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) 	 i. . ' 1 >. ]-4 -_:i4'I!k ­neatershep rotesthon units in that efhas 

They- Itw not be the proper agencies to execute the propose ,pt qjct 

but thtyshoul a rtainly participate. wI that sense, they expressea
 

there reves d fficIals. Oievie
through 

4. 	 Interest Possible of tiof the NatiA al Forest-. ans 

Natural Prsours ICA). uti 
The institutions that I" tghe 1e responsibility to undergo water­

anag jent ctivi ties are IS tain Efth1adoran W.OR in Guateala, 

and o-ugh in Ho. has ADU t e of them ooul). fjtinictla th 
il ifteproe at the 

opratiotaI f&*).. * cLr~ qlsc it, -'ot ho rneous, being 

reltivly tter I-ElSaar iAt.1nin Hondcuras, ISRDj covers all 

aspects of watershed oi.a.vu to,drtent. 

One llitant is the ~ in Ixest develpnnt for ccumercial 

purposes, as well as the focus on isolated reforcstaticn activ*Ats. The 

institdftions are relatively weak budget wise, although CflIWOR May b 

in a better position relative to ISME and INAFOR. All three suffer 

limitations in trained hunan resources. 

5. 	 Possibl.e Participation of Regional Institutions 

FLegicna insti1tutions overed were SIECA and CARH. SIhXCA serves as 

Jb'.ecutive Secretariat for MUNIER, and participates in the ()antral )7n~r­

ican Eniergy Program (PlEIC). CRIMI is fonied by the national institutions 

h, charge of hydrcinteotological services and general water resources 

evaluation. It has an Lxecutive Secretariat in Hon-duras. 

AUthogh MQt4-M has not been active and FPEJON face~s financial 

troubles, the participation of SIECA mzoy be usefil. if the project uncker­

tak~es activities related to hydroelectric generati- n watersheds, since 
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it is an effective channel of ommmzication within the energy and con-Il =::= ]ii !i at=i ! = i 


aic sectors in Central Awvrica. 

CJUMI participationi may be useful to initiate and coordinate activ­

ities reated to watershedJ diagnosis thrughJf its,iixubr inlstittions. 

Also, the lobby for approvl of program and activities related to the 

, pioject at the Internzational Techdnical Cooperation Departrmnts of the 

national planning offics. It may also serve as clearing hUM for in­

ternational watersheds data exchange. 

6. Interest and, illigness of Gweranents in the Proposed Project 

"Thins uin the persons intervied and their opinions can­

not be considered as official. Nevertheless, they are authorized and 

valuable opinions since they were officials at the techical as well 

as managerial levels with good mwledge of the situati 'rpa ling 

in fheir comt ies. 
I. 

Fran these opinions it is o~cluded that there are good posibil­

ities for project appro'val if it is focused oniinstiboiri develop­

ment and if it is related in sane sense to activiti--tthat already are 

being given high priority by the govenim-nts. Thlese activities are 

usually xelated to the large hydroprojects, but not necessarily so. 

Inve-sbT6ift in watershed nmanagemant activities; are presently ,not 

very high. ii, thie order of half a million to three and 

a PbWr~i althougjh are saws invesum.n1inIJlssr~982, theare 

.roiaUgejk inrnge beiod-rried on.. 1: -vertheless,A 

wasea~il~jhigih ii~tere:t fit the plzenning of~c>Peia 

'A'k'Ef4 yaorand tigns that priority woui rate hlih if properly 

~et L-. 
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~.Data Base Available 

Available infonation at national level is generally good as related 

.to and water resources, well as topographic andhydrcmteoroloy as 

thematic utaps and related doclxmants. 

Although there is not.similar overage in erosion rates and in oher 
o 	 4ol - ­

data areas, it is considered not to -be a serious Limitation. Data ex­

change, howver, is limited, specially between countries. 

The Caixoy (Guatemla) and Choluteca (moduras) areas have a relativ­

ely better data overage than other watersheds. 

9. 	 Principal Constraints Identified 

The principal constraints that uere identified may be grouped as 

follnXs: 

CX5R4I1'SIDE~rIPIEV 	 IN: 

TYPE 	 DESCRIPTION EL SALVADOlR GUMA~rt IDURAS 

Institutional Little political interest and 
_ _ _ _ bia m X .- xcking.X x 

Lack of calecte diagnosis and 
prioritizatLion for watershed 

JNng~et x XxX 
*Ird Led funds 	 X X x 

1tInapiqate app.oach for finan­
ck-alrequests x XXX 

" Limited insLitutional experience 
and capabdity (Ifu'nan resources 

adotherwise. x X X 

" I.Ack of adequaite reglional cflan­
nets, of cxnuication in water­

u- en I 	 --- -- - i- - X 



TYE ES rrmEL SALVADOR M3AMM~1A ICMXNWAS 

Institutional . High cost of corrective 

. . . . ' . . X i ,. les itan y tQarn prev­
entive measures, X x 

*Land tenure and lack of 
governme nt cotornolo 
certain variables. x x 

SLack ofn water resources d t-­mseplan. x x 
No linhs of waterhe
 
onanzigeent to covuntry
 
_develoarint. XX 

. Violence 
x x 

. International Watersheds 

10. Needs and Opportunities for a Regional Watershed Manaemnt Project 

-The- ifolsing Jnhst in-portant needs iuere detected: 

Diagnosis of the watershed situationi in Central Anerica. 

Methodology for project justification in terms of quantitative 

benefits, to obtain favorable funding decisions. 

Training of local personnel at all levels. 

Information and cooperation be-tween countries, especially as 

related to international. watershed%. 

OpQportunities wiere also detected, mainly in the follriny areas 

where a regional effort will b-- more adequate than a contry-lb'­

country approach: 



tionin tie area,~zi a basis fo prioitiztion 

Tov~brtake. a coordinate institutinl develo~rnan pogam 

takIin adata j*f coo.,di-, of scae. 

oniUA- C. scale. 

7b1make relevan~t contributions Lo practkcal aspects of waer­

shed rranagant using the greater leerage of a cmbtined ~natio-. 

11.' Outiine of a Proposed WaterhdMnagemetProject 

Based on the above, the follwing gidelines are proposed: 

Projct_ oal Institutional developm~ent. 

- Strater~ 	 Relate it to p.Loject situations alrezidy receiving high 

priority attention from the governments, such as large­

investment hydroelectric projects. 

-Project Orqanization:
 

Principal Institutions:
 

The projet 	would be managed by CATIE with the help fran CRRH, 

Supportingj Institutions:. 

The project would receive cooperation frarn SIEC:A at the regional 

level. At the national level, points of coincidence would 



Thee with the activities, of bethveplznning offiesV Natnal Water 

n ssaources Cbnittee (representatives, of CrI) Natincal Geograh­

........ 
? , , . .. 

,..... 
.. 

. *-'.-......' : 
. . 4.., . 4-..., .. .. ...4.. , , i " ! i' 
ic Institutes,'and Electrification institutions. 

Project 929n~nnts. 
4.-j
i .. * 

:, 
4 

7 
4,4.. 

!!~i: 
4 

.. -.. .c ~ , ra *44-.The principal project .in,..s.. m kes a.'-u(ponentswould be the ~ s .folloing-.' . .. ... . 

a Diagnosis and pilot projects; 

f Technical assistane: one Project .anager and seven regional spe­

* cialists-instructors, at CAT1IE; one technical assistant to CRRH, 

be provided as needed. 

Instutional developmentef t, including han resources training; 

f Conciousness raisthi in decision makerers and instutions; 

. Watershed maniagemlent and Natural Rbasouce Infonmation Systan. 

-Project Du4 rationi: 

The duration of the pro:ject would be five years. It will be organ­

ized during the first year (contracts for specialists, and] initiation of 

diagnosis and selection of pilot projects). [During the second year this 

diagnosis and pilot project definition and characterization wovuld be- fin­

ished, and institutional developa-ent (includin9 humian resources training) 

and other activities would be initiated. These latter activities would be 

fully develcpedl during the remaining three years. A~n evaluation of the 

institutional development effort and other. ocaponnts would be made in the 

fifth year. 

4i 
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TABLE 1 

QX'1'lUJIc tw C . 'lwi A(;RIRI:ILvx'I.d S.x1i"i . 'r0u I,,:.ct.. GCY . IM!,i '"' 

oK1 17.7 

3 28 

27.3~ ~~~ 2.582 56. 

29.6 30.1 29.2 2)9.. 28.1 

" ..- 23.1 2,.0 28.. 23.2 

a,:c .n _,. CT.C I'1.1 5.1 I.. ]3 

It1 	 '.'Co)u::t '"' - I' 	 t _____, ____t,. _,____._(, ... _ ,-"_______ 	 ,,_"_ 

1; . l'v1 " 	 Cof f . 52.5 

Coff fc- 38.5 

i :: .-	 Cof fc'7 2,4.7 

_____I 	 Is_____ 21.3 
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3lanry '44 

--- '~ikPER~-CAPITA PicRmuma m 1969-71F=o Dniim wsj m~prw ='1002 .... ........
'ii . i 

Count 1976 1977 1978 1979 1980 

Costa Ric., 115 123 1-18 15106 

Er Salvador 97 98 108 106 100 

GuJatemnala 113 112 113 1111 

1onduras 85 87 94 93 89 

Panansi 100 104 102 98 92 

Suurce 11)8 

Thus, all Central Mxwrican countries are presently hard pressed to 

obtain hard-currency with whtich energy and maybersucsOft ueo
he araua to inport neededRgo2xtent~ even ­
food. But this currency is obtained frtevery vulneable agricultural 

export products whese value in the international anrket diminishes osten­

sibly eiach day. 

Also, the large dependability of the internal Gross Proi ds t on the 

agricultural sector and the high rates of pxulation growth, inpose a 

heavy burden upon the natural resources of the Region because of increas­

ing dcmands for food and cash crops, isll as for fuel. 

Cash crops such as sugjar ca'ie and the open-soils cotton, have usually4 

displaced food crops in the_ flatlands. In turn, food crqnps such as corn 

and beans pliuiti.U folloding tlhe cut and Lrn procedures of shifting agricul­

ture, have movei to high sloped lands of fo,,st vcation, whi.ch are alsc 
diminished by locqing and firewood cutting. 
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Regional level in ordr to substitute thermal by hydroectric 

generation as much as it is feaste and advisable.' 

Thaese efforts include an institutional frarork and several 

related activities. 

vite institutiofrrtim k includes a Regional techaical and 

byVL ic h atdcd.Oeo the irs an madvisory body called Central tmerican Energy Conission" t(CteME)mplete 

whc-e , secjietariat is the "Central Amrican Secretariat for Ecxnczuic 

Integration" (SIio), and the "Regional C ittee for Hydraulic 

Resources" (CRPf ). Te rel ated activities cintrise a UNDP funded 

Centrally, rican as Pngrane(PEICA) and an interconnection 

The Centrals trerican interconnection efforts have been supported 

by E= since the past decade. onse of the firstand mest cx plete 

studies miade on this subject, is th)e one mae by ECLA in 1977 in order 

to evaluate the overall benefits of the intercsnncotion. This study 

coapared thie costs involved in meeting the electric dands of the 

Region fra 1980 to 2000 under three alternative scherres: 

a)Each country optimzing the devolomant and operation of its 

el&etric system without any interconnection; 

b) 71v-- Region optimizes the operation of a Regional systan which 

is formedl by all national systems interconnected; ary] 

c) Each country plans the developnwnt of its own system indivi­

dually, -,ut as interconnection becat available tix-Ar oper­

ation is optimized in conjuctioni. 

ITve study shomxyd that the inost econcmic way of nmeting the, electric 

demands war, alternaitive b).* The present value of savings as caipaired to 

alternativc a) mare nore than $400 million. Ilvx- more realistic alter­

nwative 0) gave savings in the order of frcn 100 Lo 400 million dollars 
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as Oaxplrxlto alternative a).0 

ITe intercxnnection would allow a mare efficient use of the 


hydroelectric potential of the Region as a wihole, which is not uniform
 

frcn country to country as can be seen in Table 7.
 

TABL 7o 

ECCNa4ICALLY FEASIBLE HYDROELEIMIC MI~ERr= M'f~PAL IN M~TflAL A!IERICA. 

(Frc Identified Pojects) 

CountyPwr11Eeg in anAvea year Q,1
 

(bsta Rica 8900 39,000
 

El Salvador 850 4,100
 

Guatemala 9900 43,300
 

Ibnduras 2800 12,300
 

Nicaragua 2950 12,900
 

Panam5{ 2500 r
 

Source: SIXA, M1TRE 

The interconnection is presently operatrg between Cos a Rica, 

Nicaragua, and Ibnduras. Shortly, as of the beginning of next year, 

it is expected to operate betuven Honduras and El Salvador. In 2 or 

3 years it is expected to interconnect El Salvador and Guatemala. 

Studies are under way to interconnect with Panamv. 

SIECA in its "Perspectves 'for Develovm.nt of the Central American Sub­

structure" (July 1982) coments that tUe solutonof th. energy problems 

of Ceutral Aimrica would greatly benefit with .ore regional pvojects 

http:Develovm.nt


similar to the interconnection. it also~urges to accelerate the use 

of natural renewable resources, especially the hryd*oelectrLcan er 

thermal, as well as bicuviss and direct solar energy-

C~rt0IER has ~proposed to the Central Ame~ricani Goverme~nts a mixed 

plan Ivligmicro hydroplants; for small isolated Trural areas, as ­

%rUJ as larcle projects to take advantage fecoiIes of scale. Tabl 

8 shows the- magnitude of proposed investments for hydropower develope-

TABLE 8 
O#IE21 SPP2DDDl*. AND PROPOSED IDUESDUM IN HYDROPCKER DMMHD 

1N CETRAL A&ERICA 

Country Goverrment Spending Proposed investments 
(1980) for the nineteen 

%of Grossi Million eighties (nillion Dollars)
Internal Dollars 
Product _____________ 

Costa Rica 19.5 662 1338
 

P-1 Salvador 15.8 518 280
 

Gvat*emala 14.4 1217 1647*
 

Ibmiuras 22.2 524 297
 

Nicarixjua 28.3 615 30 

Pan~m127.2 958 _______________ 

*1L~ rut to $604 million without Chulac and Xalala
 

Sources: SIEXA, 1013
 



As can be scen in Table, a,. the ef forts to be made by the, contriesn 

order to increase low-cost generatioqn and to appreciably decrease the fuel 

oonstziption for thenm~eiectric generation, have a high price agand in­

'Volve serious obligations in capital and interest payments. 

It is obvioecs that the paragraph included in the feasib~lity stWdjes 

of nmst large hydroelectric projects, qualifying and subjecting the econ­

cmic I1ie of the project "to the adoption of adequate mteasures to prevent 

the further deterioration of the vegetative, cover of the vt I'hdso as 9 

not to inciaase its actual sedimtent yield" has indeed a lo Qof'lwighbe 

hind it. !Jot to heed this prevention, especially when data on sedimrent 

yield'are scarce is ixkeed venturous, to say the least. 

An exauple of the econcuici in t of increased sedimnent yields can b~e 

obtained fran the studies undertaken for the Pueblo Viejo - Quixal hydro­

project in Guatem~la. 1/ 

1.3 Emoraroeoftershed Manag~ent in Hydroelectric Projects 

Thve Pu~blo Viejo - (bixal hydroelectric project is expected to start 

operations early rnxt year. Located on the Chixoy river in northern Gua­

tcmla, it will add 300 W4 to the installed capacity of the country, shift­

ing the present balance bet&e-n hydroelectric and therntal generation. Front 

about 42 percent hydroelectric in late 1982 (including the Aguacapa hydro­

plant) it will shift to 81 percent hydroelectric in 1983 and to 98-99 per­

cLmt by 1984, using thermal generation practically for reserve purposes only. 

It will decrease the use of diesel fuel for electric generation by 95 

percent and the use of bunker by 93 percent from 1982 to 1984. Consider­

inwg all uses for butnker, the now situation will cause a decrease of abouit 

50 percent (about 1.3 million barrels per year) in projected bunker conswip­

tion frkan 1982 to 1986. 
1/ m1is exaipe is usad With autliori~ation of Th'DI 



The effect is so marked that. it has prnzv~ted: SMCA mad other national 

institutions to consider alternative plans for the refinery in Escuintla-to 

cpe with the'new situation and not to have excess production fr 1983 to 

1986. 

The Pueblo Vic o - Quixal project has a 110 meter darn with a 46Q mi­

lion cubic meter reservoir. It includes 140 million cubic terso 

storage for a projected economic life of 50 years.kbre details about the 

project are given in Annex 4.6. 

It was first desigjned as pat of a com reesvhro1cr dv­

loprent of the wofioe upperi le Chixcy river basin. oeve , various 

subsequent studies have alternatively excluded and included the prop osed 

upstrem developrents with diverse effects u,=, Pueblo Viejo. Without the 

upstream projects (or increased sediment yields ran the watershed due to 

further deterioration of its vegetation cover), sedimentation rates at Pueblo 

Viejo wiS be greater than those originally envisioned. 

In 1980 a study was nude for INDE by a Consulting FirmV- to re--evaluate 

measures to relieve sedimentation in Pueblo Viejo reservoir. With sedimnt 

yields in the order of 800 metric tons per square kilome~ter per year at the 

damn site, about 600 in the middle reach, and as high as 1100 tons per 

square kilome~ter p-er year in the upper basin, the study rewimeided the cons­

truction of one of the previously considered upstream projects, no later 

than, 1990. 

