and 1- temp mechamc

Water dehvenr estimate at 25 Ls for 4 hrs Mz Rice IS lITIgated 18 tImes pIue;; 3 4 times per
lITIgatIon for weed control equals 22 tlmes per vear

83 L\tIOCO, 0 South (Sur) I&D Dlstnct Profile

ATIOCOYO SOUTH (Sur) IRRIGATION PROJECT INFORMATIONAL PROFILE
Datos de Proyectos fuego

482--- --------------

____360 _

>1 000 Ha100-1 000 Ha

SOUTH_{Part of the ongmal decree DO 285
see notes m AtlOcoyo ~orth -App.#2)

155 0 10cluded 10 above

ATIOCOYO

< 100 Ha 5 -50

Project name
Nombre de Provecto

Total Project Area (Ha ) 3064 0 _
Completo areas de proyecto (ha)

Area Imgated (Ha) 17040- wIth IrrIgatIOn = 1549 _
Superficle regable (ha)

AddltiOnallmgatable area (Ha)
ExtenSiOn zona (ha)

Number ofLando\V11ers
Numero de patrons

Number ofFarmers 482 _
Numero de GranJeros

SIze of farms <10Ha
Claslfico de palS

Average landholdmg Ha
PromedlO area
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Wells,

_2 45__(divert 3800 - 3200 lis) _

__X__RIver(s), Wells, Other,

_ GraVIty, _ GraVIty + Pumpmg,
1975 - 1981-- -------------
(Designed by ICATEC, SA Julio 1973)
IDB - $8 0 Mil & GOES - $ 7 9 Mil -----

(Both AtlOcoyo North & South)

Attach DIstnct Maps/drawmgs
Apegar mapas / empates

DesIgned System Flows (l/s per Ha) _ 1 5 _
Desigmo proJecto flllldos

Actual present system flo\\s (lis per Ha)
Real proJecto flllldos

Source(s) of water supply
Fuente de agua

Type(s) ofID systems _X
Date project constructed

flcha de construir
CapItal Costs ( Donors & GOES)

Costo de capItal
ImgatlOn System Layout

SIstema de plamficar
RIver DIvenslOns No 1 LocatlOn(s) _Suceo nver _
Type(s) Gravlty _

Note The ongInal decree no 285 shows one SIngle system, however In IDltlal constructIOn a
large Siphon and part of the connectIng canal were not constructed, as a separate pumpmg
statIOn was Installed to service the northern area Therefore, a detaIl accurate Inventory
must be made for both the north and south system areas that are separated by the Llmpa
RIver

&Km, 3.60-------

ImgatlOn System
Mam Canals No 1 & Kms 160---- ------

Canal pnnclpal
Secondary Canals No __9 & Km 30 7 _

Canal secundano
Laterals No 3

3rd

No ofKms 160---- -------Number ofMam Roads 1
No calles pnmanas

Number of Secondary Roads __32 No ofKms
No de calles secundanas

5410 _

DeSIgned On-Farm DelIvery Amount (1/s per Ha) 1.5 _
Caudal dIsenado de dIstnbuclOn a parcelas

Number ofMeasunng Structures 6 S1zes _3-Parshal (61cms)
Numero de estructuras de medIclOn 2-VentUi (40 cms) & 1-:&BC (80cms)

Type(s) ofMeasunng Structures
TipOS de estructuras de medIclOn
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Number of Measunng De\ Ices 1 Sizes .\OTT -CorrenfometlO
Numero de aparatos de medlclOn

T\ pes of Measunng De\ Ices _
T1POS de aparatos de medlclOn

Number of On-Farm Outlets 32 SIzes 20 ems ------
No de compuertas de dlstnbuclOn en parcelas

Tvpes of On-Farm Measunng Devices Ventun _
Tlpos de aparatos de medlclOn

Estimated S\ stem Losses Efficlenc) % _

Perdldas estlmadas del SIstema EficlencIa

EstImated On-Farm Losses EfficIency % _
Oerdldas estlmadas en parcelas Eficlencla

EstImated Overall ImgatlOn System RehabllIty (%)
Confiablhdad esumada del slstema de nego

Dramage System Lavout
Sistema de plamficar

RIver &.. lor Natural Outlets No LocatlOn(s) _
Tvpe(s) _

Mam Drams No & Kms -----------
Drenajel pnnclpal

Secondary Drams No & KIn
Drenajel secundano

Laterals No & Km
Drenajes terclanos 01 aseqUias

Number ofDramage Pump StatlOns _
No de estaclOnes de bombeo de drenaje

Number ofDramage Pumps Pumpmg CapacIty _
Numero de bomba

MobIle EqUipment bemg transferred - Yes _X No _
El eqUlpo automotnz esta slendo transfendo