The conclusions stated that "the detailed study of sedimentation con­

siderinareal dpc~sition indicates that Pue-blo Viejo will last aot 42 

years without any measures being taken, and after about 60 years the loss of 

active storage will increase rapidly and the annual loss of reveniue as 

mwall as firm qenerating capaicity will accelerate. Zventually, the site will 

I/ Thiis is used with authorization fran INC 
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becxomeunusable If this is allowed to happen, the rwer 9k will ffo 

portantly, a valuable and renewable energy resaore will have been renered 

useless. Oneo of the most in~,ortant hydro sites in Guateffela wouMd be lost, 

and the changes of finding another site to replaLce it are reiote." 

Although the Proposed Project would add 55 M4of capacity and Ii4 G,61 
of annual energy to the systero, it was choseni mainly because "it is.1he orly 4 

m~asure which provides long-term protection against sedinentation" and "will 

extenda the life of Pueblo Viejo to about 100 years and surely bueyond." The-*. 

econcmic study shmed a benefit cost ratio of 1.23 for the proposed project. 

A second alternative, a -Kand trap at dw! sanw sito but without Powe~r genera­

tion, also gave a benefit cost ratio of 1.07. Table 9 shmis the projected 
loss of firm energy at Pueblo Viejo without any measures taken. Table 10 

shows the reducing effects of upstremn measures upon Pueblo Viejo sediren­

tation. Table 11 shos the results of the preliminaryecommic analysis. 

TABLE 9 
PREWDM G1 RATICN GV FIRI EE AT PUEBLO VIEJO IqIwr MEASURES 

PER.IOD (YEARS) M!EAN FIR%1 E2,.R.FC IN PERIOD() 
(G'~I) __ _ __ 

0 1024.66 100 

0 - 20; 1022.42 99 

20 - 40 1007.58 98 

40 - 60 997.37 97 

60 - 80 862.09 84 

80 - 100 616.09 60 

SOURX: U%%1I - INDE 
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iCf. 52 48.9 41 73 32
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TABLE 11 

PRELIMIMN.RY DcMcr-f.IIC tVAI -3ATM,'OF TO D,1,-D TIE O 

1 ... .:.' .. 'c:. , 3 E'PI. (CIFEO/ 

HIH ... :7i) 

(10 	 ) I 6 6 
(I G (10 0(10 ()) _!0_0_) 

35 	 52.9 55.8 108.7 88.2 1.23 

S". .:t'. : 16 43.9 	 43.9 41.0 1.07 

(.ic,. ; ar,~ W:a.s:, ar 1 jon-: valw% lu.-atcd *:ith an intecst rate_ o: 

9 ") Source: 	 I-. - IND 

http:PRELIMIMN.RY
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, 1.' 	 ' . -:•1 7-. , - - ...
Fr the 14irpoe of this reiort, the usefulness of the above results­

rests ontthe following: 

a) 	 It is irrelevant whether the increased sediment yield riginated 
fr-t th abandow ant of previously considered ups treha projects 

or not. For our purpose, it may eLl be caused by deterioration 

of the watershed cndit1 .ons. The effect-, is the sane. 

b) 	 it is not inortant if the recrxndedtasre is another hres-t 

Project. The inprtant fact is that upstream sedimt control- s 
lig e.sue ar needed. 'Then adit(.ia hyrp c waswpart 

of the hydroelaectric develounwt of the Chixoy basin originally 

envisioned, and the results of the study rerely stresses the need 

to continue with those plans. The new project also has a projec­

ted 	ecoriyc life of about 50 years and if theeatershed contin­

ues 	to deteriorate,it wIll also be reduced and so will be its 

Purposed beneficial effect on Pueblo Viejo. The study is obli­

quitus; in touching this matter when it states that "the results 

of the present study idicate theirea of highest sedin nt yield is 

theRfo Negr Basin (wherc the new project uould be located) ard 

thus tend to suprt the views of the two reforestation studies 

(one by the Consulting Firm AVAIN for INDE referrin specificlly 

to the Chixoy rA-'ver basin, and another, more general, '~y ULM-FAO 

about national reforestation). A long rae plan of reforestation 

land Manament should ba given everezuraganent, hcmvver, the 

lack of quantitative inferition precludest any- inclusion in this 

study except for these brief-qualitative statements,- (tle underlin­

ing was added for this report). 

http:adit(.ia
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c) 	 It Is thus conceivably that if a reduction of sme 30 percent 

of the sedizrents expectedi to reach thie Pueblo Viejo resero.r 

in the 50 years of its econanic life could be quantitatively 

guaranteed by proper ueter~ved management m-easures, an invest­

ment of up to $40 million %%mldbe justified for that purpose. 

1.4 	 Explanation of Projects, Current or Planned, Involving Hydroelc­

tricity in El Salvador, Guatemila, and Honduras. 

A brief suwmnay of the major projects is given bIow. More de­

d 'ai 	 edj proec is -44i: iii 17 .5~ifn~tion~i 

1.4.1. 	El Salvador 

Table 12 shows the theoretical hydroelectric potential of major 

rivers of El Salvador. 

TABIE 12 

TWRMCAL 	iIYD1W mC P Th JPLAL OF WVJOR RIVERS
 
(GINI IN M AVERAGE YEAR)
 

RIVER MMILXETICAL POMVIAL 	 DeILPD wi 

linpa 4580 	 1100 

Jiboa 148
 

Paz 1190
 

San 	Miguel 454 

Banderas 	 254 

Grande 	de Sonsonate 332 26 

Goasooran 	 446
 

1OTAL 	 7404 (at least 9000 if the pa- 1126
 
ten ial of the tributaries is
 
incl tAd) 

Source: El Salvador Water Resources master Plan Supporting Studies -TiVbV 

ConsultiiK g LTD.cjine-,rs 
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4' ' ' s to hydroelectric plants is as o s:. 

San 'Lorenzo (180 M-1J) Under Construct...on;. 

Expansion of Cerron Grnd (67.5 M), 1989 

E9 Tigre (270 .1+ 135 on) 1992 + 1995 

Zapotillo (120 M) Not yet Scheduled 

Paso del Oso (40 141) Not Yet Scheduled 

The proposed 5 de Norvienrbre 6 pansion is for peakii capacity and for 
base ener further devlopmaent of se 385 i.ran geotheme1 plants, alot 

1000 M.tinrco-fired plants &Au~about 25 M$in gas turbines is planned. 

',bus, ontrary to'tlie situation in Guatemala, an iuportant chmr)9e, in the 
structure of the pAler system will take placeEering the present high .­

percentage of hydroelectric generation to about 50% by year 2000. Paso del 

Oso and Zapotillo isch ars in the upper Leapa basin have a high enon out­

put because of the regulation offered by Guija. The run of the river El Ti­
gre depenids on an international agreement withl Honduras. 7v, Mpstar plan 

for ll raulic Resore (PIANDAMI) has identified a multipups project forth 

tqrc,;r WzRm]I-sin involving an enlarged versionof the Paso del Oso dazm. 
Beneficial us inolved include hyectrlectricity, irrigation, and ter 

s ly toSan Salvdeor. P18D0I |as also studied a flood control project 

in the lower Lnpa ms useof the reasirvoir capacity of tit propsed Eo 

i 

http:Construct...on


Tigrejproject. 

Table 13 gives ost estimttes of the procosed hydroelectric develop­

mants in the Rfo Limpa. Developnmnts in the other rijers shown in Table 

12 are only at the surVICq or identification levels. 

TABLE 13 

QOST ESTDIATES OP PLAED YDRO= IC POWER STATIMS IN WE LEMPA RIVER 

(January 1978 prices in converted to 1978 $ with a 2.50 factor) 

Project (bst in Thousand $ 

San Lorenzo 200,120 (1979 prices) 

Expansion of 5 de Noviembre 39,920 

Expansion of Cerron Grande 25,040 

El Tigre 254,960 

Zapotillo, 173,560 

Paso del Oso 70,080 

Sources: PIA&.UV1FH - TAIIAL - CEL 

The planned Rlo Io~pa expansion up to year 2000 will involve invest­

ments in the order of $ 520 million and including plants of all types it 

reaches about $1,300 (January 1978 prices). The planned budget for ex­

pansio;n of the electricity system in the period 1978-1982 was about $300 

million. 

M~st of the regulating capacity in the Rio Lima has been already 

developed with 5 do Novienbre, Guija (Guajoyo) and Cerron Grande. Only 

Paso del Oso and Zapotillo racmins in the uaper reaches (see Anaex 3.4 ). 

All proposed develomOints downstream 5 de Noviaibre make use of these 

upstream regulation reservoirs. 1hrefore, the planned electric generation 

r4 ~ -- 'A- - - -­
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/4rNroject Capacit Energy Status 

Yojoa- aro hne 110yt inaopration since 20 years 

El Nf spero 22.5 For 1982 
lik4h iulacrc-%o wit il necneto-'1A-kte 660aau 

El Cajon 296 1695 For 1966
 

Naranjito 84 Feasibility 

SCangreja, ,40-60 Pre Feasibi lt 

Source: ENEM, SIEEA
 
as nf thesear located in the portion
pehsntern or the country 

(see mp intd cos1.6 ) and me identified in a mi me in 1967. This 

ark which has tm, ajor consunption centers: One in the Tegucigalpa area 

Snt in r p fth u t 'Inttosneto 



with. El Salvadr in 1983. S 

IThe Yojoa - [do Udproject coesabout 90% of thie electricity 

generated in Honduiras. Vbot 95% of the dt~nind of the System Ls 

now be~zq supplied by hydzaulic nouroes, but the 1percentage of the total 

vgeneration is aout 89%. This percentage has decreased from 90.5in 1979 

due to the installation of small fuel type plants outside the system. 

Wit!- El Cajon IEEE expects to re~ach hydro percentages close to 100 

until 1990. Fraxn 1990 new thermo electric plants will be considered. 

Although there is no, expansion plan defined yet by E2MM, they are 

revising and updating a 1975 project inventory for the eastern portion 

of~ the country (sea ip in Annex 3.6). These projects will be con­
* sidered beyond 1990 and ENE feels that in this decade a project of the 

* magnitude of El Cajon will be needed. This need has been established 

although lately, Ho~nduras as wellas other countries in the Region, has 

exp.erienced a relative decrease in &mrand. This is attribuited f-, the 

ecnic recession rzy prevailing, but it is expected r-o reverse in the 

future mainly because of the population grewth. Such a need will demandl 

a great financial effort, since -he project that is selected for the nine­

ties will require an investment of about $500 to $750 atdIllion at present 

times and about $1000 million by the time it is built. 

Nn the projects being considered for the nineteen nineties are 

the follwing (see location in Annex 3.6 ) 

Piedras IA'sarillas (20(, W4) 

Portal del Infierno (200 1) 

Cuyarel o Valencia (300 -500 M1) 

Wanff.u 

Sico (80 M4)-100 



The 'frstfour of these dtcts; are located in t Patuca River
 

basin (about 23,000 square kllobters).
 

,. 't ll ;;:
... 

2. STAJUS OF wA1IIEM .W4E2 IN mL SALVJADOR, (G)ATEMIAA ND IICNIXRAS 
r.  

2.1 National Agencies, onrpoliiea Generarion, 

Xatural Rsocos and watershed mnagaont s toinformtion seeprovided in this section will vary fra country 

country and fron institution to institution, as it depends on the naterial 

Stained and the answers given to ques-' iposed by the Consultant to the 
Ji 

staff mmiters thiac were. interviewed. Nevertheless, a unifom forma~t was 

atteted for, the sake of uniformity and ccnparative analysis. 

2.1.1. El Salvador
 

a) Salvadorean Institute of Natural Rtesoures (I$Irm)
 

i) Profile:
 

1.1ain Objectives and Attributions: 

-General: Contribute to socio-econcxnic deeloFaient 

by fonmilation of policies and strategies tovards 

the conservation, restauration and ccxprehensive 

developw.nt of natural resources. 

-Specific: Soil restauration and developm-nt; land 

use. Inxorporat-ion of new agricultural areas through 

irrigation and drainage. Natural resources conserv&. 

Lion. Water resources evaluation. Providing data 

bases in hydrology and climitology for iiational plan­

nign efforts. Develotm~nt of plans, prograum, and 

projects for rational use and mnnagawmnt of forestry 

resources. 

http:developw.nt
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- Gc~jr~hi-a1Areai of CArpet~nce: 

Ail tl,.;- tr' 

235, ~I.273, Rc!2.r29, 1%!. It i cia :~x*~~ 

-in 

27fl4 1)0 

Fee A-:,7). 

It haf;a'i !cx1'jct or19982 of 0 21,631,S.;0 (C6,180,526 at 

Curic:nt xuy rate of 3. 50 pc, Dila-) , aciX alxu,.t (617 cm­

p1 uoces. 
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Sevie and Soilo~s': 

ItR
 
SIUCI 


Prfessias, 22 117 .... 6" 10I h) 
l _ ais 8282 " 1 90 9 iI 5 

Ohr221 46 46 25... 12
 

*71mere is also a non- reimbursable grant of 5t 1, 312,906 from UNDP for the/' ater Resources
.Master .. '!E Plan. .. "" ..- ' ' .;' 

Curn Exhne ae 3.50!= US$ 1.0. 

,i) ,rojects Related to Subject Mtter yd: 

¢ project are to evaluate thie quaintity and quality of the %ater resurces of El :, 
Saladr, to evaluate waerdnad for all potental benficial ussof u er, 
and to define an outli n eeded actions to satisfy those demands acaording 

_to existing reorcs The project has also drafted a uuter law and an admin­

iistrative structe inth Mnistry of Plannin (the "specialized Watr Office") :" 
L "to tae care of water relatedactivities beginniing in 1983. The Mster P1lan -

es an its last year has published4 161dtechnical reports, il n a pro­

,.<)aI fo ulil. use oElTigre adPaso del Oso hydroprojects (see Annxx ;-i: 

.' ,4 .4: anld,.....4 .5 ). . ' )' 



As part of the project, TIAL Consultingj Engineers, Ltd. of Israel has 

finished a draft report entitled "Cl Salvador W-ater Resowmves Wlstc- Plan Sup­

porting Studies." Funding includod 5t 853,440 from El Salvador Governarnt 

(GOES)in 1982,and 01,312,906 from UNDJP. 

-Setting of a National Park and Reserve System: This involves the 

drafting of plans and laws for the conservkton of natural areas and wild­

life, wildlife inventories, definition of nmrmutive procedures and neasures 

of %%ildlifemanagc.ment, and definition of .project~s -for-.park-developmant.~ 

Althujh included as an investmant project with local funds, it is more of 

a continuous nature. Funding for 1982 was 0 300,000 from GOES. 

- Potential Land Use: An ISRDN funded program of soil mapping and 

related soil studies of a continuus nature. Funding for 1982 %us 0580,600 

fran GOES.
 

- Soil Erosion: Its objective is to determine the degree of erosion 

in the country by photointerpretation, as a basis for soil conservation proj­

ects and measures. It will Mve a onet-year duration and assistance is bein 

secked from AID, IDB or BCIE to obtain stereoscopic equipment. The amount 

of the investment is not yet defined.
 

- Soil Conservation Law: AID cooperation is being seeked to ccompile 

existing laws related to soil conservation and to draft a proposal for con­

sideration by the Goverrui-t. It would have a two-year duration, but no de­

finition of needed investment has been made yet.
 

- la Palma: This is a stabilization of La Palm river in the Chalate­

nango province, which contributes to Cerr6n Grande reservoir. It inVolves 

soil conservation of 250 hoctares, reforestation of 500 hectares, protection 

of 3 kilcmeters of local roads, and conservation of 20,000 cubic meters of 



-El Trgnsi.m: It is a floo control project nea Ux. F Trcinsito 

"village close to the mouth of, the San l.!!,jel river. It involves soil cnsra­

tion in 45 squaare kilcmters, flood control for 23 sluare kilarters, conserva­

tion of 10,000 cubic meters of aterial fron gllies and ditches, proteceN ne 

-:-:..... :......tion of-112-kl: Icas -e-of: m-ij:or roa ": ' No-invsti 1 bd--detl. h i -af--d 

yetechnical-financial assistance is being seeked fran AO and IA). It wld be 

a 5-year project. 

- No, tura1 Ref~xirces Managaement bxlel: 

Assistance :s Iing seeked frontAID for this 2-year project. Usi 

an as yet unspecified 200 hectare area, a natural resources management struc­

tural na aninistrati m ce is to be studied. it will give guidelines for 

caprehensive natural resources develoiment with proper soil management trs-n: 

niques.
 
- eqional Projects:
 

IS1N has several regional soil conservation, reforestation, irriga­

tion, reservoir, and wildlife projects. AID funds will be used for this pur­

pose through t .e Job Generation Program. 

lUi) Criticiue 

In thve discussion that follods, the capabilities of the institu­

tions are the observations of tle Consultant, but trost of the disabilities 

were iecognized and stated by the staff immbers that ure intervied, .ostly 

by its Executive Director. 

~FA ~* /F' F.- ~ -

--::
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Ca ilitiesj: 

W~th the technical and administrative authorities of ISREN recognize 

the need for watershed wanagemnt activities and show great interest. It is 

also the national institution which has the legal basis to undertake these 

activities and has the biasic administrative substructure for that purpose. A 

Wtershed and Maarent Division exists with about 30 percent of the budget 

of ISFE0 and about 12 percent of its staff. The causes for the natural re­

sources situation in El Salvador are clearly stated and adequate solutions 

are sought. ISREN has also the. capability to undertake projects funded joint­

ly by GOES and by international institutions. Its executives are also awure 

of the disabilities and limitations of the institution, and will not accept 

the proposed R1.AP project if it involves only reforestation or soil conser­

vation. ISREL is willing to work together with CEL in a project such as the 

one proposed by ROCAP. The Executive Director of ISREV is the President of 

the National Water Resources COmxittee and thus ISr!E ispart of the CMRI. It 

,ould be the institution that would decide the priorities in case the R(XAP 

project objectives are wetershed maneagcnt for natural resources develop­

uent or for nultipurpose %ater resources development. 