Attach LIst of EqUIpment
Adjunte la hsta de eqUlpo

Attach Annual Ramfall DlstnbutIOn (MonthlylWeehJv) _
Adjunte de dlstnbucIOn de lluvla en e] ano (mensual/semanal)
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Crops Produced Area (Ha) Season (dates) YIeld per Ha Value per Ton
CUltIvOS producIdos Area EstacIOn del ano RendImIentolHa Valorrron
RIce 55245 Nov - Jun 13585 gglha C/ 103 -/gg
Arroz
Corn 6853 Nov -May 858 gg/ha C/ 105 -/gg
Malz
Sweet-Corn 35 Oct - Jun 68600- tray/ha 4 50/tray
Malz Dulce BandeJa/ha BandeJa
Water- Melon 839 Nov - Ene 12,870 - v/ha C/3 O/v
Sandea

Yuca 244 May-Apr 500. gglha C/400/gg
Pastures 91748 Oct - Sept 8164 bot/ha C/2 0 !bot
Pastos

Past Cost of GOES - Water ServIce per Ha _

Present Cost ofWUA - Water ServIce per Ha _140.00 Colones _
CollectIOn of "Out-of-Pocket" - Annual O&M fee L Colones /per Ha /Year)
- AdmmlstratIOn
- O&M - Mam Canal
- Mamtenance of part of the PnncIpaI Roads (a long mam canals)
- Mamtenance & PreventIve Mamtenance ofpumps & Pumpmg StatIOns
- Other Costs
- General Overhead Costs

Note. Water Users contnbute about 15 days per Ha or 317 Colones lD manual labor for a
value of 457 Colones per Ha for water servICe. ThiS IS an excellent method of keepmg water
charges at a lower cash rate
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100-1 000 Ha , > 1 000 Ha---

___2,196 _

____2,196 (1997 = 116 w/~ater senlce)__

84 Lempa-Acahuapa I&D Dlstnct Profile

LEMPA-ACAHUAPA - IRRIGATION PROJECT INFORMATION.\L PROFILE
Datos de Provectos Rlego

Project name __LEMPA-ACAHUAPA_(Ongmal decree no 396)
Nombre de Provecto

Total Project Area (Ha ) 4,325 1997=16352 _
Completo areas de proyecto (ha)

Area Imgated (Ha)_ (OrlgmaI2,726~_2511design __1997 = 981
Superficle regable (ha)

AddltJonallmgatable area (Ha)
ExtensIOn zona (ha)

Number ofLandowners
Numero de patrons

Number of Farmers
Numero de GranJeros

Size offarms <IOHa ,< IOO Ha X--- --
ClasIfico de patS

Average landholdmg Ha 57 (V'tl4-Coop's)_1997=10 (R) & 176 (L)__
Promedlo area (1-3 Ha = 1026, 3 1-25 Ha = 441, >25 Ha = 724 & total =2,196)

Attach Dlstnct Maps/drawmgs
Apegar mapas I empates

Designed System Flows (lIs per Ha) 18+ Mam Canal = 5 Om3!s
DeslgnlO proJecto flUldos -(Ongmal desIgn for 18 hrs.lper day -Monday to Saturda})

(DeSigned bv Salzgmter, German CLASS, Peru & CONSULT -\, EI Salvador)
Actual present system flows (lIs per Ha)

Real proJecto flUidos (Area dIVided mto 53 unIts)
(Sector #1 = 20 , Sector #2 - 13 , Sector#3 = 20 UOltS)

Source(s) of water supply __X__Rlver(s) Wells Other
Fuente de agua

Tvpe(s) ofID systems _X_ GraVIty Gravity -r Pumpmg Wells---
(Irrigate only durmg dayhght hours)

Date project constructed _(deSigned 1985/86)__estlmated 70% completed -6/98
flcha de construlT (major constructIOn started 10 1991/93)

CapItal Costs (Donors & GOES)_$ 170 mIl W!$10.9 - IDB & $6 1 - GOES
Costo de capItal (40 yr Loan wi 1" 10 yrs @ 01 % and balance 30 yr @ 02%)

(The area IS diVided IOto 53 UnIts for records! reports)ImgatlOn System Layout
Sistema de plamficar

RIver DlvenslOns No 1
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SIzes------ ----------
Tamanos

Tvpe(s) GravIty _

Mam Canals No _1_(50 m3) &.. Km _4646_ Total Area = 16.256 Ha
Canal pnncipal

Secondary Canals No _2_ & Km _R = 13 3 (21m3) & L = 10 7_(29 m3)_
Canal secundano

Laterals No 6 &Km,_148 _
3rd

Number of System Dams _4_ Total Area = 20 855 Ha
(DIstrIbutIOn designed Efficiency = 63%)