- Disabilities: 

ISRN hlhas less relative weight in the public sector than other ins­

titutions such as CEL. It has a deficit in its installed capacity for water­

to associate wntershed management ac­shed munagement and there is a tendency 

tivities of the type proposed by the CaVP project with hydrcmeteorology and 

water rezKrces, 6rod to associate %atershed wanagefent" as included in its 

vith soil conservation and reforestation. Itsadinistrative substructure, 

mnjor expcriments in watershed managament have been of the protective­

defensive type related to soil conservation and reforestation. It needs to 

increase its capacity to reach the other institutions, such as CEL, which 

I -2 ­
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-are users of the ser-vice provided by ISREN. It also rmeds to abandonthe 

subjective in favor of t" objective quantitative approach, and lacks a 

long tem plan for its institutional deelopxnt in order to be able to weet 

the obligations iqsed to it by law. The fact that it is not an autonomous 

institution but depends directly fran a ministry, diminishes its administra­

tive flexibility. 

b) Fxecutive 11,xrcolectric QOxmission for the ,Lcipa River (CWEL) 

i) Profile
 

S-Main Objectives ad attributions... 

*Davelotxrent, acdninistration and utilization of El Salvador Hydrau­

lic resources, particularly those from the Rio Lmr-pa and any other
 

means of electric energy generation (Article 2 of CEL's constitu­

tion law); 

. Ealuate and develop oil reserves and the subsequent industrial
 

and caimercial activities; 

B
Buy and sell crude oil needed by the country.
 

- Geographical Area of Crxpetence:
 

All tve country
 

- Adninistrative Structure and Dlpendence:
 

It is an autoncurmus institution. It has a Directive Council pre­

sided by the inister of the Interior and forned by four Directors fran the 

Mtinistry of Agriculture and Livestock, one fran the Ministry of Public works 

and Socioeconomic Develoent, one from the Ministry of. Plannirg, one fran 

the Banking Institutions, one from the Agricultural and Industrial Associa­

tions, and one representing the CEL bond holders. It also has an Exc\-utive 

Dirc,:tor and a Deputy Executive Director. 



- 33 ­

- 1,1tin iun"I PA,I?.s: , 

...... 1':.>, cjr 

]-'112"- . ft;:, .'- : CCIM Sm Sa'lvador 

- OrqaxI: :t I,::Chart: 

.ee ;An,:c::.: 2.? 

- Staff ,', >':,i. (1980)
 

In 19,% i:', .::1,vW a ronthly average of 19.0 persons, contrac­

tors a'C it..atcxia s:pocial 1978-.1 i:u!gct
 

-,.,h.,hc ,: X,'cr.,,:- 31.v-t ! th foii ,..:,i lanue:
 

It also Op>ratcd tx':) e:.... 'r.ii:\"tr. Ix-llance as of Rocarca_ 31st 

1980 ws as fot u,.::;: 

a) c,.. ,, I ,, , ;,:.OJC(t 

Incxvm: V 121,961,270.79 

E.:i Ltire: 1.;7, 210,2 7.71 

b) -i n-r,> _ct.
 

Inxm.: V 23),775,660.81
 

F 'I "*! .v : 2 38, 0 , , 1--6.18
 

ii) Projcct,; P-,1 <u,' e,. .. lt.-

Soc A::.:; . I . flv -; r.- :,t t.:> 5 de Nnvia;'en-, Ccrr6n Gran­

de, ..... . .:: ,,. ,. roy.hct;. ,he last, t%,o as nrxl­

fitx]""H.....!-.}"tt', 

http:23),775,660.81
http:121,961,270.79
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- Qpab litUes: 

Doingj an autonoruus, institution, CEL has sowm degree of aduinistra­

tive flexibility. Its link to the Central Goverymant is through the Ministry 

of Econcy, but tve decisions are taken by its Directive Council. It is a 

strong institution both technically and economiically and has a relatively 

large weight in the-public sector. It has sate administrative substructure 

that could be~me tqA~ords-,thepurposes- of-,theproject. __I~ol~cto-ins-­u 

titution that would set forth the priorities in case the JECAP project is gear­
ed towards watershed nwnagctnt for hydroelectric generation. CEL wovuld be 
interested in a project such as the one proposed by IECAP awl3 rrost probaibly . 

wmld appropriate funds for that purpose if the-project is approved by its
 

authorities. If CEL %hereto participate in the project, it rmst probaibly
 

would be through its planning and studiies Superintendence.
 '4 ' ~~ i:55 • .5 !y t , :, ,< ! ° h x! . , ,, 
,
,D.. :, :: W

! -" , < (- F ; ,< . =>+;< -'..5 

-Disabilities: 

Watershed Nkanagenmnt, is not an activity that fits within the 

main responsibilities of ME. Its Uiiortance is recognized and they would
 

contribute to, it, 1xit their feeling is that another institution would do a
 

better job at it. Its technical and administrative substuvcture is specific­

aliy for generating and selling energy and, although sc- of it could be 

used for the purposes of the project, a great effort would be needed to ade­

quate it. At present, these activities would have to be attended by the 

Planning Superintendence, thle Hydrology Section, and the Agrarian Superintend­

ence, according to the officials intervie%%,d. The Agrarian Suzperitendonce was 

originally created to mnanage coffee plantations that hecamw under CEL owner­

ship wh-en lands uvre acqluired for certain projects. 7There is a certain 

tendency to exuate watershed mmkigmnt to hydrology and reforestation. It 

scans that in the, pa-st CIL hais participated3 in discu ;ions as to uien, wherc, 
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how, and kq whcet the reforestation activities should be done. It also appears 

that CEL has been approached in the past with an aim to convince thrn that 

they shouldmengage in reforestation activities, but apparently their posi­

tion has teen that it is not within their responsibilities. ThMus, a great 

effort or a new approach would be needed this timr to move CEL into partic­

ipating irt a project such as the one proposed by WCAP. It is believed that 

with an-adequate at)L Mmighjt be .cnvinced o participation, -bt t. 

ould be more difficult to convince them of bei the institution in charge 

of the project.
 

c) Othc:, ;'elated Institutions and Groups in the Country 

i) Hinistry of Plannidq a Socioeconomic Dvel21ent (lOa. Avenida Sur 

y Calle ?xico No.1505, San Salvador, El Salvador, P1: 229069): 

The International Techical Cooperation Directorate is the office that
 

has to approve all projects involving international participation. This office
 

of the Winistry of Planning And Socioeconanic Develpment of El Salvador, holds 

the Secretariat of the Central Amrican Technical Cooperation C mnitte-e (C ), 

wid is fonned by the six LUrectors of international technical cooperation 

of the planning offices in the region. The CMI has been instrnmntal in the 

approval of regional projects sixch as the EMCIFOR School at Siguatepeque, 

H1onduras. They feel that the area of watershed management has not been 

ooverved adequately in Central Amrica, and wmuld be most interested ina proj­

ect such as the one proposed by ROCAP, at a regional level. As far as El Sal­

vador is comerixd, they feel that a project such as 'ds %uuld have higha 

priority according to Eke country objectives. A large technical assistance 

caqoment (experts) would probably not be received but anfavorably, institution­

al developiont approach is appealing. As of January 1983, the Ministry of 

I-I- I- -- - - -. -- zI - - - I-~ - - --- - ­



Planning will have a Specialized Water Office as reccmnended by the Water Re­

souirces master Plan of El Salvador,ars'l they uould be rmst interested in 

par-icipatning g tsuggested institutions Isr",andCL, inorder to 

ocordinate their activities. 

ii) I 'A4 UD 

With UNDP funds and FAO as executive agency, d project on -xnserva­

tion and ccuire1ensive use of natural renewable rewarces in the northern 

watershed of Cerr6n Grande reservor is being executed. The ork, is done 

through three administrative -operative zones whose headquarters are ' Cha­

latenango, La Palma and Nueva Concepci6n. Each zone has an Executive Zonal 

Delegate responsible for the wrrk done in his area. It also has nine Rural 

Assistants, usually agronoinsts or agricultural graduates, and a haoe educa­

tr. 

iii) 	 Universities and Other Training Institutions: 

This area is presently atcmaized in El Salvador due to the prevail­

ing situation. There are some 27 private r.liversities besides the National 

University, which is not functioning properly, due to the political situation. 

2.1.2 	 GUATM"A 

a) National ,orestry Institute (INAFOR) 

i) 	 Profile
 

- Main Objectiv-c and Atributions:
 

* 	Conservation aml rational use of forestry resources; 

* 	Reforestation; 

.	 In itcry and evaluation of forest cover and lum-ber production; 

W trees;Icenses for cuttng of 

* 	 Ecosystenuatic, socioeccncmic and forest invcntory studies 

(through it- "valuation a'wl Prczotion Unit), as a basis 
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2 bror~xnists 

1 	 I;iv.1 r 

30 	 Tech:.:c.±ns;:
 

9 zcri;t
 

3 F'ors -fters
 

.3 I~;nni sts
 

4 'ri, Yi -rs
 

1 I 1.ul Iic R-1 -I t
 

10 	 i s , I(;a.tite 

8 Auxiliaies 

its 	or(Jaizatic.nal c!Lirt i ; qiv-n: in~ Anmex 2.5. lhe budrget of this 

N-bui n.I~f t tn Q 22, 170 

Fco]I(- -, 81,653 

Forcnt. I nveztorics 	 139,844 

~Wfl'ALQ 298,4,28 
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ii) Prolects Related1 to Sub Ht'atter 

IJbforesiLAtion (see Hap of Anx 3.7 

- ' 7, p -J+" F . " + ' : : . . I:,. 

PJC!STAMMI~ TPAL,IIrAs IUFL r 6/30/82 
ulc n ,lWatershed 1979 29,676 13,354,200 92.43
 

SSuchiate Watershed 1976 3,628 8-60,245 1,053.15 , 

Tvcx'4nte Watershed 1976 1,750 933,757 1,084,75
 

Xayfi-PixcayS Watersheds 1979 4,000 
 1,362,430 468.1-1 

Amatitl~n Watershed 1981 2,500 2,067,425 735.47
 
At Watershed 1979 14006492,225 1,581.62
 

Rfo Granie Watershed 
 1979 7 643 3,439,350 1,653,23
 

Ro Hato Watershed Not yet 110 
 90,469-

Smal
WterSupply
 
Basilns in Jutiapa Not yet 978 3,033,000-


SCUCE: INFOR 
' 

I-Ibre inform~tIon about the reforestation project of the Chixoy watershed 

AS given in Annex- 5.1. 

- tI~ga watersc- Projectwn theseq outid 

TNAFOR has the idea to extend the Mrseag rjc usd h rnc 

: <ipal boundaries : to coverc " . , : 0,: the critical : 0::, ' the 'ippel"); . -7 1 , Rio ,Negro, basin,: whiich is scdittent, yield
 

area for the Pueblo Vicjo-Quixal hydroproject. Te have trade the following iaps about
 

this area (Scal1e 1:50,000):
 

. Present Land Use
 

.Potential LAnd Use 

.land Gradient-,
 

.Vcgetal Life 7.,s 

&h"/;I] .i ::: .. . .. '=-:=ofi: , 0 : •"':,: 0",020,<0':: - =] > $ ,o40 00 04 0 >o: '.': 0L1. ,, , "0O4 >0{0 $+ " --

http:1,581.62
http:1,053.15
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14"~~~ *Rnff = and Drainage Patterns.I 

PotentialErso Suopiblt 

." . RE~rsai~brestryVocationa± Areas ar4Priorities for 

ccumission involves pollution control, recreat~iont water resources, soil re­

sorces, wildlife, tiater use, and health activities.: rie proposed4ot. in­

)estmeht is, about Q3.5 'kilion. More details are given in Annex 5.5. 

-Natural Resources Conservation Program 

This program aim= to motivate local ralinhabitants towards 

adequate use and management of natural resources. It is being execute by 

INIWOR, CARE and Peace Corps. Additional details are given in Annex 5.6. 

-Fuel~wd and Alternative Energy Resources ; 

This is a Regional project involving ROCAP, CATIE and ICAMT at 
--. regional level and INAFR at nritional level in Guateala. Its m~in objec- . 

tive is to solve the energy/problan of the rural inhabitants. There is a 

professional paid by INAFOR and an assistant paid by CPATIE. The principal 

'4 activities to date of this project in Guatemnala have been a bibliozgraphic 

ccipilation, basic research, observation and experimentation of scies, 

riitoring of plantations, and pr~cinotional activities. Anneax 5.11 gives 44 

a description of the project at the Regional level. 

iii) Critique 

-CapaLilities: 

INAEF)R has the legal base to carry out a project such as the 

one proposed by IECAP. It also has interest in it and has certain admi­
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icte Th's includes
 

nistrative substrctue an ecological approach to natural 

resources activities that is lacking in other institutions. It has scfe 

experience in watersned mianagawnt related activities suc-h as reforestation 

watershed, although this projec is very limited in Scope. 

z~~Disabilite s:5 _ 

ethere is no natural resources institution in Guat ea such a.; 

ISREN~ Ll El Salvador, where watershed management actitivities could be 

located. Soil conservation activities are the responsibility of other 

institutions, asbet as h- rtwteorologic coverage. The closest is per­
21 :1
wteamwo,incudin
in several: 	 asotosrinatedwo wth IaDe inattheanhio.
haps INAFOR because of its ecological al'proach and ecosystaeatic inven­

tigations. B3y its nature lxywvver, INMFOR is heavily slanted toda:-s re­

forLestation, and sm effort would be needed to develop an adequate sub­

stUtur for watershed m!1nagawant. The bhrlget allotted to the Evaluation 

and Praition unit is scarce, I as human resources.as gell 	 The water­

shed reforestation accivities of INAFOR respon mnre to requests of insti­

tutions or local authorities than to a conprehensive plan. Elxperiences 

in ooordina ted team work such as those related to the Lake Azmtitlan pro­

ject 	have not been very successful. Scootins thenis a different con­

cept.o.i about watershed managnt problems batien administrative and 

technical levels. 

b) 	 National Electrification Institute (IND)
 

i) Profile
 

- Main Objectives and Attributions: Besides electric generation 

and distribution, according to its legal baseA- (Congress Decree No.1287 of 

5/27/59): 

- *rk tas-ards the- rational use of natural resources. 

-Conservation of witer resouroca in the country. 
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-Protcecticn or tr;'F water :;curccs aryxi riverixds. 

Allf ts ( 

I::~ In sI 

GhO:.:ini: "! ;:t r-, of C:lic.t c~.Its min autlhrl Lv 

-.- ~t. st i t ut- on. i I-,- to tU,Y CeIt ral 

is a ' .. Dir.(-tc.i. It~ 

6a. Aei.2-73, Zn 

C : ( v~-. hI
 

Phone: V'7 3
 

To 1ex: 7).2 Cable:
321 IN~Gwitem-aa
 

- Oqan~L~'..i~ChArt:
 

Thei di5;triliticm of tl)L- 3101 aiployvels of IDE is as follmn (1981): 



CaeoyArea 

_ _ _ _ 

Pian~cial Mlftiistrative Planning Cnstruction (Cperatior Toal 
.........
7-	 ----... i/:i:/ i: : ;::/
and i ;: ::i,:: /:--- - :--2..83­

_______________ Projects - _____ 

Prfessio Inal 4 	 12 66 62, 53 197 

AdministratLive
 
and Auxiliary 107 116 626
81 437 1367 

Cperators 7 21 27 129 698 882 

other 1 43 75239 97 432 

Total 139 222 806 1269 	 1725 3161 

Source: INDE 

In 	1980 the balance of INDE was as follows: 

Irnc-A~: 'Q85.13 Million 

E eniture: Q80.99 Million 

This does not include the extraordinar) budgets for the construction of Pueblo 

Viejo - Quixal and other Projects. 

ii) ProjectsRelated to Sdb~ct xvtrer 

- I hydrlectric Projects: 

See annexes 4.6 to 4.11 for a description of Pueblo Viejo - (?uixal, Jocota­

* 	 les, Los Mapezcos, Palzajel, Serchil, and Xalala hydroelectric projects. Al 

of them are in the Chixoy umtershed. 

-	 Reforestation Activities: 

INDE has undertaken a reforestation program in the Chixoy river b-3sif, 

upstream fzxxn the Pueblo Viejo - Quixal hydroelectric project, through its unzter­



shed Protection Unit. A description isincluded in Annex 5.2.
 

Wi) Critique
 

Being a seni-autonm~xis institution, IN1E has somne degree of
 

tuinistrative flexibility. It is a strong institution both technically
 

and3 economically and has a relatively large ueight in the Public Sector.
ar .,- hevio ier i-NYR 
 For-thi
 

- .. AAv -
-twould.-have~a strong .-voice- to -set- forth .-the--priorities -in~case--the- CCAP - ­

project is oriented towards %atjershed sanageent for hydroelectric genera 

tion. INDC is interested in watershed mianagerrant studies and it has experience 

in such activities, since a for develop Chriyctpprehensive study nt of thnthCapabilites 

basin was m inoade1980-81 with DB financing and the cooperation of the Cnsult­

ing Firm LAVALIN (See Annex 5.3). Its legal base allows 1DE to undertake act.,;­

ities such as the one proposed by RMNCP. Limnited watershed protection activities 

are beinxi made in the*- Chixoy river basin in cooperation with INAFOR. Ebor this 

purpose, it has a Watershed Protection Unit within the administrative unit of the 

Pueblo Viejo-Quixel project. With an adequate approach, it may be convinced to be 

the institution in charge of the project. 