Note Part of the IrrIgatIon system 734 kms / 209 Ha IS buIlt on elevated levies

Number ofMam Roads 1 No ofKms 1166---- --------
No de calles pnmanas Total Area = 15 572 Ha

Number of Secondary Roads _2 No ofKms _R= 04_& L=_107_
No de calles secundanes

Number of Lateral Roads 20 No ofKms 256---
No de calles de terciatlOs

DesIgned On-Farm DelIvery Amount (lis per Ha) 1.25 + _
Caudal disenado de destnbuclOn a parcelas (On-farm desIgned Efficiency = 40% )

Number ofMeasunng Structures 26 constructed out of 56_SIZes _
No de estructuras de mediclOn (1 - MC, 9 - LC, & 16 -RC)

Type(s) ofMeasunng Structures Parshall Flumes _
TipOS de estructuras de medlClOn

Number ofMeasunng DeVIces
No de estructuras de medlclOn

Types ofMeasunng DevIces _
TipOS de estructuras de medIClOn

Number of On-Farm Outlets SIzes------ ----------
(DelIvery pomts) Tamanos
Number ofOn-Farm Measunng DevIces SIzes _
No de compuertas de dIstnbuclO en parcelas Tamanos

Types of On-Farm Measunng DevIces
No de compuertas de dIStnbuclO en parcelas

EstImated System Losses EfficIency % = 63% deslgned. _
Perdldas estlmadas del systema Eficiencia

EstImated On-Farm Losses EfficIency % = 40% deslgned _
PerdIdas estimadas en parcelas Eficlencla
EstImated Overall Imgation System RelIabIlIty (%)
ConfiabIlIdad estImada del SIstema de nego
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Total length = 19 2 Kms

Total Area =29 839 Ha

)\.---

& Kms :\.

-'rd
~

Dramage S\ stem Lavout
SIstema de plamficar

RIver 8... Jor Natural Outlets No
Tvpe(s) _natural_
Mam Drams No X

Drena]el pnncIpal
Secondary Drams No 8... Km-----

DrenaJel secundano
Laterals No & Km-------

Mobhe EqUIpment bemg transferred - "es No _
El eqUlpo automotnz esta slendo transfendo

Attach LIst of EqUIpment
AdJunte Ie hsta de eqmpo

Notes (1) I&D District IS provldzng land levelmg sen'lces estimated at average of200 m3lHa
or 2.500 Colones /Ha. average cost. (2) provldmg land preparatIOn services - plowmg @ 300
per m.., dlskmg@130 per m:. & sowmg@ 120 per m:plus 13% tax
(3) Water charges and land preparatIOn charges all go mto a special Lempa 4cahupa District
fund.

Attach Annual Ramfall DIstnbutlOn (Monthly/Weekly) _
AdJunte la dIstnbuclOn de lIuVIa en el anD (mensuallsemanal)

Crops Produced Area (Ha)
Cultlvos peoducldos Area

Season (dates)
EstaclOn del ano

YIeld per Ha
RendnmentolHa

Value per Ton
Valorffon

1997/98 -1000 Ha m crops w/600 Ha usmg water & 400 Ha m cana (no water service)

RIce
Pasture
Sugar Cane

Past Cost of GOES - Water ServIce per Ha
Costas de passado de agua - GOES

Charge to Water Users _
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Present Cost of WUA - Water ServIce per Ha _500 Colones per HaNr_+13% tax
Costas de presentar de agua - WUA

Note Plus (1) A one ame subscnpaonjee of100 Colones per WUs and (2) a social actIvItIes?
fee of50 colones per WUs peryear

- AdmmlstratIOn
- O&M - MalO Canal
- Mamtenance of part of the PrmcIpal Roads (a long malO canals)
- Mamtenance & Preventive Mamtenance of pumps & Pumpmg StatIOns
- Other Costs
- General Overhead Costs
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<\.PPE1'.jDIXES

A Consultant's TOR/SO'"

Date September 25 1997

CRECER PROJECT
Rural EqUltable EconomIC Growth Project

San Salvador, El Salvador

TERMS OF REFERENCE

I Assigned Number

Short term consultant for the evaluatIOn ofand deCISIOn about tanffs for the
operatIOn and maIntenance of the IrngatlOn dIStnCtS currently under the adrmmstratIOn of
producers orgaruzed mto water user asSOCIatIOns