-Disabilities 

Although interested in studies for watershed management, opera­

tional activities in this area do not interest IDE too strongly. It mfay under­

takre tha, depending on how a project is structured, bt up to nowai it has ren 

an incidental activity such as the one now being carried out in the Chixoy river 

basin. Sae offort would be needed to adequate its administrative substructure 

for this, since up to ncow only a smnill incidental unit is attached to the Pueblo 

Viejo-Qxlixal project. 

c) Other Related Rnstitutions ar] Groups in the Country 

i) Rencowable Natural Resources Directorate (DII~a4MU)of the General 

Di'rectorate of Agricultural Services (DIGESA) Guateila City, Guitaila P11: Irri­

gation and Drainage 310121; Soil rmanagjcmnt program 315852): 



DIRPARE and DI(MqA, belong ;:o the Public Agricultural Sector, as shon 

in the organizational chart of Annex 2.3. DIARE .Sname notwithsLand­

ing, it focuses nuinly on those activities related to Agriculture, such as ir­

rigation and drainage, soils, water quality for agricultural purposes, etc. 

* 	 It has a Watershed Studies Unit, which recently participated in the natural 

resources evaluation within the "Rural Areds integrated Studies" with AID)fund­

ing. This slb~iy -xwered the provinces of Quezaltenango,T~btonicap~n, SololS, 

San Marcos, and fluehuetenango. More informiation about this study can be found 

in Annex 5.7. This unit is presently engaged in studying boa agricultural. 

potential of the international river watersheds lnodering with Mexico. DIRF24ARE 

also has a national soil conservation progrun that will require a Q20 Million 

invesbtrent. 

ii) Sectorial Unit of Agricultural, Livestock and Food Planning (USPanY) 

(Via 2, 3-34 B, Zona 4, Ciudad de Guatemla, Phone: 31156, 324255, 315595): 

This Unit is the link beten the Public Agricultural Sector and the Genet-a . 

Secretariat for Econanic Planning S=IAN (see Annex 2.3 1. Its main 

function is to coordinate the activities of the Public Agricultural Sector
 

that are specified in the Sgricultural Developmnt Plan, with the National 

Develqopnt Plan of SD7PIAN. T"hus, it is a clearinghouse for projects of both 

INAFOR and DIRFEZE. At, present tims its guidelines are the "National Plan of 

Security and Drvelognant" and the "Short 7brm Econoic Policy" set forth by 

the 	Goverment of Guatemala. These guidelines includk, the 14 general national 

objectives enunciated on March 23, 1982, plus the followimj short term coaic 

objectives:
 

- Diminish the baiance of payments desequilibrim- in the external sector. 

- Correct the- desccjuilibriun of public finances. 
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- Re-activate the productive sectors and levels of employmnent. 

- Atenuate the Social unbalance, especially in the*- violence prone areas. 

- Contribute to reactivate the Central American CoTmon market. 

USPAJYA is noi backingj two projects for wthich IDD financial assistance is being 

seeked: 

- Rural Integra ted developnent in two Areas of the Western Highlands. 

- Integrated Agricultural Forestry and Native Crafts Developnnt of the 

Wkmxstenang Municipality. This project is described in Annex 5.4. 

iii) General Secretariat for Econcnic Planning (SEGEPIAN) (Edificio de
 

Finanzas Nivel 11, Centro Cvico, Ciudad de Guatemla. Phone: 511601/19
 

511380, 511394): Two Departments of SEEPLAN would be mainly concerned with 

a project such as the one proposed by ROCAP: the Department of Energy and 

the Department of International Technical Cooperation. The First one is the 

representative of Guatenula in the Central American Energy Program (PEICA), 

and tries to coordinate policies regarding eneny matters in the country. 

li er, as far as hydroelectric energy is concerned, it tries to help INDE,k 


which has considerable more weight in these mitters. The Departimnt of In­

terintional Technical Cooperation uould be the one to recxn~nd approval of 

the project, since it involves international aid. Officials in this Depart­

m2nt are interested and feel that it would have a high priority according to 

the present Goverinent guidelines. A problem could arise, however, since 

cnfasis is being given to short tem projects. If the CnpA sis of the 

pruvxsor project is related to lhdroelectric generation w tershcls, til 

)pinlion of the Doepartnent of Fnerc, will probably W asked and taken into 

acc unt. 



iv) University of San Carlos (Ciudad Universitaria Zona 12, 

Guatcar!1la. Phone: 460611/13 460321/25): 

It is the National University and the largest (about 40,000 students) and 

oldest in the country. Ebux1 in 1676 is also one of the oldest of the 

A~mricas. Currently there is no specific Watershted ManaqeInt program within 

the University. Ther are, ho2ever, several closely related areas. O2e5of 

this is in the School of Agronaics where a curriculti has been prcposed for 

Renewable Natural Resources Eagineering. The Syllabus of the Schol of iol­

ogy includes topics related to natural resources (mstly Flora and Fauna) 

and ecology. In the school of Engineering there is a Graduate program (M.S. 

level) for Water Resources Enginoering withet3hasis on cc(prehensive planning. 

It is the only such graduate program in Central Amrica and serves the six 

countries of the Region. 

v) Rafael Landivar University ( Campus Vista lerisa III, Zona 16, 

Guatemala. Phone: 692151., 692621, 692751): 

It is the oldest and largest of the private universities. Som actions 

have been taken to create an Environmntal Sciences Institute with three 

ui-n activities: teaching, research, and services to the public. It is not 

fully, developeod yet. 

2.1.3. 	 ibnuras:
 

a) Ibilurean Corporation of Forest Develo~inent (CIDEFOR)
 

i) Profile
 

*tSain Objectives and Attribuitions: 

. Developwnt and managarent of the forestry sector, both 

public and private. 

*Protection and restoration of national forest resources 

*Pl,,nw~iinU and fiina-ncingj wood product industries. 

*fltternt of the- livingj condlitions of the rural population 

2 
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that lives in the forested areas of the country. 

-Geographical Area of Qxipetence:
 

A11 the Country
 

Adm~&inistrative Structure and Dependenck*-:
 

XIEFOR is an autoncffous institution linked directly to the 

highest level of decision in the Presidency of the Republic. Its main 

authority is the Board of Directors which is presided by the President . 

of the Republic. other mmnbers are the M~inisters of Natural Resources, 

Econics and Cczirrce, Treasury and Public Credit, and Defense and Pub­

lic Security, as eUas the Secretary of the Superior Cmxmittee of Econ­

cxaic Planning (MNtLUPDI%7). It has a General Manager. 71)e place of COX W'OR 

in the Public Sector is sho~wn in Annex 2.7. 

-Principal Executive and Address:
 

Prof. Rcxdrigo Castillo
 
Apartado No. 1378, Tegucigalpa, fonduras
 
Phone: 227050, 226652, 224346
 

- OrganizkA Chart:
 

See Annex 2.8
 

- Staff and, funds:.
 

it has about 3,000 cmrployees, more than 70 percent of which are in the 

fbrestry Deparbmwnt. Its total budget is in the order of 300 million Loqpiras. 

ii.) Projects Relatrd to Subject Matter 

With IMB financing and FAD Cooperation, Ca1DEFUR is executing a 5 

year reforestation project in Can-Ayagua (Coayagua Plan) which started t%%o 

years ago. 71he watershed of El Cajon hydrvelectric project is in this area. 

Along with the Natural Res.ources Secretariat (SRN), M, the Camnications, 

PUraic Works and Transportation Se-cretariat, the Pan Arimrican Agricultural 

Schoo~l, and the liational Cadaster, C(XIDMWFO is pairticipaiting in the- A~ir 



financed Choluteca Watershed Managemrnt Project. It is also performing several 

reforestation activities in the uper Patuca River basin. 

iii) Cr~cle 

-Capabilities: 

By law, WMFOIE~R is the institution in charge of watershed manage­

mrent activities. It is a strong institution both in funds as in personnel., and] 

is directly linked to the Presidez-y of the Republic. It has an adequate admin­

istrative substructure with a watershed managownt unit. It has sow experienoe 

in watershed managemnt activities, although these have had a strong reforesta­

tion slant. It is presently involved in an interinstitutional mnanagement effort 

reiated to the Choluteca project, an was responsible for the Los Laureles Water­

shed .anaganent Project. This project included reasuretmnts and field exei­

ments to asses the potential reservoir sedimentation and the inpact of different 

land uses in the watershed ( sixty percent of Tegucigalpa water supply comas 

from Los laureles reservoir) 

- Disabilities 

It has been subjected to ceiticism for lack of persistence in some 

watershed managewnt activities that have been initiated and then abandoned or 

not cared for properly. Although it has had experience in wtershed managemnt 

activities, the brunt of its operations is the commarcial explotation of forests. 

The main objectives of the Watershed Management Unit have been social problaes 

and land use, and small farmeragriculture and related deforestation. 

b) National Entcmprise for Electric Eivrgy 1-'N) 

i) Profile 

-Main Objectives and Attrihutions:According to Dcree No. 48 

of the Mlitary Junta of 2/20/57, its min objectives are: 



-50­

. lo provide Electric Energy to the country. 

. Planning and execution of electric energy projects. 

a Operation 	and Administration of Public Energy projects. 

Area of Ozipvtence:-Geographical 

AUl the country 

Amainistrative Structure and Dependence: 

* 	 Annex 2.7 shows its place in the Public Sector. It is an 

autonczious institution whose niazinum authurity is a 'Board of Directors 

* 	 presided by the Minister of Ckmnications, Public works and Transporta­

tion. Other Directors are the Ministers of Natural Resources and Treasury 

and Public Credit, a representative of the Private"Ritterprise Council of 

11bnduras, a representative of CXNWPIANE, and the President of the- Central 

Bank of londuras. It has a Manager and an Administrative Deputy Manager. 

- Principal Executive and Address: 
Engj. Gernon Aparicio 
P.O. BOX 	 99, Tegucigalpa, tinduras 
Phone: 	 22-2444
 
Telex: 1128 iTr 

- Orgaizational Chart: 

See Annex 2.9. In El Cajon Project, there is a Water­

shed anagarent Interinstituticnal lorking group.
 

- Staff ar Funds:
 

MYE has about 3,000 employees, and its financial balance by 

Deccmnber 31, 1980, was as follows: 

Inccne: L. 98.7 nillion Expenditure: L 71.7 Mllion 

Additionally, MEE invested in 1980 about L 152.8 million in several activ­

ities. About 64 percent of this investmant was directly in hydlrolectric 

projects. 

ii) PrjcsRltdt ujc te 

El Cajon and El Nisjxro hydroelectric Projects aro described briefly in 

: .noxeS 	 4.12 and 4.13. Othi-r projects were described briefly ...c .4. 



-51­
-°1 ':::, "- : : : "a:: 
 .
 

i ii) Critique 

-Capabilities: 

Beivsg an authoeious institution, it has sc:iadministrative 

flexibility, It has smi interest in watershed managernt activities and 

sate administrative substructure for it. A project such as the one proposed 

by RJOAP would be of interest to ENEE, provided that it is done within the 

nozil activities of the institution and would not surpass its present person­

nel and nt. as snre interinstitutional in watershedthuip There experience 

activities through El Cajon working group. At technic engineering level, 

there are very definite ideas as to where and how watershed management activ­

ities are needed. 

- Disabilities: 

Although it is an autoncors institution, it is sctinwhat at a 

lmer level than COHDfOR since its link to the highest levels of authority 

is through a Ministry and not direct. It has no trained personnel in wlaer­

shed management, and such activities are considered incidental because of a 

giPn p.oject such as El Cajon, rather than within the wain line of activities 

of the institution. The watershed magment activities related to El Cajon 

are focused mainly to identifying tasks and assigning th to ofher institu­

tions thrugh the Interinstitutional Working Group. This project originally 

envsioned as uaf a larger magnitude, has been triund down because of lack 

of fuls and follocwing an s suggestion, included in the activities of the 

Plan cuayagua. Sawxtizres the points of vie, and understanding of watershed 

managerent problcm related to hydroelectric projects, differs bct%%"en the 

administrative arYd technical levels. 

c) Other Related irnsitutions and Groups in the Country 

i) N~atural Resources MnqlntProject: 

Tais project, focused on the- uppecr Choluteca River 1xisin, aims to 
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strenghten the institutional capability of the Government to generate basic
 

inform tio for develoFrent of policies, plans, and programs for renewable
 

natural resources, specially forests, soils and water. With AID ia Govern­

ment iunding for L 43.9 million (68 and 32 percent, respoctively),it is being 
 -n 

inpleantod (after scxnm tine lost in organizational efforts) by a special 

unit of th'eNatural Resources- Secretariat (SN) -Othr-institution si
 

as (X1IDE*OR, MA1 and the National Cadaster also participate. It is coordi­

nated by an Executive Natural Resources Ccxnittee formd by the Minister of
 

Natural Resources, the Secretary of CMtJPLANE, the Executive Director of
 

INA, the Geiveral 1Inager of CCEDEYOP, and the inistry of Treasury and Public
 

Credit as pennanent guest. Ther'- are abeut 53 persons presently working in
 

the proje':t: 15 professionals, 13 technicians, 10 of supporting services,
 

and 15 acdministrative. In the future there will be an incremwnt, since only
 

in technical assistance mo~re than 236 rmn rnonthis will be- used in 5 years.
 

Activities have been initiated in the Aguas de La Cabecera sub-basin, and
 

will be initiated shortly in the Sanile sub-basin. For middle 1983, another
 

sub-basin will be initiated. For each basin they have as a mininum, the fol­

lowing persons: one Agronoist Engineer, One Dasonamist, and one promoter.
 

The organizational chart of the projcc is included :,'n Annex 2.10 . Annex 5.8
 

gives a suammry of aims and goals of the project. The project has been plagued
 

by organizational troubles, since responsibilities %re assigned at first, :ut
 

funds were not allotted to participating institutions. TtUs, mny rivalries
 

and frowns existed at the begiring. It was also found that the data base was
 

not realistic, and it has been necessary to m-ke additional efforts to obtain
 

this data base. 

ii) Superior Ccnittee of Econnnic Planninq (CMlqSJPiANE): 

As in El Salvaovr and Guatemla, its [pxirbrent of International
 

Technical Coperation Ias a voice in allroving all international pjects.
 

al ne~im rjcs 
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They feel. that a project such as the one proposed by TECAP wiuld reach 
high priority arng the priority %ruste 1Iy arejaedfined. 

Oemlo~Iprent and integrated into the-production process of the cmiatry 
since the crux of the problcs rest's on the subsis'nenesoftenrl 

inhabitant.,~ far' as Lhe possible relaziions)hip of the project with pEICA, 

itisbel,6ed that this program is in serious organizational and nonetary 
~r.trouble. CCSUPIANE is the executive agency for the regional-local plan­

nign project of the Aguan Valley, with UNDP funding. This ptoject is des­

jA.cidin 	 Hynnex gi an Cliwratoloqic SerKkc's ieparbiwnt, General Direc­

k~ter Rpnwurces, 

It operates 150 ntations. There are about 12 other institutions 

that operate hrydrowuteoroloical stations, but mnst of than are being trans­

tora t6, Ka 	 IHaturo1 IResources Secrctariat: 

* 	 ferred to this Department: 30 fricn (XOUEYOf, 38 fnwxn CCO\WPLdW-, 1 from 

SAPUAN, 14 frcun the AID Natural Resources M.anagerwent P.Loject. The idea of a 

.. project suc-h as the one proposed by JECAP is looked upon very favorably, but 

they for,,see organizational problems since there is no single institution vwhere 

it %vuld fit and in the past the interinstitutional coxmissions have not worked. 

iv) National lAqueduct and smer Autoncy-,jus Service (SAwN): 

This Institution is in chairge of %titersupply and sainitation for 

all Honduras. Withi IDB fundiiyj, it has recently concluded a "master Plan 

forf~juiglp D.C." to provide water mWply and saiarisn*l ~ tr 

sewrs for 'Itxucigal13a- up to yeair 2010. It includes projects in the upper 

Choluteca river batsin and is described in Annex 5.10. 

v) Rational Forestry Sciences School (ESNACIOR): (Sigm-atepcrjuc 

S Honduras):
 

This School was created as a Regional effort witli the assistance
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fY. roa t prepare r naran chnalpeole in foret nunai eFfrmand foes industry it reevdfns an COI)EVR-and is trying to es­

third programoin watershedniumngcTnt. 

vi) Nationl Aut c :)rus University of Wonduras (Utio: 

a catablish 	 u 

luughits Regional University Center for the Atlantic Coast (CURIA),F 333 

F 	 oF 
it has a progrtw in la Ceib to prepare Forestry Engineers. 

.. .. 	 FF3 :',f ' :1 .. -- F.c: 

F 2.2 2.,ional Jni e_%F 

General Treaty (SIECA):
 

a) Profile
 

i) iain objectives and Attributions:
 

Keep vatch for the Correct application of the General Treaty of 

Econcaic integration and other Cbimrcial and concmdc Integration Regional -orF 

bilat(eral treaties. 

watch for the fulfiinment of resolutions of the Central Amer­

ican W~onminc Council and the Executive Council created by the General Treaty,F 

andA perform the studies, tasks, and functions set forth by these councils. 

ii) Coraphical Area of, Cai~etence: 

Costa Rica, Ml Salvador, Guatamala, $ dtaA ~ and Nicaragua. 

iii) Adinistrative Structure and Dcendence: 

The tIinisters of Integration fromu eachi of the- five countries fran 

the Central Amrican Ficotimic Council, whiich establishe-z- policies. The Executive 

Council fonmx1 by one representative from each couintry, mnages and applies such 

policies. SflXA keeps watch for the fulfilliment of resolutions of Loth councils. 