IT Proposed Candidate

An agncultural economIst WIth InternatIOnal expenence In adVISIng about prIvate
management of IrngatlOn dIStnCtS and mstItutlOn bUlldmg ofself governIng water user
aSSOCIatIOns ExperIence In Latm Amencan countnes IS preferable

ill. Background

There are four major IrngatlOn dIStrICtS mEl Salvador, AtlOcoyo Norte, AtIOCOYO
Sur, Lempa-Acahuapa, and ZapotItan The Lempa-Acahuapa, despIte ItS financmg by the Inter
Amencan Development Bank, has not been fimshed but IS operatIng m the extent pOSSIble The
other dIstncts are completed and functlOrung A grant form the Japanese government ofabout
US$6 mIllIon WIll finance the complete rehabIlItatIOn of the ZapotItan dlstnct The
rehabIlItatIOn project for AtlOcoyo Norte has been approved by the government but funds are yet
to be allocated The AtIOCOYO Sur IS operatmg WIthout major dIfficultIes, although It needs also
some rehabIlItatIon works

Up to about 1990-1991, the dIStrICts were entIrely managed by the IrngatlOn
DIVISIOn ofthe General DIrectorate ofNatural Resources, a branch WIthm the MmIstry of
Agnculture, WhICh meant personnel, lOgIStICS, and mmor repaIr expenses covered by publIc
funds From thIS date on and motIvated by a change m the government polIcy, MAG gradually
reduced ItS support to the operatIOn and maIntenance of the dIstncts leaVIng the payment of the
reqUIred expenses to the water user asSOCIatIOns orgamzed for thIS purpose, and taCItly



transfemng the adminIstratIOn of the dlstncts to the pn\ate sector Current!\ the personnel
assIgned to the dlstncts IS mInimum and gO\emment financmg has reduced to payments of the
energ\ used to pump \\ater from the den\atlOns and some vvells insIde the dlstncts ThIs latter
pa\ ment refers specIficalh to the AtlOcoyo Norte and Zapotltan dlstncts

Dunng the tIme MAG was cOvenng the maJonn of the operatmg and
maintenance e'\.penses (O&.M) the tanff detennmed for thIs purpose and the tanff to CO\ er the
amortIzatIOn of Imestment were In arrears and the debt accumulated to some mIllIon colones
The actual figure In yet undetennmed smce 1) the umt m charge ofcollectmg the tanffs lost
control of the records 2) ownershIp of the land and parcels has changed hands a number of
tImes and 3) m some cases, there was not a tanff set for O&M and mvestments reco"ef) In an)
case the amount mentIOned by the lITIgatIOn DIVISIOn IS at least questIoned by the actual land
tenants and members of the \\ ater user aSSOCiatIOns Smce the tIme the aSSOcIatIOns have
undertaken the responsIbIlIty to manage the use of the lITIgatIOn dlstncts, the O&..M expenses
have been paId bv the users, except for the energy costs In the AtlOcoVO Norte and Zapotitan
cases

The current Mmlster of Agnculture has deCIded to officIallv transfer the
admInIstratIOn (1 e the O&.M) of the dlstncts to thelf assoCIations mcludmg the channel road
and mstallatIOn systems bmldmgs and other permanent faCIlItIes The machmery assIgned to
each dlstnct WIll be evaluated eIther to dIscard the unusable pIeces or to pubhclv auctIOn them
!,'Tantmg some pnvlleges to the assocIatIOns m the process (The lav. restncts the government
from donatmg Its goods to the pnvate sector)

Among the pomts of the transfer negotiatIOn an Important Issue IS the pavment of
the overdue tanffs as well as a gradual reductron of the energy pavment by MAG The proposal
of the aSSOCiatIOns IS for MAG to condone entIrely the debt, upon the argument that, even
WIthout an offiCial transfer the aSSOCiatIOns have covered the O&..M expenses and have saved
resources to the government MAG s posItIOn IS one of expectatlOn the Mlmster would lIke to
have an evaluatIOn of the amounts mvolved before takmg a decislOn on thIS Issue

GIven the financIal problems the assocIatIOns have faced and WIll face m the near
future especlallv If they have to cover all O&..M expenses mcludmg energy, and eventuallv
some Investment costs they have requested techmcal asSIstance to evaluate the expenses already
covered "IS a VIS the debt due to unpaId tanffs and to detennme the appropnate tanffto eaSIly
cover the O&M and other contmgent expenses

IV ObjectIve

The mam ObjectIve of these tenns of reference IS to preciseiv evaluate the value
of the O&M expenses covered by the asSOCiatIOns VIS a VIS the amount MAG claIms as overdue
tanffs plus mterests, and to assIst the associatIOns to set the nght tanffs for O&.M and,
eventually, for
covenng a proportIOn of the mvestment cost V"hIch IS another pomt of negotiatIOn A parallel
ObjectIve IS to tram the leaders of the water user asSOCiatIOns m the elemental technIques of

I
I



VII EstImated Dates and LocatIOn

Smce the negotIatIOns conducIve to an agreement on the transfemng of the
dlstncts to theIr water user aSSOCIatIOns are expected to be completed before 31 July, 1998, It IS
recommended to mItlate the work descnbed m these terms of reference by mId June, 1998 The
consultant WIll be located m San Salvador and arrangements WIll be made to take hun/her to the
dIStnCt SItes as often as needed

VITI Techmcal Coordmator

The techmcal coordmator wIll be Hugo H Ramos, the Agncultural PolIcy
AdVIsor of Crecer

IX Expected Outputs

These are the concrete products expected from the consultant

1

2

3

4

5

A financIal and economIc evaluatIOn of the expenses financed by the aSSOCIatIOns
m operatmg and mamtamIng the ImgatIOn systems along WIth an estImatIOn of
the amount saved by the government by tacItly alloWIng the asSOCIatIOns to
admInIster them

A recommendatIon memorandum on the appropnate tanffs to cover O&M and
other mmor contmgent expenses, for each of the major Imgatlon dlstncts

A rapId appraIsal statement on the water metenng and dlstnbutlon system
currently used by the aSSOCIatIons, mcludIng recommendatIOns to Improve It

In servIce traImng of the asSOCIatIon leaders on the maIn aspects of the scope of
work, especIally on settmg the tanffs and keepmg record of the water use and
payments

A memorandum Identrfymg future techmcal assIstance needs for the aSSOCIatIOns

One of the mam results of thIs techmcal assIstance WIll be to support the MInIster
and aSSOCIatIOns In finalIzmg the dIStnCt transfemng negotIatIOns, and to strengthen these other
type ofrural enterpnses



settmg tanffs and Implementmg a sImple but efficIent reco\en and record keepmg s\stem StIli
another SIde objectIve IS to appraIse the current \\ ater metermg S\ stem used b\ the assocIatIOns
and present recommendatIOns on ho\'\' to Impro\ e It

V Scope of Work and ActiVIties

The follOWIng are the mam actl\ Itles to be developed b\ the consultant

Prepare a financIal and economIC assessment of the costs covered b\ the aSSOCiatIOns m
terms of O&M e'\.penses addmg to thIS figure the savIngs generated to MAG b\ the
undertakIng of the adrmmstratlOn of the four major lITIgatIOn dlstncts AtIOCOYO Norte,
AtIOCOYO Sur, Lempa-Acahuapa, and Zapotltan

,., Prepare an economIc companson between these costs covered and e'\.penses sa\ ed to
MAG and the amount MAG IS claImIng as unpaId O&M plus Investment cost recovery
tanffs

3 Evaluate the economIC ImphcatIOns and Impacts on the sustamablhtv of the producers
mvolved m the ImgatIOn dlstncts of any official decIsIOn on the Issue of condonatIOn of
the debt

4 Recommend the appropnate tanffs to cover O&M and other contmgent expenses and
eventually, a proportIOn of the amortIzatIOn of the mvestments, for each of the major
lITIgatIOn dlstncts

5 AssIst the aSSOCiatIOn leaders to design a SImple system to momtor the recovery of tanffs
and keep record of the water use

6 Conduct a rapId appraIsal of the water metenng and dlstnbutlOn system of each lITIgatIOn
dIStnCt and make recommendatIOns for Improvement

7 IdentIfy future assIstance needs In the engmeenng finanCial, economIc and mstItutlOnal
areas where the asSOCIatIOns reqUire some strengthemng mterventlOns and help

VI Time ReqUired

It IS estImated a mmlmum of 6 person-weeks of work to complete the suggested
actIVItIes and to reach the objectives of these terms of reference

I
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4.PPENDIX B

Proposed 6/22/98

4.CTIVITY SCHEDITLE

ACTIVITY SCHEDULE

4.ctlvltvffask
Info !Data CollectIOn
- ReView eXlstmg data
- IdentIfy data needed
- Collect data needed
- ReView data collected

June Julv
22-24-26- -29-30101-03-06-08-10- -13-] 5-17- -20-22-24- -27-29-31

x-------x
x-----x---------X

x----------------------X

x-------------------------x

Hold Meetmgs/dIscusslOns
-CRECER x
- TechnoServe
- USAID
-MAG

Report ReVIews
- Rough Outlme
- Prehmmary OutlIne
- FIrst Draft Report
- Second Draft Report
- Fmal Draft Report

x
x

x x
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-\PPENDIX C - LIST OF MEETINGS and CO~TACTPERSONl\EL

6/19198 Travel to EI Sahador - Jack Earl Farmer (JEF)