It is divided into [)2partents and Sections. 

iv) 	 Plrincipaxl E:xecutive WAnd dress: 

Dr. Raul Sierra Franco 
Secretary Genearal (elected by1 the, countries for 3 year periods) 
4a. Avenidla 10-25, Zona 14 

-Keep 

~43o 	 iFF 
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Ciudad dio Guatemnala 
PThone: 682151/14 
qwOcx: 1"1ritc'raci~n SflflV 

v),, Organization Chart: 

See A1nnex 2.1.1. .~ 

___ b) Projects and Associated Activities. Related to Subec,___er 

i) Central American Multinational Watershed study: 

'Thiis studyj was made in 1973 with financial assistance fromn 11N. IL 

* j.included a diagnosis and an evaluatioq~vof the developrent possibilities in 

three nuatinational watersheds: Gulf oif Honduras, between Guatea~la and Hion­

duras; Gulf of Fonseca betuxhen Fl Salvadore, Honduras and Nicaragua; and San 

4 Juan River, Letween Nicaragua andCost~a ica. For each one of these it included 

natural resources, substrnicturr,' socioecnoaic situation, agriculture and live­

stock, mining, industry, tA rtation and energy, actual conditions and trends, 

and de~elmIYrflt pespectives. 

ii) Central American Energy Camuission (W~EM): 

It was created in 1975 by resolution of the 13th meeting of the 

Ministers of Economy of Central America. Its main purpose was to coordinate 

the policies of energy develoirnt, in the five countries, performting as a tech­

nical advisory council. Its Secretariat is SIECtA. CQtE is fornrd by one 

representative fromn each country and its attributions are: 

-Prutuce hydrolectric and geothermal studies to indentify suitable 

energy projects. 

- !rcinte energy projects using theo natural resources of the Region, and 

* reducing the w;,e of iq~orted hydrocarbons. 

- ranmte the interconnection in Central America. 

-Prote letrolewx siaturgil gas, a=1 coal exploration efforts. 4 
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- Study the creation of multinational enterprises of the Central 

nw ican cuitries relatke to the petrolem industry, and the joint use 

of other energy roiources. 

t net oceani, unfortunately, its second meeting schuled for 

late 1979 has not yet Laken place. 

o~ iyii) Ccintxal Aerican Eneq og (PEIu 

1lis proran was 00oP.initiated in 1976 with support fra8the 

Duringafist phase--t trincip1tiies-atcouldbincludedt 

integrate a regional energy program were A second p usidentified. thse 

initiated in 1978 withi OPEl' funds through th~e UNIW. An ad-hoc carmiittee 

with representatives from each country was created to coordinate its 

activities and a regional oordinator was appointed with (RNDI funds. hAmongA 

its activities was the elaboration of energy balances for each country. 

uautras
ThG balance for El Salvador is already published. The one for has 

been finished and is about to be published, but the balance for Guat ,ai 

was never undertaken becuase a consulting firm, was supposc(d to be workinig 

on it, but the results were not what "ws needed. 

The second phase eneded in 1981 aml r~,a third phase is being 

praroed. This new phase will have four major cazponents: 

DlVergy planning; to consolidate a regional planning group, to evaluate 

thec reneimable energy resources in the Istliwas, to prcmote thle rat-ional use 

of energy in thce six countries, and to back up tme institutionalization 

of the- energy secto'r in the six countries. Expected cost is about $836,000. 

. Regionial Electric Integration, with anl estimited cost of $931,000. 

. Integration of the- hydrocarbonis sector, Ai a $862,000 cost. 

7Y Estinuated cost $ 1,213,000.Trinn. is 

OXOMMU? was to be the wnin Regjional Organization for PEICA and thus 

SIMN is involved in its activities. PEICA received strong supp-.ort frem 

07.1, in El SalvAdor. Socs_ institutions in Wibnduras are skeptical andI ill 



Qatcsmla, it has been coordinated by SFJEIAN, 1but INQIE has not been too 

enthusiastic in giving support to it. 

At present it is idclling because no financial source has been found 

yet for its third phase., there is no RegionuAl Coordinator and sare think 

Itwill not survive its organization and finaintial woes. 

c) 	 Critique: 

SIBHA has the basic administrative substructure, but it is limited 

in staff. These activities are carried on by its Departme~nt of Physical 

integration whiich is understaffed. It lacks the financial resources to covar 

the technical htman resources needs required by CWf'UER. These needs are 

actually being taken care of by one expert. 

2.2.2 Rgoi xnitefor Hdraulic Resources of the Central ANxrican 
j
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a) 	 Profile: 

i) Main Objectives and Attributions: 

The Regional Qxnittee for Hyraulic Resources of the Cen­

tral IAerican Isthaus (Ccuit6 Regional de Recursos Itidr~iulicos), CRRII, is an 

organization created Lby the governme~nts of Costa Rica, ~L Salvador, Guatemala, 

Ibnduras, Nicaragjua and PanamA. CRRII, is a coordinating organization in 

activities rela ted to meteorology, hydrology and Ihydraul'ic resources. 

"ihe Central Office is in Tegmuigalpa, Ibonuras, and is administered by 

*the- Executive Secretary under the direction of a comittee consisting of the 

presidents of the naitional %,mterresources ccxTuittee of the six countries. 

The principail aim of tlxe Cemnittee are: 



Tob use the conservation and develpw,_t of surface and ground­

to further the social develori.ntwater resources as a man 


andT oroen icthmteoratio of the Central. American Isthmus.
 

tb use the sface and ground-uwater resources 	 integrated with the 

resources.hmn rouir(2nts and with the other natural 

- lb use the a vities in m eteorology, hydrology and evaluation 

-.	 ofusetteresorcesoeth surface and underground, as a ns ofh 

unifying the profes AonaJls working in thease disciplines in Con­

1b~ orient the meteorologic and hydrologic investigations ta~ards-

related to climtethe solution of actual and future problem 

and the integral use of waten, resources in the Isthus. 

- To develop tl-e- hydrologic and mteorologic activities in the 

Central Merican Isthmus as to contribute to the worldwide ad­

vancenint in these disciplines. 

use the water resources (b:)tl surface and underground) in the 
-Tol 


so as to prantoIsthrus in a rational and] integral mainner 

their conservation. 

ii) Georaphical Area of Ccnxptence: 

The Central hmarican istius 

iii) AMninistrative Structure and >pcndence: 

The Regional Ccmittee is fo inad Ly the 6 National Ccnnttees of 

Each National Ccmittee is formedHydraulic IRsources, one for each country. 

by tlwe national iLnstiutions that deal with wantor related issues. 

T1.h principal national institutions are tlxe ministries of agriculture 

or of natural resources, the n-teorologic or Iydrologic organizatiozs, the 

..	 2 

http:develori.nt


the institutions that manage electric energy, don-estic water supply, 

irrigation, etc. 

........ , < U.U OXii; 	 ­- iLThe projects and activities of the Committee 

institutions in each country. 

iv) Principal. Executive and Address: 

ic. Nabil Kawas 
1* Etocutive Secretary 

;;cigalpa, D.C. , ftidras 
P1h: 323804 

b) Projects and Associated Activities 

:- !---< 	 , .. i - - -p p'are 	carried out by the 

Various international organizations have requested the collaboration of 

CRRJI for their regular and -seial program in the region. These include 

the "'RLD WEATIIER AItIAI" and the Hydrologic Operative Program, Kt'S, of I.:D, 

as well as the Irternational Hydrologic Program of UNIES . CRIUI cooperates 

in the coordination and execution of these activities involving its n ter' 

institutions. 

The Ccnmittee is nrw giving high priority to the following projects off 

specific regional interest: 

i) 	 RLA/80/003 "Regional DeveloFnmnt and Application of Oonents 

of the Operative Hydrologic Sub-Program for mtIltiple Use" (!KXE ) 

of MOD: 

7te objective of this project is the transfer of technology for 

the evaluation of the Iydraulic resources among the countries of tl region and 

IMS centers in other parts of the %nrld. 

This project has a UNW contribution of 344,000 dollars, and 

the particiIating countries provide an equal annunt. 

ii) RLA/78/021 "Hydrologic Ebrecasting in Central AImrica" 

This project is to provide the basic methoology and necessary 

p -. *[ 



instrumentation for a reliablc m)dem systcm of prediction.
 

The project coc uwnt is presntly finished and will be suR.itted for
 

approval by CR guato through the c<*omie plamning offices of the
and PanP 

mnt.For countries. 

The cost is estiu ted in 661,000 dollars as a contribution fran UP, 

orwl 5,280,600 dollars f 3 s i ethe six Governmests. 

iii) Shonrt Courses and Other Related Activities 

In 1979 approval was given to the national universities of ties 

six countries and to CRfoI for the course "Regional tinerant Post-Graduate 

Course in Hydrology and Water Sciences," with assistance frAn UNESCO and KRIS. 

In 1980 thltsubject was l lity of Basic Information for Hydraulic Projects," 

and was given in Tcucigalpa, libnduras and San JsCosta Rica. In 1981 it 

was given in Nicaragua and Panami arO che theme was "'Snall 1*iatersheds I).welc.-­

inet". For 1982 it is scheduledc for El Salvador an] for I)minican Republic, 

and for 1983 in Guatala, Hond~uras, and Costa Rica. 

CRRJI has also collaborated with the RECAP/IICA sponsored PIADIC project in 

organizing t saninars of 3 days duration in each of the participating countries. 

An important part of each semitnar consisted in a description of the iziportance of 

the infortance of and the use of solar radiation data in agricultural develojmv2nt. 

Other inportant activities includea the publication of 148 technical studies 

or reports for use by national ar4 reg~ioraid technicians over a pe-riod of 13 years. 

'During th~e prog.ress of the UNDP-*) eqomsored regjional PIKCA, a clirrotic atlas 

(Atlas Climatol~gico del Istmo Centroarwricazx)) was prepared jointly with PAIGII. 

The*atlas contains various mips of the principal hydranrxtorolozjical parmrneters 

that have b_%en studied in this area. 

~A~4~~4 ~~~ ~ 4 ~ ~. /.
 



K" C) Critique 

Since 1966 CRM~I operates thirough the institutions that form 

the National Water Resources Ccinttees in each country. The Secretariat 

performs an effective coordination and praxwtion role iming and)within the 

six ountries, and between thdse and1 the international organizations. Regioni­

--­ al projects require an active loblingj activity and this is rne of the mst 

in~ortant functions of the Secretary. Needless; to say, the Secretariat is 

understaffed since it has only one professional and 3 axdnistrative and 

support persons. 

3. EXAMPLES OFs POSSIBLE wATJrifi)S FOR PRDJECF DJIEflYTICN 

3.1 General Statemnt 

After consulting with the institutions discussed in sections 2.1. 

and 2.2., the Consultant reached the conclusion that it is pranature at 

;:, this stage to try to define watersheds for project inplemntation./: ;: : =-L : : :A/ :A2 < i :/ .4jAI2-::i ' 4>: : A/ 22, ' :oA: : L % < :i 

Scm~persons intervi-wed had clear in their minds %which%otershed 

should be chosen, buit scwne did not. 7nd then, .exept in Guatem~la where the 

%inion was unanim-nus about the Chixoy -mate':shed, there were conflicting 

opinions as to Ud~hch," "Mhcire," ar) "why." 

ScImh3 persons did not want to express an opinion because they were 

afraid to axrpranise their institution so early in the gam and sare did 

not do it because thoey %mfld hove Miod first to have mre information and 

perhaps to discuss it with othear staff mmi>bers. 

It is believedt then that this subject shoilci i left for the early 

stages of the project itself, vdhen responsible officials feel that. they 

have solid baises- to decide and are rt based on abstnzct~blue prints." 

At any rate it is felt thakt thiis is a decision thait the countries thmiselves 



will 	hive to take, and it miuy even be that a given country decides not to 

base 	the project L~ofl activities to be inp1emnted in any tsiijle Watershed, 

but in several smll pilot areis. 

But since one basic premnise of the proposed m---hodology is that of 

"learning by doing", it is atteopted to define an envelope of the opinions 

received, in order to set forth exanpies of possible watershids and the 

reasons for chosing ffian. 

3.2. 	 El Salvador 

JIbre are three, possibilities, all related to Rlo LC!Tpa: 

3.2.1. 	 Watersheds to the l*rth and North West of Cerrnn Grande reservoir: 

Thse 	involve the S~mrrl, Tarmlasco, Azanbio, Grande de Ti lapa, 

Metayate, and mbjaflores rivers, with a corbind area of some 1,200 square 

kilowmters (see Annex 3.2 ). T Sx Iul River atershed is partially in 

!bnduras. 

They are overgrazed lands nostly degraded or suffering an inten­

sive degradation process, as can be seen in the following table: 

land Use __ ,roxinlePercentage of Total 

rikgra--ed 44 

Natural Pasture 33 

Agriculture (annual) 14 

Forest cover 9 

Source: UNDP - FAD 

The INDP - FAO soil con3cvation p oject is in that zone, which 

cems to have priority 1-czcuso n-ost of the scedimnt to the middle Lqxl dc"n to 



5 de Noviamtro dami seLl to come fran there. It ccntributes to the Carron 

Grande reservoir, ,hichis the main riverTregula tion featire of the whole 

river. 

arhsan is a good data base for this aa. A drawack is that this zone is 

in the Chalatenango area where serious pmblm of violence are now occur­

ing. 

whvicabre dan a El Tigre da asite: 

Sliis is the area that has tbe highest sdImnt yield. 

It involves the Mocal, Guaraj1a-, and Torola rivers, which have a canr­

bined area of 5,245 squzare kilxtmters. Most of the W=1ca and3 Guarajanbala 

are-as and part of the Throla care in Honduras, and involve an arma - over 

which territorial disputes have been fought in the past. 

SmIiler critical areas would have to be defined for study if this 

problem is to be chosen. 

. e hydroelectric project El Tigre has a relatively small reser­

.voir since the flow frm Rio Len- is controlIL by Cerron Grande and only 

the iMal Guarajambala and Throla aKters would have to be regulated there. 

!bever, the Water Resources Vlasterplan has deteninedi that flood damges 

downstream would occur fram floods these three rivers alone,cing from and 

therefore has identified the need for flood control space in El Tigre. This 

schaw underlines the inortance of sediment control in these three wter­

3.2.3. Area upstrein from the lcxrp - Lsague Confluence: 

One important portion of the higher LUnpa watershed is 

regulated by the Giija lake. Tis is the portion that is mostly in Guatemnla, 

and reaclhes Lcaq below Guija through the Dcsajue river. qIvarc is ho-ver, 

another river branch to the aast: the Iqca proper, wtich flows from Ibnduras. 
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1st of this area 

the southeast of tsetapan. 

CEL plais the Zapotillo dar just below the confluence of Lmh a and 

-. to the north is forested, but -,x degradation cexists to 

5450suativers, Paso d Oso downstream from it. Although both of thxn 

are not scedule yet, the Water Resources Masterplan has proposc a multipurpose 

sce..~tA-i-lvtm,-0 and- 430.ni.a. s. .-which involesirriJation-and.-* 

water supbply for San Salvador. This schane includes a single larger dan at 

Paso del Oso, Ohe active storage would have to beIxprotected from sedinmnt­

ation. 

3.3. Qrntanla 

3.3.1. Upper Chiwy Watershed 

The Chixoy watershed down to Pueblo Viejo dam has an area of 

5450 square kilawters. allry the[Xnstream from Pueblo Viejo, has studix 

Xalali project to feasibility stage. Upstream from Pueblo Viejo, prefeasibil­

ity studies hav ben nhe for 4 nure projects. As can be seen in Table 14, 

seven out of the nine hydroelectric projecto involving reservoir now being 

considered by thghephase 1 of the national electrification plan, are in the 

Chixoy watershed. 

No sedim--nt problcem ha.s been envisioned for the Xalalfi project, since ma)st 

of itaruld bc trapped by Pueblo Viejo and other upstream reservoirs, and the 

area hstwen Pueblo Viejo and XalalS presently has a very ow sedmnt yield. 

Fsr these, hwer, the problem is real as as already discussed in section 1.3. 

A1l of the projects upstream from Pueblo Viejo are located in or downstream 

fiomi the highest sediment yield rate area (about 1100 tons per squr-e kilanaLer 

per year) . 

71ve area upstrexm fran Pueblo Viejo shes an advanced degree. of degrandation 

and has been the sutbject of several studies. In 19741, (kWhruand an Pollard 

stated th~it "e~xtensive and precipitous slopes and the prormcted six-rmntli dry 



season, fo..d by reatively heavy rains, conspire to mie erosion a serious 

potential hazard. Unchecked, erosion, will increase with envir4,1mntally 

disruptive activities, such as cutting, burning, cultivation, road and dweKing 

construction and the population increase in general. Thea life of the projected 

dam systemn can be~cheaply and effectively extended by progressive watershed marnage-

Scme reforestation activities are now under way carried out by INAFOR 

close to-the Pueblo Viejo damsite, and by INDE in the Pueblo Viejo - Sacapulas 

reach. An integrated agriculture - foresty developement project for the Mms...
 

tenangjo Winicipal area proposed by IAVALJN - TND,, is now being backed by
 

USPADA. An enlarged version of this tkrmostenanqo project is being studied by
 

IWWOR for the area upstream from Serchil (some 1400 square kilamenters).
 

TMse ctivities and studies are documented elsewhere in this report.
 

There is exten.'-,,. information and a good base data for this area. It 

has some violence - related problems and this would be a dvawback. k-xver, 

it is within the areas that the Govermient has given high priority for imwdiate 

attention. 

3.4. 	 ionduras
 

3.4.1. El Cajon Watershed 

It has and approximte area of 8,300 sqaure kilometers. It is 

mucl degraded by deforestation, shifting agriculture., and erosion. Poor water­

shod rnnagcment islikely to negatively affect the useful life of the reservoir. 

A watershed managcment plan was drafted, submitted to IDM for financing, and a 

coordination workitg group formed, but later it was scaled - doi and included 

in the COIDTOR IM funded 40,000 hectare forest mi-*agownt "PLan cmayagua," as 

a result of the rccoin-dations of an 1D mission to Ilomluras. 