6/20198
0930 - II 30 - Meet \\Ith Hugo Ramos CRECER Coordinator @ hotel

6/21/98 - Sunday - day-off

10 00

1605

1545

1030
II 30

6122198
0800 - 09 00 - CRECER Hugo Ramos (HR), Coordinator and RIchard Clark, COP

Re introductIOn and dIscussIOn of SOW
Meet Wlth lng EdWln M Arayon, MEE I MAG @ MAG , wi HR
Re IntroductIOn and dIscussIOn of SOW
With Hugo Ramos m hIS MAG office
Meet Wlth Attorney Mynan Esther Sorto (MES), @ CRECER, wi HR
Re Legal transfer oflrngatIOn DIstncts from GOESIMAG to WUAs
document
Meet With Ing Almo Edmundo Mendoza (AEM) Coordmator IrngatIOn
Projects TechnoServe (TNS) @ TNS wi HR &. MES
Jomed by lng Alejandro Flores Bonda (AFB), ChIef ofI&.D-MAG
Re Introduction and dISCUSSIOn of SOW

6/23/98
08 30 - 14 00 Meeting @ TNS wi AEM and staff Rutlho Mena (RM), Agr Eng,

Gonzalo Menudes (GM), Agr Eng, wi HR
Re DIscussIOn of SOW and Work Actlvitles

6/24/98
0800 - 1200 Meetmg @ TNS wi AEM and staff RUtiho Mena (RM), Agr Eng,

Gonzal0 Menudes (GM), Agr Eng, wi Llssette Funetes (LF), CRECER
Re DISCUSSIOn of SOW and Work ActIVItIes - draft of temporary work
schedule

15 00 ReVIewed ActIVItIes Schedule With Richard Clark COP - CRECER

6/25/98
09 00 - 11 30 Attended Transfer CommIttee meetmg @ MAG WI HR LF

Re Zapotltan ill -dISCUSSIOns
1200 -1530 Meetmg @ TNS WIth Zapotltan WUA, and TNS staffwlLF

Re Further dISCUSSIOns on Issues and constrams to transfer

6/26/98
07 00 - 14 30 Field Tnp to Zapotltan, meet Wlth WUA Manager

and farmers, wi LF & Cesar Adan Menendez (CAM), MAG
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6/27/98
07 00 - 16 30 FIeld Tnp to AtlOCOyO Sur, meet Wlth WUA staff, Manager

, and Canal Operator,
and farmers, wi LF & CAM

6/28/98 - Sunday - day-off

6/29/98
0900 - 11 30 Meetmg at MAG With Joaqum Flores, Manager for Lempa Acahupa ill m

San Salvado office wi LF & CAM
Re InformatIOn and data collectIOn on system

1400 - 1700 Meetmg at CRECER office With Attorney Mynan Esther Sorto (MES), @
CRECER, wi HR.
Re Legal transfer ofImgatIOn DIStnctS from GOESIMAG to WUAs
document - Issues and constrams

6/30/98
09 00 -12 00 Meetmg With CLESA @ CLESA office With Ing Alejandro Flores Bomla

(AFB), Cluefof I&D-MAG and , Manager,
WUA- ZapotItan ill, and LR & CAM
Re ZapotItan Id's - Electncal bIllIng and tanff charges

14 00 - 18 00 Attended Zapotltan WUA - Board ofDIrector's meetmg at Zapotltan
W/LF & CAM
Re Legal transfer ofImgatIOn DIStnCts from GOESIMAG to WUAs
document - Issues and constrams

7/01198
0630 - 1600 Attended AtIOCOYO Norte WUA - Board ofDirector's meetmg and field

VISIts With WUA staff, wi LF & CAM
Re Transfer Agreement and Issues and constrams

7/2/98
0900 -1230 Attended Transfer CommIttee meetmg@MAGw/HR.,LF, CAM

Re PresentatIOn by Attorney Mynan Esther Sorto (MES), CRECER, on
transfer document preparatIOn - then dISCUSSIOns of Issues

7/3/98
0630 -1600 Attended at 0900 Lempa Acahuapa WUA - Board ofDIrectors meetmg,

followed by field VISItS With WUA staff and farmers, wi LF & CAM
Re Present status of constructIOn and operatIOns of dIStnCt
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7J4198
07 00 - 16 30 Attended at 09 30 AtlOcoyo Sur - Board of DIrector s meetmg, followed

by field viSitS With WUA staff and fanners wi LF &. CAM
Re Legal transfer oflrngatlOn Dlstncts from GOES/MAG to WUAs
document - Issues and constrams

7/5/98 - Sunday - da,,-off

7/6/98
14 00- 15 30 Meetmg at DELSUR, compam office With lng Jaime Cordova,

CommercIal Analyslst, and
w/LF & CAM
Re AtlOcovo Norte s electnc servIce and bIllmg

717/98

I
-

1300 
1400 
1500 -

718/98
0700- 10 00
10 00- 1230
1500 - 1700

Departure for ZapotItan WI LF & CAM
Meetmg With Water Users In SectlOn # 5 ofZapotltan ill
Attended ZapotItan WUA - Board of Director s meetmg at ZapotItan
W/LF&
Re Transfer - Issues and constrams

Departed for field VISit to AtlOcoyo Norte- met wi LF & CAM
met With AtlOcoyo & WUA staff and farmers
@ CRECER w/HR

7/9/98
0900 - 1700 Transfer CommIttee meetmg at FUSAL wi HR LF & CAM

PresentatlOns and dlscusslOns by Jack Farmer and CRECER Attorney
Related to Legal Agreement for Transfer

7/10/98
0630
0900 - 1230
1230 - 1500
1530 - 1730

Departure for Lempa -Achuapa wi LF &CAM
DIscussIOns and field VISItS
Return travel
DIscussIOns With CRECER Attorney HR., LF
Re Legal constrams related to Transfer Agreement

7/11/98
0800 - 1700 Worked m CRECER office

7/12/98 Sunday - Day-off
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7/13/98
08 00 - 13 30 Worked m CRECER office
14 00 - 17 00 Meetmg @ TNS office w/CAM

Re CoordmatiOn and planrung for July 23 rd Workshop

7/14/98
0800 - 1730 Worked m CRECER office

7/15/98
0800 - 13 30 Worked m CRECER office
14 00 - 16 30 Meetmg @ TNS office w/CAM & AEM

Re CoordmatiOn and plannmg for July 23 rd Workshop

7/16/98
0800 - 1730 Worked m CRECER office
0900 Transfer CommIttee meetmg @ MAG - HR., attended

7/17/98
0630 - 1500 Departed for field ViSIt to AtiOCOYO Norte - wi LF & CAM

Re CoordmatiOn and plannmg for July 23rd Workshop
1530 - 1830 Worked In CRECER office

7/18/98
0700- 1400 Departed for field VISIt to AtiOCOYO Sur - wi LF & CAM

Re CoordmatiOn and plannmg for July 23rd Workshop
1430 -18 30 Worked m CRECER office

7/19/98
Sunday - Day-off

7/20/98
0700- 1230 Departed for field VISIt to Zapotitan - wi LF & CAM

Re CoordmatIOn and plannmg for July 23rd Workshop
1330 - 1830 Worked m CRECER office

7/21/98
0630
0900 - 12 30
1430-1830

Departure for Lempa -Achuapa wi LF &CAM
Re CoordmatIOn and plannmg for July 23rd Workshop
Worked m CRECER office

7/22/98
0800 - 1830 Worked m CRECER office

Re PreparatIOn for July 23rd Workshop

\
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0800 - 17 30 Attended Workshop on transfer of 1&.D Dlstncts

7/24/98
08 00 - 17 30 Worked In CRECER office

E\ at uatmg Workshop presentatIOns

7/25/98
0800 - 1730 Worked 10 CRECER office

Evaluatmg Workshop presentatIOns

7/26/98
Sundav - Dav-off

7/27/98
08 00 - 13 30 Worked In CRECER office
] 1 00 - 14 00 Meetmg at TNS wIth AEM &.. CAM

Re Report RecommendatIOns
15 00 - 18 00 CRECER office

7/28/98
08 00 - 14 00 CRECER office
14 00 - 15 00 travel to Zapotltan WIth LF
1500 - 1730 meet WIth Manager and Board ofDirectors
17 30 - 18 30 travel bach. to CRECER office

7/29/98
06 30 - 13 00 FIeld tnp to AtlOcoyO Norte w/ LF for

Meetmg WIth Manager, PresIdent ofBoard and TNS
Re Report RecommendatIOns

7/30198
0800 - 09 00 CRECER office
09 30 - 10 30 Meetmg WIth MInister of Agnculture @ MAG wi HR
fO 30 - 13 00 Attended Transfer CommIttee meetmg @MAG

and gave presentatIon on Fmdmgs & RecommendatIOns
7/31/98

08 00 - 18 00 CRECER office- RevIsIOns to final report
9/01/98

08 00 - 18 00 CRECER office- ReVISIOns to final report
9/02/98

Sunday - Dav-off
9103/98

0600 Departure for San Salvador AIrpOrt
Travel to USA

I
I
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APPENDIX D - LIST OF REFERENCES