3.4.2 	 middle Patuca Watershed: 

FMT. is considering tlh Piedras Amariltas xA FbrUU1 del In­



fierno 	largje hydroelectric developimmns in the middle Patuca reach, dow~n­

strem 	from the rdo Gayambre and Rfo Guayape confluence, for the nineties. 

This has been a pristb~e area, but disturbing synptans have been detected 

lately, 	such zs steeper flood flow peaks and twL ve meter rises in water 

levels 	in some stromjaging stations. 

The upper portion of the watershed is deforested _alorq the _uybrriver -­
and thre are agricultural. and livstock SRN project ;aw the G.uayapo river. 

Dcwnstrezmi from their confluence, lWM is pramtkg land settlem.nts wl , are 

starting a shift agriculture pattern. 

3.4.3. 	Ch luteca Upper Watershed:
 

This is a very degraded area due to population pressure
 

(25% of the country's population). About 20,000 rural families have ben 

forced by circumstances to farm on steep slopes inremasing erosion and low.er­

ing productivity. peJwvod cutting for Tegucigalpa has increased the deterio­

ration of the area.
 

T-ere are no hydroelectric projects in this area. bwtever, the S.. 

water supply nlisterplan considers scw., davelopxicnts in the utpper watersh~ed. 

There is also a SRN nultiporpose mater resources developnmnt included in an 

agricultural develop ent project for the Choluteca river. 

The Choluteca matershed is the area that presently has the better data 

base in the country. The AID backed Natural Resources %inagamnt project is 

being executed in this area. This project aims to develop a law, policy, 

a institutional paickage for land use and natural resources, a land use 

classification systen aix] practical activities within tl area. 

4. PRINCIPAL 	 T1 WtN3EITV PMNMTRINrS 	 oi2u' ;4D ,LRUBFQJ
PlFUIi' 	III/F NTI N _i
 

4. 1. 	 ata1ase 

The. data lxisc availabl. is in genoral wuil de'velopedx for the- thxv 
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be expected anywhere in the world. 

4. 2. Prior and Odtstig Lfforts Undertaken in this Feld with 

International Aid 

The main efforts are suxmrized in Table 15. By this it is by 

no maans iplied timt those efforts per - se are constraints. Each and every 

one of thema are worthwhile efforts that have, are,, and will provide beneficiai 

results for the countries in which they are considered. Moreover, they would 

the one being prrposed. liowver, since in sate way or another they refer to 

activities telated to watershed wanageiwnt' and since a trend wus detected in " 

certain sectors towards equating watersted m!nagenent with reforestation or 

soil mimynawnt alone, sanfe caution is needed. 

It should ',c madle clear in the minds of all persons that will1 have a say­

ing in the approval of the proposed projact, how it will camplent past and 

Pre~'sent efforts, in which ways it is di-fferent ftomn them, 1h6~f it will avoid 

situations that have caused other atteipts to fail or to be very difficult to 

izrplmient, and why after all it slxould be financed by. institutions already 

support-imj sane of those efforts. These considerations, unless clarified, 

may DbecZTI iflportaflt constraints.4 

4.3 Institrtirwsal Constraints 

Under this heading, groblems detected daring visits in all three 

countries are e~ sivsd. Although no specific infonnation was at hand, it 

is believed that at least zros,- of than are also ccummn to the other coun­

tries. The-se have been gatlnxred in five groups, as follows: 

4.3.1 	 Political Backing 

It is felt that the nuin constraints rests in the fact 
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Country Project Brief, ecito 	 International Status 
-	 -~..Agency 

El Saltador 	 Conservation aid M-ainly --oil conservation UNDP-FA0 In 
Integral use of activities related to Progress
Renewable tiatural Cerron Graixie Project. 
Resources in the 
Northern Cerron 
Grande Reservoir. 

Guatemala Developuet of A plan including irrigation, 1D-n/ Concluded 
the Chixpoy River agricultural and livestock 

Basin.developrent, parks and re­
corestation. 

Integral Agricul- Minly reforestation in a I'13 7b be 
trMrsyad limited'area of the upper presented

Native Craf ts in Chixoy basin. for the 
th Ma. .kng Bank's 
Municipal Area. 

Natural Resources 	 Reforestation, forest jnana- CARE-US In 
*Conservation gfment and soil conserva- Peace Progress 

Program tion in qmll areas in 11 Corps 
pwovince-z (mainly western 
highlands) as part of ex­
tension activi ties in small 
rural camumnities. 

Ibonduras 	 Natural Laid use managmnt in the AlI) In 
Resources Choluteca Watershed. progress 
Manasant 

Plan (rmoyagua 	 Forest Ma anent in the El. 111 In 
Caj6n Watershed progre~ss 

Integjratedl Water-	 Soil conservation, aid rofo- M.,)--U. S. Concludod 
shed Mamjan' 	 rstaLioni in the Si(nrra doa Peace 
in the Northrwst 	 QOna, Laqo do Yojca, and Nla- Corps 

cuelizo atcois. Methvodlogies 
for wac~shec iunatioan~t 
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1' Cotintr Project Brief Descrieti Ion 
International 

ecyStatus 

Ibonduras WatersheOd Dqpor-
iwints; in Los 
Laureles 

MExriznents and pilot wetershed 
mranagement activities to assess, 
the potential of reservoir sedi-. 

U.S. peace 
Corps 

QCluded 

ventation in Los laureles. 

Integrated Rural 
Develorn~t Pro-

Integrated developji~t, includ-
ing reforestation with fuelwood 

FIDN-IDB In progressl 

g-ram of the West 
(Prodero) and of . 

and soil1 coniservation 
.an'in R s _d_, -n.. 

in the 
-_ - .... 

Santa Barbara Barbara areas. 

El Nispew , Reforestation of a national 
regional and local planning 
systan. Rfo Aguain pilot 

LMP-DYI( In progress 

area. 

All 
Countries 

Fuelucod and 
Alterna tive 
Energy Sources 

Test alternave fast-grwing
spccies f'or use as fuel and 
mre efficient energy use 

JRE!AP In progress: 

at hows and smlU indus­
tries. 

Central Ameirican 
Energy Program 

Electric interonnection, 
energy planning, and train-

WNPIoking for1 
additional 

ing acrivities. financing 



that there is little ugerstandiing at the political and high level decision­

akng echelons about the magnitud of the, proble , and about the impjortanc 

of an adequate watershed managment in the country. 

4.3.2 	 Diagnosis 

Mst activities related to watershed managimnt have orig­

inated frto local or sectorial individual needs and not frem a ccuprehensive 

view of the problean as part of a national developrnnt strategy. bhenre 

watershed mnanagment. 

4.3.3 	Ajproac
 

All agencies face severe financial limitations and the 

prognosis is farthis situation to get worse. ie fight for project fund 

L~~en i no dhepaoegtoisoftstu tiosi n saonfc to thsep it~tive
raising is likely to be vicious and undoubtedly lost if past approaches 

are to be repeated, and if the capacity of the service institutions (ISREN, 

LNAFOtR, etc.) to reach th)e users of their services is not greatly inprovnd. 

Project presentation has not been very objective in the pxast as benefits 

have not been clearly dcag nstrated in quantitative ways. Lbpbasis has 

been on the protectionist-subjective side, instead of in the quantitative 

beneficial-objective canph.ants. 

4.3.4 	 Igency Limitations 

There is really very limited or no experience in water­

she-d managareant at the various institutions. It is very often cnfus-cd 

with reforestation, soil conservatioi, )r hydrologic activities. Thlere is 

n serious deficit in ins3talled caixicity, nuinly htnan resources, to under­

take seriou~s water :wuna-garent efforts, and nediui as well as long-range 
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planning for institutional developme~nt aiming to inprove this situation is 

practically non-existent. Sono forestry Institutions are ccimrially 

oriented toerds forest exploitation, and for the energy institutions, 

these activities generally ire not within their functions, and are vieed 

as marginal or are rcidetal. Therm is also lack of interinstitutional 

knreledge and coordination and in the cases when this has occurred, it 

has been painful, hackingsand oftentivs ending in failure, mostly because 

responsibilities are assigned Wit not funds to comply with them. 

4.3.5 Various 

Thbe watershed management "slang" often scares ftemre engi­

neering oriented institutions such as electrification insti tutes due to 

lack of cime tion. Tere are no Regional channels of aunmeication 

' -tablishcd for these activities amog the Central American countries, 

such as the ones fcuctively established in the energy, ecoeic and hy­

drologic sectors. the votereheds contributing to the mijor present hydro­

electric project-s are already in an a degree of degradation (and 

nevertheless, there is few good reliable information about erosion rates), 

increasing the cost of possible corrective plans and4 measures. PreveK-ntive 

mwasures are less exp.ensive, but institutions are someatimes hesitant to 

get involved in xpenitures for situations too far off in the future due 

to the high degree of uncertairity involved. Land tenure and the lack of 

govenynant control of such variables in certain areas, as well as the sub­

sistence problem~ of the pcorest rural inhabitants that live in the more 

degraded or degrNL-ation prone areas aire also of importance. 
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i4~4 
4.4' Other Constraints 

Under this heading, those problans mentioned in so coun­

tries, but which were not comron to all, are discussed. Fbor exampl1e, the 

lack of a water resources waster plan as vellas a failure to link water­

shed management probleS to the developent of the.. tries were mention­

ad in Honduras and Guatenaila, but not in F-l Salvador. Problems related 

areas mentioned El Salvador , 

and problns related-to international watersheds %,ere important in El 

Salvador. 

to violence in certain aere in and atemalat 

5. IM2)S AND OOIUNITIM FOR A REGIWA PIR)3~P IN WEM~IED WVNAGE-Ii-

5.1 1ed 

5.1.1 General 

t e field work conducted gave a general, broad first 

view of the situation that was useful for outlininotherproposed project 

activities. louwvr, since now the situation andj orientation of the pro­

posed project is more defined than %bAen the field activity was tundertaken, 

a more detailed investigation is needed at the Project Document stage. 

Therefore, it was inevitable at the beginning, to sorretines ramble ito 

unrelated areas detrimentally to the now defined more relevant ones~. 

Nevertheless, it was able to detect that the proposed project %%KX-id 

be of interest in aL countries and that in sie such as El Salvador, a 

high priority would probably be given to it. This, of course, depends on 

the level ef officials interviceAed , but it is believed to be a valid con­

clusion. Of 'x-cial significanca is the reception offered to the idea of 

Jr '-titutiCMzff dcveloiuont and to the- concept of inter.- -inagcment as 



opposed to isolated reforestation or soil conservation activities. 

It is also needed not to limit the scope of the Project only to water­

sheds for electric generation. These could be part of the strategy to 

create interest; in the higher levels of fin;::cia1. decision mrAking, but 

the watersheds finally cheseh for project inpleentation need to be 

defined by the countries thcemelves at a latter stage of the project. 

tutions that have such legal responsibility in each wountry, and should
 

be institutionally developed for that purpose. fbwaever, they cannot do
 

it by themselves a will need the cooperation of other institutions. 

fulng these are the energy institutions, especiily if watersheds for 

hydroelectric generation are to be chosen for project inplem.ntation. 

5.1.2 Seii 

Th*ntarefollowing specific nfeds defined: 

a) A celetr diagnoaesis of ehe tershed management 

sitration in Central America on a Regional basis. This will inclde the 

reasons %ily watershed m!inagcmant activities have not been overly success­

ful to date. 

b) A met~xdology for prowject pnisentation that under­

lines the benefits in objective quantitative term and that clearly iden­

tifies the beneficiaries. This should be stated thinking in who is going 

to read the2 project proposal, rather than uf* is writing it. Those 

issues of in;ortance for the decision maker rather than for the project 

designer should b stressed. 

c) Broad orientation as to the meaning of and need 

for watershol nvinagem nt: at the decision makinc level, at the technical 
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A level, and at the general. public level. 

d) Training of local personnel, both at professional and 

technician levels, for planning and inplmmtation of watershed management 

projects. 

e) medim and long-term planning for institutional deve­

loprent in order to accomodate and effectively use the trained personnel. 

f) Cohesion of isolated activities related to water­

shed mfenagaient now taking place or to be initiated sI rtly. 

g) Inclusion of required watershed management activities, 

as part of the planning process of large hydoeectric and other develop­

ment projects to avoid risks of jeopardizing large sum invesbrents. 

h) Effective inforution between national institutions 

within each country and on a regional basis. 

7.,,,:77..¢<7: 
i.) Cooperation beti~een countries for activities involv­

: : '7 7: .7 7#l : .. 7, . .. . . 
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ing binational and/or tultinational vmterxsheds. 

5.2 Opportunities 

Based on the outlined situation for the three nothernurst Central 

merican ccountries and on the discussions with the other Consultant for the 

other three countries, it is believed that good oppcortunities exist for a 

Regional prcjcct in Watershed %Lngemnt. 

These opportunities are to contribute on a regional basis to the 

following: 

- To have a cxplete diagnosis of the watershed nnnagaennt situation 

in the region, on which to base decisions and assign priorities. Th1is 

would also allow to coipare the benefits obtained under three scenarios: 

Priorities a'-, assignedl individially by each country. 



Priorities are assign~z on a regional basis with the help 

of regional mechajisms such as CRRII, S=1X, and the CM? 

Priorities are assigned first by each cou~ntry individually,, 

and then are adjusted accordingly when regional cionczic and 

energy priorities and needs are established. 

-To develop a coordinated institutional development plan with short, 

-nmeim-and -long-term-goals .-1 1tIduh -taking-into -accunt.-.the-different-­

* 	 institutional situation that exists in each country, a regional approach 

wouild benefit frcin the econcmios of scale involved in the technical 

assistance needed to do it. 

- Tob develop a cadre of trained personnel at all lev.les, capable of 

undertakim] certain imndiate activities in watershed mnagment as well 

as traininj m e persons for future needs. Economies of scale similar to 

those Iwentiotied above %&oldalso be present in a regional project. 

Tolmaike a real contrite tion in practical aspects of 6ztershed 

maflagemnt 	by: 

Wo)rking at the political -high decision levels to increase 

thweir a~ureness about the importance and need for wazter­

shed managanant. 

Increasing the prolabilities for approvai of %Qtershed 

mnnagcment projects by providing an objective and pragnutic 

methodology of project presentation. 



to orking at the i ntentional financial institutions ­

level, to negotiate financial support for certain priority yatershed 

managment activities that way be identified during the early stages 

of the project (diagnosis). Also, to propose certain enasures that 

wold assure that wtershed management is included in the financing 

of large developme~nt projects. Th1is would be mo~re effectively done 

on a reo ngionaLorganiz­basisandwith -thehelp of existing 


tions, than ounmtry by country.
 

* Initiating the priority watershed manageit activ­

ities identified at the early stages of the project, to use thei as 

tools for the evaluation ex-ante and ex-post of the institutional devel-

Connt effort. This would provide on a regional basis, an objective e­

valuation procedure. It wuld also give, at the end of the project, som 

real contributions in term of field results. 

To develop or to strengthen a regional syste for water­

she-d mranagement data exchiange. 

Ci. PROPOS~ED REGICALJ WATERSIED !,MAGEMEq PIEJECr 

From the above discussine of needs and opportunities, as ll as from 

discussions with the other Cbnsultant and] representatives fiat CATIE and 

CMiI, th~e follwing Regional Wtershed Manaigement Project guidelines are 

proposed: 

6.1 Project Goal 

7b strengthen national institutions to better plan, umnage, and 

utilize the natural resources of their respective countries. 

6.2 Project Objectives 

1. r, create an adequate operational capability and sutstructure 
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of human resources within the nationakl institutions with legal respon­

sibility for watershed mvnagwnt in each country, so that they can 

undertake these activities in the future with little or no external 

assistance. 

create regional systan for providing 

assistance between th~e countries for specific high priority or emrgency 

watershed managiment activities. 
. 3. 	- '1Wik a -diaignsis 0f %U managmnt sitnton 

2. fTo a 	 indiate technical 

wtr~e 

the region to facilitate the prioritization of watershe~ds, the elaboration 

of managenrint plans to ccrplencnt current efforts, and the selection of a 

rnininun numbeor of 'deinitc, pilot projects. 

4. To. Tdevelop a nethodology that will facilitate the obtention of 

funds necessary for w-atershed managecment efforts based on their socio-ecxrn- .-­

czmdc viability. 
; i ,.*.i ,: . ! '© !.----------------------------------.----------- : 4 . ;: 5: 

5. 'lb suggest improvan~nts in the legal aid policy bases necessary 

to bring about a w~re, rational utilization of watershed resource thr'ough more 

effective and ca)rehonisive mlnagament by goverment institutions. 

6. To define and initate a mininni numiber of mau pilot proj-cts,, 

and ellaborate financial proposals for furthier activities. 

7. 7lb create an appropriate mechanism for the cullection and dis-cmi­

siation of waters~hed resources faforma-tion pertinent to plann-ing on national 

and regional level 

6.3. 	 Strategy 

Objective 4 aims to inprove the probabilities for vmtershed ,Mage­

nent project ftunding but first, this project nust be accepted bV the countries. 

In order to attain high priority in a scarcity of funds situation, it is pro­

posed that A be related to taiucstionable project f.ituations already recciv­



ing 	high priority attention f£ran the goverusnts and that in the p~ro­

posal, a doinite quaintitative contribution to those situations be clearly 

stated. Such high priority project situations could relate to large hydro­

electric projects, Wut not necessarily need to be Limited to them if other4 

project situations sean to receive more attention fromn a given goverUTInt. 

Mhen watershed management related activities are al-ready under way 

._,_.-_financed, hy-.itenwsitiona14--.nstitutions, -the -ways in -%hich- the--prject--wi-­

cxplerfent these activities shcruld be clearly stated. 

Adtional field investigations during the Project Iocuns.nt ellaboration 

phase is needed for this purpose. 

!Vo groups of institutions are defined for the project:
 

Those that will have an active role and those that will have a
 

supporting participation.
 