1) Water User ASSOCiatIOns and Irngated Agnculture \\ Ithm the Context of the Rural Sector
- TECHNICAL REPORT - Tanuarv 1995 bv L Humberto Yap-Salmas Ph D 
Department of BlOlog1cal and IrngatIOn Engmeenng Utah State Umversltv for the
Support for Pohcv AnalYSIS and Agncultural Sector Investment \\-lth IICA (AID ProJ ect
519-0349)
- Refers on page '\.1 to artIcle m La Prensa Grafica press Dec 2 1994 that Illegal ah~ns
In CalIfornia cost the state Just over $1,38200 per year
- Generally confirmed the need for WUA sand e'\.panded agnculture \\lIthm EI Sahador

2) Proposed World Bank paper on El Salvador - Pubhc Sector ModermzatlOn ProJect,
March 1996
- Proposed a El Sah ador project for publIc sector modermzatIOn through techmcal
asSIstance loan, WIth pnvate sector partICIpatIOn
- Query If loan & project finalIzed

3) Marco De ReferencIa Para La FormalaclOn De una PolItIca NaclOnaI De Recursos
HIdncos En El Salvador - Informe Pnmero por Ennque AgUIlar AmI1po Consultor
InternaclOnal - ORGANIZACION DE LAS NacIOnes urudes para Agncultura Yla
AhmentacIOn (FAO) Roma - Mavo 1996, - programa de cooperaclOn Tecmca
TCPIRLAl4557
Query status of program

4) IrngatIOn Svstem Management Transfer (ISMT) and Water Users ASSOCIatIOn 10

AtICOCOYO (Sur) ImgatIon Dlstnct, EI Salvador - TECHNICAL EVALUATION
REPORT - September, 1996, by L Humberto Yap-SalInas, Ph D, DIrector InternatIOnal
lITIgatIOn Center, - Department of BlOlog1cal and ImgatIOn Eng1neenng, Utah State
Umverslty
- page 36 comment TechnoServe efforts should contmue and be expanded to mclude

1) A detal1ed mventory, or profile of a) phYSIcal condItIOns and of b) farmers

2) promotIon of land levelIng
3) contmue efforts to work WIth the government
4) page 38-

5) ComlsIOn E]ecutlVe llidroelectnca del RJom Lempa -CEL
- Propuestas para el Pago de Servlcos de EnergIa Electnca v ManeJo de Demanda en el

DIStntO de Rlego del MAG AtIOCOYO Norte
- Gerencla de PlaruficacIOn YEstudms - Febrero de 1998

- page 17-



6) Proyecto de Desarrollo Agncola del Valle de Zapotitan - Volumen IV -Plans
-TAHAL Consultmg EngIneers Ltd , Tel AVIV - JulIo 1970

7) Distnto de Riego y Avenamiento No 2 ATIOCOYO
- Asesona ICATEC, SA - JulIo 19973 & JulIo 1974

8) Evaluawn Cntica del Proyecto de Desarrollo Agncola Lempa-Acahuapa EI Salvador
- Bons E Bravo-Ureta y AlIno E Mendoza, TechnoServe - DicIemre 15, 1997

9) Propuesta de Transferencia de los Distntos de Riego
- FederaClOn de AsOCIaCIOneS de Regantes de EI Salvador - Agosto de 1996

10) EI Salvador - proyecto de fuego AtlOcOyo Pn 85 2298 9
M!slOn de Apoyo en OperacIOn y Mantemmiento • Agosto, 1992
- GFA-Gesellschaft Fur Agrarprojek.'te M B H
WIth separate Anexo (#1 through #50

11) CooperacIOn Salvadorena - Alemana
Fomento de la Agncultura de Regado y de los Servicios en el Area de AtIOCOyO
EstructuracIOn del Presuepuesto de la ASOCIaCIOn de Regantes del Sector Sur del Dlstnto
de fuego de AtIOCOYO -GTZ- MAG-GFA - Abnl 1993

12) Regamento Interno dela ASOCIaCIOn de Regantes del Sector de AtIOCOYO San ISIdrO
DIStntO de RIrgo y Avenamiento No 2 - TechnoServe , -Juho de 1996

13) Rules and RegulatIOns of Central CalIfornIa Imgation DIStnCt - 1990
WIth two page letter - 1998 Water Rates and AllocatIOns, - March 4, 1998

14) Impacto Arnblental del Proyecto Hidroelectnco EI CImarron - CESTA
Centro Salvadoreno de TecnologIa ApropIada

15) Farm Imganon by Jack Farmer- (BasIC pnncipals of farm ImgatIOn· book.let)

16) Measunng ImgatIOn Water, UmverSIty ofCalIfomIa DavIs -1981 (leaflet #2956)

17) Surface ImgatIO!1, Umversity ofCalIfornIa, DaVIS -1995 (Handbook)

18) Water PolIcy and Water Markets, - 1992, World Bank Techmcal Paper No 249
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