6.4.1. 	 Principal Institutions 

a) Regional 

71The project will b-- managed by CATIE in Turrialba, 

Costa Rica, through the Wild.lands and Watershed Managcnent Program (PASC) 

within the Departirent of Renewable Natural Resources (D~R). The1 project 

will provide for an increase in PASC staff for this purpose. 

- Th'e I1gional Caunittee for HPydraulic Resources (CR11) 

through its Executive Secretariat in Tegucigalpa, !kxxiras, will cooperate 

with CATIE for the- approval of the project and signing of agrecanents by the 

countries, and throug~h its mitaer institutions in thle inplan--ntation of the 

activities assigned to each one- of thenm at the national level. The project 

will provide for an increase in CRMJ1 staff for this pturpose. 

b) National 

The project will be focused tm-ards thje following 

http:Iocuns.nt
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for ruoc;aiyfozret ITuJ~crent, aml1 national 

park Jpr-(j(-2-ts. 

All tht- c-u:,vt-v'.*'.LPtc: 'ni~e whlich is 

covered .' ,-,­

1 ~h..1'u IC A : c Iturt Ii ctor.t 


Its flXi.=.z auL'ritv L; a D!fx.i~Cu~ 'm\ ; 
 f A~r­

culture, v: ':iw 

(:I~:A;rrs 

:t: !-r.:c, :i ~~ a. xl!ct" Ias 

carmi a ~ *: wt).*~ fI~~) ihz .~ cAcgriw:ltuwral
 

Sector i! L'. : A:-
 .3 

-Primvip'u] I!:-t'v :2dbcs 

P11: 3171' 67221 

See? :~:'*: .. 4 t-m', 2.5 

-Sta;ff r 2L; 

:'a~a~e.: 'iic'- 1976, WX~~vea1projects 

cairbin(xj totii 1 am.u:L L:; i rr u Q3:Y. U rm Iii Q1". LA- L'S$ 1) . Its 

luittion at,.:,' c t(c:;.;t~t~, x x~~lc ary fozes:t rv:tr~ 

studies) hla, a staiff of 50 :ro~,a o c.s 

I 
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0iM. in~ Costa P~ica 

- c ': in El~ 

It is ctc'J tt 'n of( thce project, these insti tutions will Lx. 

cz11xible of j>~avrT- c*A. i t i v; to b.-tterarcymn _i~-;~ 


tii IZ( Ct2. :ult".rjI r(~. r~~cs t~* count r.,.. i Ch~ I i tt e or "" extc.r: ZI I
 

Suppoirt I.'! L.-, Ai-, :.x.i fr-cn seve~ral rocno l arK] 

naitional j,i t,,.*':.::K~ vt:i2tI~'r ili q~"nw.t~ t-X'! :rese:1 

to facil i t- Ui2 c;cc-.. I b:r Proj)ect sAF.: th.c :nJu. 

- SU*A'c-: to facU I1itatc rcxjwonA xni:ao with i, 

cnny', atyzJ (rr)mc2:t an'] asg iorn 1tht- ) 5ervo ccrmunzi ca en~lnci tf2sse 

sectors . 

b) Nat i n. JI 

- P1 ana i..; Off i ces 

*OFT1IP;.: in Cogt_'a Rica 

* ~1P!ANin:I .il'as 

%111LANJ~d:in !!a:..Iursim 



IPPE inf Panama 

l'vbee offices nist appro've the Project and aUl relatdactiv,, tes4
 

through their De tm nts of International Technical Cooperation'- which
 

also form te R ional Ccuittee forTeclmical Cooperation (CI).
 

ISE in lSlao
 

INSIc~VUtMn in G.uatemda 
*Water Resourcs Division of SJ in jmua 

* 	 . MT'Ein, Nicaragua
 

*IIrE in Panand
 

These institutions will provide all, necessary water reso~rces; data and', 

in cooperation with other meffber institutions of the National Water Resouzrces 

Camittees, 'All cooperate in the diagnosis ai wili define priorities for 

watrsedmMangmnt. They ateaLinked through CRRIJ. 

-National Geographic Institutes: 

*IQG1 in Costa Rica 

*IGN "Pablo GUzMnn," in El Salvador 

*IGNI "Alfred1o C)biols G,6mz" in Guatemala 

/. 	 * 1N in IWnduras 

* IGN,,in Nicaragua 

. IGN "Thiuy Guardia" in Pananv5 

Thbese will provide all necessary tcTggraphic amnd theaztic cartographic 

nizterial, as %~ell as aerial Photos and other remote sensing inoages. They 

nuntain regional ccnmiicatio~n through PIIif and the bi-annual Central Aerican 

Cartographic week. 



--

,ntu~nrete to natural resources 

IxistiLbto 1ecno1~gicio de Cartago inCc~ta Rica' 

*USPA1YA, DIGESI~, ME, ND 	 WC-RS. inGutml 

* SI1AIFO, CATASTJO MN, and. UW in JIxxhiras 

~ 	:~ .MIDINRP, INER, and UCAI in:Nicaragua
 

University of-Panam3,in Pahiam.
 

6.5. Project x~oet 

<'.7 1 ~ etiU h the'.fUsig i6;i~ (also refer -t
 

Dulin s report):
 

6.5.1. 	 Diagnosis and Pilot Projects 

a) A diagnosis of the watershed nanzagerent situatien in the 

region will be mde. This diagnosis will include: 

- Critical or potentially critical situatiomr in watersheds 

where conflicting pressures for natural resources use are 

~ ~: strong.-

- Past 	and] Current efforts to alleviate such situations, 

-. including the degree of success or failure attained and 

the reasons for such an outore. 

Existing substructuire to coipe with such situations:I 
institutions, laws, policies, water resources and natural 

resources master plans, ienn resottrces, government prior­

ities, etc. 

T[he diagnosis will provide a basibi'for the follwing activities: 

b) Drafting of Watershed flanagawnt Policies. 

c) Priorization of watersheds according to needs. 

d) Selection of a mininwi nuz,~er of definite pilot projects 

to implemnent nanagan~t plans (co~uld be to ccnplement 



current efforts) an s will be defined, initiated with Protcfunds ­

those couponents that are viable to do so, and doixen tcd for financial .. 

rbuest forother l r cponents that could fit osidthe scope of the 
project. ney wil refer to watersheds wi re high priority projects are 

being built or considered, or where high priority attention is being given by 

goverments. Most probably w-uprj refer to hydroelectric developrient atersheds, 

Wxt not necessarily so. Ibis component will be the task of the national misber 

institutions of CRl , with assistance frn the project Manager, the land-Urse 

specialist, and the Assistant to CRi.e.chnical 

6.5.2. 	 instittional Developw-nt
 

al instituions.e"t"e
 
The principal institutions in each country will be strengthened 

as to create an operational capability to undertake watershed nanagement activ­

ities in the future with little or no external assistance. The approach of 

task assignme~nt and performance objectives will :oe used for this purpo~se. This 

approac-h consists of the followi-ng steps (see figure 1): 

a) Based +)te watershed nznageant activities diagnosis, on the 

watershed priorization, and on the pilot project managemnt plans to complement 

current efforts, an institutional diagnosis will be mAe of the principal nation 

al institutions. 

Ub) 	 Based on the institutiontal diagnosis, the role and functions 

of th~e principal institutions in the pilot project activities will be determinod. 

c) The end-of-project goals for the develareunt of principal 

institutions will also define the institutional needs in term of hun resources 

and otherwise. 

e) With the definition of the role and fun-ctions of the principal 

national institutions, the tasks to be pearfon-ed by Oxin in the pilot project 

activities will b-- defined, as 1las schlngosuhtks 



INSTrI=TIaINAL DEVE:flP:.u-::I CCtP6TE< T (SCIE:-ATIC) 

Ciagnosis of V'Itershcd ManagcTnt 
Activities, .... hed Pricrization,P 
Pilot Projo 'M-managmnt Plzns. 

Role ar.d 

ur.ctions 
of orincikix 
1!1.f t i tut io: 

in Pilot Pro-

fini 

f .:;k. t1 

:i :-!: 

jc<t Activ-

ities. 

W r 

by 

-

Institutional diagnosis 

\dtional Institutions 

of Principal 
L 

,aticnzl 
Institutio 

0 

and otU-cr) 

Pr:: , -a:t ional, 

Insti Lut ion. 
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cretin each conty -,be project manger will beincharg ofthrisl ccma­
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w,.61jimt ndpresentatbs of "informa tive modules" of~ 

nulti-media form. ' 

S f) Thformative "news and advise" letters 

g) Public relations related field trips to priority watersheds, 

and natural resources related project areas (fuelwood, soil conservation, 

hydroelectric projects). 

SIE)CA will give the project support in providing lob~by and "persu a io n 

through political channels which they have already established. In return 

. , project staff wiloffer collabe~ration minatural resources issues which
 

confront SIOCA.
 

6.5.4. 	 11atershed- Management and Natural Resource Information System 

A regional information center will be supported by a network of 

niational focal points or centers created at suitable national institutions such 

as the National Geographic Institutes, the Water Resources Institutions nmnibers 

of CRIMI, or the principal national Institutions (see Dulin's report). 

6.5.5. 	 Technical Assistance (soe also Dulin's report) 

'The project will provide financing for the following technical 

assitance: 

a) Technical Assistance Group for Watershed Kanagement at CIATIE 

This group will increase the staff of PASC at CATIE to manage the project 

and provide technical high level professional consulting services to the nation­

al institutions 

cadre is being 

for the duration of the project and while the local personnel 

formed. This group is listed below: 

-Watershed Managmnt Special ist/Project Manager: 

5 Years. 

i) Will coordinate the entire project 

ii) Will contribute to technical assistance 

iii) Will define a pilot project nvinagement plan in collabora­
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tion witli otzher suiff r.xrbers (Mil,!,Use Sjxcialist, Natural Reiourcez Plan­

ning and Policy Sixcial is;t, ankA 1n;titutimai R'-ve I: veil t Six-cidlist) 

iv) Wi I! dx1; rdc 2!2 ihrt reoursoe 

v) 1-0id ckiz; ~~i]Ire~ pc.tGl;rcyects. 

vi) Will kAcha :4tb.;'for C i-,Lintratilxj the2 

1akxoratiom wit-h roa- § -'.z?-r:: 'a-0 C "1-x-) 

v *' i*ir~i ~~i htc: is I~t at CR:-!f arxI 

1ccal c :c t'.,, ;ri ori~ztic: Df clalcrra­-t:;:r.:. ,I. Xrk!r;.Z;avz 

tion Of u~ a~:0c~p(T. crurrt'c~tumnq c: rforts. 

- I.-inI 75;e 5*,.- 1ist: "idille of first year to middle oflz 

- :&tuI;i~ .'an-~ I.,lic7cy:.rcesPi' Specialist: 

ycars 2,3 ,r 4 (3 v~r; 

years 3,4, :~:5 (3 'x>:irs) 

- S~c-!>Ti t: var:3 i:.i4 (2 ye-irs) 

Naturt'll i~c:I:h;n~.~2c< l1t 

ycar;; 2,3, _cx 4 ( 3 cw; 

- nstcrL%7t Ic:, *U;-vcialTP1-!rc jst:-: 

years 2 to 5_ (4 er; 

yers 2t 7, ':cxkrs) 

I'h. D. ,,v~lw~th -%rwricanexpevrience in1c%%r..- I.-tin 

the organizatio:, of i~ ~~ ;u.::2~tt~. "oianish !"Ituenc-.. 

?Abinistrative iind ri..;;ie:ri:n. I. ±rol.it icn.,: 1!"I !t ics;. 

i I~,? ". Alr3. i:-t'f, :2;,t '.it±,-_1I :ian,1-r)sis. 

ii) Will af-,-it tho Pi-o (,t T rin th ekf ini tion of 



a pilot project cja(vtvnt plan. 

iii) 	 Will determine the role ar'] ft.tions of the 

principal r itio:il instit ,tions in the pilot 

project activities. 

iv) WI' i defirp- cm'. of project objective. ar-] goals 

for the principal in.stitutional develoiment. 

v) Will as-sess tLh pri'rL~c'piI institutional necds and 

rcxlujr',-tS to met such cqcils. 

vi ) Wi 11 partici pate rin the definition of the tasks 

to be parforn.d :f:.' t .; p:.cio.l national institu­

tion;s (with ott.Q.-r specialists of t-;-- Group.). 

vii) 	W.il l evaluate t. dtqrt,-: of n)rir'ciTKI] institutiorl 

deve!'r:rt rc.'.hc at t--, en] of the project, and the 

ca I ~iIi t." of the.;e to cc:iti''ue watershxl rviqcn.nt 

activ'iti,. !)'Y t .. 

b) Technical Ar;; ;ta::t t. C.: 

'terosl >.:. ::t urtia c'ce5 Plannin.i, or Water 

Resources i: idi>, c,:o: f lr::t .'.:" tn midzte of filth year (4 years). 

iPh. D. ,r M.u:t.- !-.'1 ;,u,. :: . (preferabl-' y Ccmt-raI 1.x.rican) 

e\1~ric:.:i :i-.at-i .:..)':.rojcct structuration, cxrdinatio, and 

1i.|p1 c..,:..Lat 1e-:n * i~S: i .sh F-> .:','' 

i) 1'Will Co)rdir.ate CR!! project activities with thcse 

of thy group) at C'AT!'. 

ii) 	 W'illCY)rd 1: t, theon. ia::'.< s on water:;xl n.:,vnt 

situtitic.:-, 1 | r t-. , w itl h t"", Prnj, ;'t :-ki .. r 

alnJ !(x-1- 1 1 ::.:,.2.-t , :, the prl : ' of 

water.;!'r: a,. i ,,1 ,,r..t en:' of inn ,: ;,. '.At )l,,:im, t,) C\Xfl­

.Iplc~Thint curL nt <,f fort. 

http:rviqcn.nt
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iii) Will coordinate ty, activities of the national 

rener institutions of CIUMI, W:ith tinse required 

by tlhe project. 

iv) 	 Will contriLute with technical assistance consult­

ing to CRPI mm.r.xer institutions in activities re­

lated with the projc-ct. 

v) 	Will assit the E-ceoutive Secretiary of CIMRI in 

lobly)inq for goverrrent approval arl fironcirnj 

of natio:Ul arn/or regional activities of mrmxner 

institutions, derived from the project. 

C) Country Iidents 

TInc:se six: * .is.!ts, one for each country, %ill reside in each 

of the prin:ci;}:1 :-.:..-,l tittios. T'-;, will he of :.ister's level in '.ater­

-Ihd~a -.:,qt ce ; Plannintg ;*th !.itin hot-rican eqxerience 

( :i'.'?c-,: ,. ) i.:atersL.xi .':,vt or naittu-al resources 

d 	 vw~c~.tu:'t. i'!.,rie:;: is The, be fluent.~:us-i::itratlv 	 desiraile. should in 

SpanI sI. 

i) 	 ill cccgrdtnite lcx.al act-vities with regional activities 

ii) 	 Will iserve as links Let,x'vn local counter.nxtrt stuff andI t.e 

CATIE anzd C3ia , 

iii) 'ill t 11'roject at levelpt.-rt ic } tt,,I al! activities ivitio:ntl 

iv) W1i 11 cuschict .<-:rtc.ir,--.;, :aca.u ad ina-;, cmnzjrs-ese 

natural-imus a;u :.stratl at r,.Atic:nal level. 

d) Start lkrim (cnisultLants 

Funds w i srl;vid for shmrt term ccnmiltants, as nc('Ied. 

http:i.:atersL.xi
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ANNEX 3.7 

A!"flX 3.7 

LOCATION 01 INAPGI~ pI:FOJI:STAT](,N J~. OJFCTS 

* .L... (ApproxilLlato) 
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HYDROMI~ RIC PPO RIMu'u 

No. 4. 1 Cmww~: M~ SIT)'OR 

5 DE ?JMtWP.
 

-TYPE: Sirgle Purpo~ses
 

-N*ME: 

- PL : 	 lorpa River development. Ultimnate qoal: to install
1403 Nv' (excluding (uajoyo); see Annex 3.4; qenerate
4316 Gih/year; 94% utilization coeff. 

- PW.A 	 National Electrification 

- )NCY(RES): 	 0L 

- (IPLErIM! DATE: 	 June 21, 1954. Started with M30 1t. In 1976 increasedto 82!f. 
- CIDMIATICN: 	 Middle Lonpa, dw~nstream Tran the Su~Tmu River 0onfluence 

About 135 km fran river nwxth. 

U , ,.,.. -::': Q , ?: %, ; ,-	 I)t;: .1-1.4- 1 - ? - ,o1:-- ':. 'II I I - ' 
- SIAERT.IE: Middle l43~pa
 

- RIVER (S):
 

- PUMiSE (S): 	 Hydroelectricity 

- (mrxrE (s): 	 Generate 82 1 1. Planned expansion to 201 '-VI and 701 

Qijh/year by 1986. 

-GENAM, IAYOLr: Dan with ciated soilway. t'-Ncerround Doeer house with 
five generating units. Head provided by 3mn. 

- RELATICt4: 	 Originally provid by Gui'a and its own reservoir
presently provided by Cerr= (r,.wie 

3- RIMSMMNIR cmi'w~: 25N0xl 1~ AFTIAI JMIQ:17A. a )I 
Nm reduced to 60xj~rl113 bv wcdiznentation LVTCI 

- TYPE OF~ Ml': ILENGMh: 	 IIEIGHr: 

- FlflO AREA: 



Z?17Y- i:r;u: R2'~E2'IET: PImfl FAMTR: 

IIllFWD: 

- CANAL!.cn, C 

- i~c, HlilrzuCo 



No 4.~h 2- *ON 2 , F1 SALV M 

->- N77,4 i% -M4G 

AGE* (42S CELVL 

oo'm i D m 197 (6. 34)" Ferur.. 15 197 (13 ' MI), .. " 

skdmmt (CELa cotrol MIP).Floo W 

- PIEGRAM:198 Wateyr lateur on.erPanUatindl toi2c0rif1cat539 
- GRAN .IE:Midle 

- TPE:I 2u SingIHdolecr s1i (S.proctio oft de N......... " e 2c 


- I,'~ 4 TIC: Maintreaturern 5 Ioverbewe h Caaeag 

-okfl 
 withn~ileu nleus. 
- TEOV, UAYJ: am wnt gatd 8nt w ( . IELerhouse 

(67.5DAT: 


FLODJ~E(S): Generimkiawter15s.Pandeonso o225I1b
 

g1976 uni~rIt. February 15r four (135s (6.5 

I 



- STLU)CA?2TY 35 EX2M P1,Inr FICMR~: 

-HEAD: 5R .1 Or'~ ele'.'it i(n- '" 

clewit ion) 

-FID:) PTt77T1::1U hais : :&to use 1430%'(
 
for f1co0icc' tro of'I~~
 

- I~n~~TIi 'IThMP StludiesSCUr.S:CFI, 

- T: 250 10l?) 1977. ; Jy~uft ISI r 
at 2. 5 raite. ~I ~~m! 'kora 
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TAna)RO B'TRIC:P D =A ' A *WI 
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'-{:iOMPLEMN D: Unde cmstrc-in Plnedfr 92- AqE2%V UES) Czo 

L( 50N: Delfth.iver 1~nnx3.v2fran aee4.1abou-~~~~~~~bu 

PUITOSE () Hydroeectrii io 
V '{ 

unts
 
PGENR% A YOE ____ with_____ conree_______(Bgats_2.2__id 

IrL'gt. admvroueo(Sl-RIVE(S) an 16!7J' plla 

- w~pwrixh cosrie. for 1982.apangneandet-E: 'lNne 

TYPE! OFi~ MI Rok i IJM{ 65 1 C 
- LOCNAT~: Priedx btween Usuar~n arvvemi 5~aienterbe. 

MMOIR ~ ~ aou 50~iC~YfzENIMM 47Mut 491~39Xm1 ME.iver andabU1 

an 6m egt) p{wyad xroueo
-EAEVAT.Tal 

'ala i* 

Albv CCI~tion 

* i 'thn ide!P 90 ~ IJ ............. 


! !{ i { 2 {!i J ui ts. { i ii i i~ iii2 i 


E~REAA: 35sqar kiimth ocee plwy(8gts122mad 
hviifre
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- ~JATcE: roidd y uiaCerd Ganiean ' d 

http:1~nnx3.v2


- SPI.!~ZX 3/sXY! C7UU2'IYAP!1Y:I 3 flfl 

- L~2TA.'2Vd7V7:1 EU'-2Y:7:: Ifl' R/wr FACroR: 

IIFI) 32 mn (rr,.Lx. (r';~ 

- U~!.I.5Th!:92 m 

- ~rnszh;ci rim 

- Q'S1': (500l.3N110( 0979). hu "320O.12':inrl t2* 

M-&Sm ~'%w IaX: 
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4 1 
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Y D: 

<t<* Ma 

! 
3.<44 4.W< Ixm<2;3-xp 

4 -
4-

te m- q< M 

flC pi j . P fl > 

coutaw.'> F1, iiiSALI M 
flood4 conro,. WA ) 

!tiA4- !, , ' ii;¢i!i!!' ~'4< 
4 ­

4- ' ' '' 

AGW (IS CELdz, 

Yin.~~~~. fro rive Tb ie 4~h,4.4-4 

MTERSEiD: Erai TXGIE 

> -~l~1EGRAM 

- MC)I(S): 

- . 

TYPE OFflDAM: 

____ati!i !f 

Alnl x.4e'Lafr~cg~'J.(J'I) 

as. Protfction (0)liver uth. Be 'i .rcm, at&nalZ... I rsour 

- xSUZAIW:CMCM 

AREA: 

:,};Iaia ;Protection 

;!? ?(j:.ivala 

lDet~j((* n 5pMIMA 

areas. 

ancli :ro, 

aLWIN:Sank Iornz, 

- .- ' 

ma i frcr :? 

Floods. 

DU8 

(ia 

- -;? (263E :,T]Vj(': ' Geeat 40'l n 15 G1/ya uxn a ilt 

4-4: 



-SPIUZY A;W T INrf}I CAACTY 

-LN.'TAI--TM CAPATfl PInUr F!ACTMf: 

-HEAD: 

- MO "T~P has orcosd the use of 1OO12~for!%Im 


floxxl conftrol c); layetxrIr-.
 

~~- fl~OA~iC WTP Studies 

- OST: 0 637.":10r' (1978). t~x-.it a24E:I2.7,Zt 

- O~~r7~VATIC'XS:In tlv' V :.2!,1 
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4.5ELSALAT4R 

N&E- PM DE AaII 4 

PLM: Lmpa 	Rier &-elopnet.ISee4.1:_EL) SeAnnex 

- TYE Sngl Pwose(cE). ropsednuli-orpevations­

* ­ 300 atnd _430- m (WIR4). 

- PMEMM: 	 National Electrification (ME). Water Resources 
M4ster Plan (W!R1P). 

-AGMICY (IES): 	 CE 

- WIPLfr-a'I DATE: 	 Not yet schedulIed. 

- IXALIZTICN: 	 Upper IJzrpa, belw Imnpa and IDesague rivers, sare 
245-260 km. upstream fromn river n-cth. 

-4-. .... ... ........ ......4-4-4 ... ....." 4-.4-44".......... ............... 4>....."
 ...... ....44-i4......... ..... .... " 4-44- -- --- -4-4-4--4"" 

- AITS ED: 	 Upper Lavpa. 

-RIVER (S): 	 Lbpa. Sucio. 

-PUMPCSE (S): 	 Hydrceectricitv, irrigation, clcrestic water 
supply. 

06W'V(S):OB= 	 Generate 40 iI and l1A2 Clwl/year at Paso clel Oso; and 
120 31 and 405 QWi/year at Zatootillo (CIIL). Irria 
30,000 Ila, including the Atiocoyo irrigation distric 
diversion of some 2m3/s for San Salvador Water 

- MERL IAYOUr: 

-RESERMOIR COPJ-lTY: 	 CO'ERAMCAL EWCATIMt: %ITJ~*PA~SO ice 
Paso d Oso (CrI,): 330 m 	 I s
7Kwipotillo (Cn.): 430 n EMMMW. (wiIP)
Paso Ool Oso (IM.IP) :430 mn 435mi 

- TPE OF [3M'l LGF24M : 	 HEIGIfl' 

-FIDOUZ AEA 



S492PILWA CAAIY 2A,222,,92 f WAK CAPACITY:2h.29 

nWALE2ACO. CAAIT:ENTY:PV 

22 

2 1 22 22 2 -. 22> > 2 .2'22 9 2 2 2 

2->DI EMS:292J2V Iriai adf7w~a plCy. 

COST:2ThS(ChLLW CAPI2xlGlY:) Pas de PWAbout:.57.0 

X16 t .5rae 

9aoil-
OBEMTMS ae 

CL:03..16(99.Aot$7.&lO 

-425 

~ ~ ~ 
-aoilo L?,10 an 

IMP~~usiue 

(120fl 
ohPs 

CM Prjetsbya 
e s 4rT1 

inl 
9ce-

enlared Psopojectatde 2so 



1 NAE T BO IJ -

AGNC UES IN 

PlAN:ED Midl Chir~n Mdde x 

PUPOSE(S: Hydrioel elrctyiiain II 

- JCrI (S) Gnrt 70rya. xenlte ncn 

- C~JZTI: t-cen mtrGatlsl,rfsinae Qioe aj
skeda nd unskileralabor avnsrea san
 
dremandb~. ewrkfr 4,-00famries 

Qw -iatelat ity.. une dvrso 

clown to ixal, Ravert PaTr ts t i<l 

strucfton ofateranu wase uesiosprfesoa 

-~~ wth ungatd.P-'a nisa. Siphn. divesion 

-R9JLATICt: Annual 90% 

,-RESEIWIR CAPA=lT: 460.Xlo 6 13 OpEMTjC~AtL ELEW-trxaC: 799.9m MxD.Ui 811. 2m 
ELEVM]Wa: 

-TYPE oF'DM: Rockfill LGi: 25C(ii HEIGIWr:llk 

-~oE AROFAi~i: 13.4 square3 kiflometers­



-SIIIAkZ 210 7~M,Y 52~~zni 3/s INFAI 1*5'7Y 

-INSI7*1-
T t9CCDY 300 *' ~ 111'12ry: 17V1 ri(" PuR."r FACMIR: f.i. 

430 n (.~.~ : 

- 112Th: 26 Km. 4.9-hdi:c~~ 

- O'l!~2..'x~s:185 mn]~:h Si:h- to cross Chixoy River 

at A :ui1ica. 

- ~i)~TTNSCUR=h: r,~ 

M7OrS: (Q3265X1( 6 (1077). 10 $1 

Financi~. ~ ,Central k-eri-a' 

- O i ~ i~ v r 1 C ! S : o 1~:a nd± 
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IIYD3)MTUC PIOJXJ'r I'!WUZ 

No. 4.7 CfL"IRY: 

- VPE:Sinqile tnur.e 

-PLAN: I)2velcJ-ruit of an-1 "iO--fe 0-iixcr.' 1)iver
Wisin. E2ti i.'itcrPlai Phase; 11. 

- I~f~XA~'2: Iational !'lectrifi cJt ion 

- ~yt:~.m )~..:. Not vkA ci~: 

- or~r~.C~t~ Qich.C Fa-st ofC!, Province, 

o:ixi: (YA ~ 16410*-1 ,O V'. 0.7 aW, v~ is -c--ieCA 

- GM'iA21, 1d\YCTi': 1Dj-n,cnteit or l;:j1v i--'take-, :v,-:nstcdk. slrime. trik, 

- flICtJIACJC(Z parnL-icy0 

- ~ C22721TY 42. 5X10(NI O 2AIn 0.( ~AIU !'-vTI~.T 

- T~T:h '~~O~ IJ.~'1:!.~1t~ 20 IrTcC: ~~ ~ 

-~~~7 AkA m-x~ q 



-

-

SPIM-MA UGAPAZ.7: 

PNSTALLED CNitfIT7, 

;l~m3/S 11AM: CAPICIITY: 
202.2 

OY:') r- l/y 

p~ 

Pu.!T FICIOR: 0. 24 

- 1117D: 106m 

- ~ ~Ii~ ~ ~ 1 0i..3 Fin 

- ~YJUs:15 aco--sscx~iii Km roads 

- 1:F:r~wV~G'~CS: NT) :r-feasibility studiosq and- 'Laster-nlan 

- ~XST:041.4 x 106 (1973) 1Q = I US$ 

- o~rc~:s:Stdics m~ade !Y. IAM! Cons,rirn 
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HYrDX)UL'PJC r1~wcr P!ROF1tE 

No. 4. 8 OOX%" M.~:_______ 

- NM IDS r~~~zo 

- 'JYPE: Sigl Ni'urse. 

- PUN: Dovelq-cxoimt of ~hc and !ideChixoy "ivcr !3sin. 
Electricitv': L.-tcr Plan Phase HI. 

- PIO~R~M: Natimnal !:lctrificaition. 

- O~i2r~c': vot. sc hi-,uxv .xI'::Not 

- 11 ~ 1:)t. r~z.fY ~r~~x':f~t-2:.oeof Ohixcv%'M-1 
r.) i%:sI Pu-bo! a:'d JUCC tCC's.C' Viejo 

- ~ ~ Micid le C 

- O1Z~i\IS) c:~rate2fl' ':((3 '4aryl 10?2Th a as revisoel 
by *I±.-tez Plan). 

- ZRL I.AYCtur: Dam, (vito,'5~ intake, cmcieration twull 

- ~C~11C AIT: 6.5XlO6 i13 OP0r?~d LLXWCXJ V,1%~17. 

EI-WATICTI: 

- 'i1EC AI !rth and R"C'kf1 1I1 lZG'l: 2 1O'I, IEIGIfl': q 

-FLCM) A::-": 3.1i Km? 



- SPIUWZAYI CAPC!TY: I'Po "2 1'fCPAI 

- INSTI D PCIT 200 E.2*EP=: 1.2(./Yr rmr FACTOR:9.7 

- IEAD: 60 %1 

- wi I1Tu I 85 '1 

-U- C --jW 11 

- ~imT~~;?:27 Imr aIccess roads 

J~FW~r~~:- ~; INI'~:)r-fcsibiljty sttu'Aics cric' "aIster Plan 

-CXXT: Q 49.3 X lo( (0073). lrQ IS 

- o:!,".TIcUS: Studlies r: by INAM! Conisortitoi 



HYDIRDrMIC P~taJIXZT P!RWIL 

NO. 4.9 	 COMMYR: GUAITFIAJA 

NA'NME: 

- TIP: 	 Single Purpose 

- Ie: veloir.,nLj -)c Iuj-Yr zanJ middlc ch'i-:y River 

Basin. E.ILctric. Ly -. ;tcr Plan Phaso II. 

- P1~XPX~: 	 atiorol Elcctri ficaltion 

- cxr'::~c.: 	 yet Sch.2d..acd~f~:Not 

- OY2 	 Iwcx,,Ls 7. A-zc, q, t:~zcx:Upstre~un of SaaL -as, 

IX301014 Lh ' 10 NC) RiTo iBlxi oXxflu ceLc..:&;rn and ccM 

- r-P (S)e 	 Chix3c' N-g 

- lrtjK' : 	 ixtyr, c i t :':eC1.(51 1eco 

OWo1JDi'IN% (S) 	 Generate 40 *111: (35 MW 92 Ci/year as re­
vised Ify MM:ator Plan).
 

- 1~I2~ AYc(,.r: 	 Damn, gated splav htk, 'nsto~ck, gcncra­
tion twnnel, ;cr..& rIxusc, access needsc.
 

- RIUIAT~t:Annual 	 90i 

- ~2~!R ViACITY: 364.2yl0%: OrPFT.a , ';I( 1246NM 	 flkXyLN. 1277. 31­
fETNATI CY : 

- N :rvfm: !atxxi Rock-f 	 Ii Iicr: 24R.I. HEIGHT:Cr~P:t 



-S1PI1k1Zy UC111C7f: 46~80 X3/5 INTAKEf- C7J7.PX17Y: 83.1 M3/5 

- INSITED2fuc;cT: 40 ENE=I~: 114.5 PL:r 0.24PUh/yr.uzvo;: 

- JIE,'): 57 M.* 

- 7 V "F L LXIr I 1 235 M. 

- MAAT, I2:K7H"M: 

- M/O P1'rf1.-vIC7: 

- c~ri:;~ ~2 Kin. a.cccz;s roi.s 

- I YJ~T~:INDE stu-iies and Ibster Plan~fl~C~ prc-feaszihility 
Stwhic ;.
 

- DW 0? 30.6 x 106 (1973). IQ = 1S 

- O~~VATC~S:StldieS; nuck' IY 1. Co:imrLiLrin. 



- 1c -

TAE3LA 2-C.15 

ESOUrE*.!A Dz eaRAS: PFOYECTO PALZAJEL
 

C11.. .. L 



Nov 4.10, OXZ1RY: GUATF2W 

MEN4: SEMEJIL
 

TYPE:-
 Single Purjxse~j(NDE,). ?kltipuzpose (Guatcmrala
City Water Supply Master Plan - PLJMABI). 

EletriityMaster Pln ndEectricity Mse 

.. P-,-m.Pha - ! JNDEl~t)...-P IAk)-(Qateffaa-i~yh-;-- 2 

rjP.j1QS: 	 Natorinal. Electrification (.1NLEJ. PIAvaBAG 

]GENY (IFS): 	 INC 

- (llIPLIC DATE: 	 Not Yet Scheduled 

- WCILIZATICN: U)pstrem3 fro Pazjl below the conifluence of. 
Paracanat and Serchi-l Rivers. 

- TEJ&IMD: Upper Chimy
 

- RIVE(S): gmr (Chixoy), Paracana t, and Serchil
 

-PUF410SE (S): 	 Iydroelcctricity (nimE). w.ater Supply (riLaiw;-). 

-cI3J1XrVE (S): 	 Generate 37 1, 187 Gvfl/year Of firm energy and 
325 Goal/yezar of total enc.-gy (81 M4and 210 GMVl 
year as revised by Master Plan II). Provide up
to 3 M/s of mater supply to Guatmuila City 

- DEML IAYWC: 
D4-un pck~erhouse, gated tunnel, L'piUlway, tunnels. 

- RE.lIATICN: 	 Annual 56% 

-RESEJIR CAPACIT: 98xIA0 3 OPEAT1(rAL E'.ICN: .1575 M1 WMkXDM 1579. 2A 
PE ATI: 

- T'YPE OF' rAI Rockfill LENGfll: 360M 	 11Ilr:l4-5M 

-FWOCW AMA: 4. 8ft 



. .- .. - (ZSPILLY CRPICITY: 2500 H35 WAKE.,Y: CA... . 

r INSTALLED CAPAICIM: 37 14M * W: 187 QWI/lyr. PIn FACIr: 0.85 

HEAD: 240.3 M (net) li1)..... .... . .
 

- TMIUME L =1I: 790 M4 

- CANAL LJIMI: 

- FLOD PW1D FIW: . 

V ~- DRINAGEJ~f WORKS: 

- IGATICI ;MRKS: 

- OMMIE'ORKS: 

- INFOR-PTIM SOM: INI pre-investimnt studies. PIA4 AG final ­

report.
 

6- 51': r*143 X 10 (1977). 1Q 1$ 

- OBSErTICS: INDE Studies made by 1SF Consortim. •PIW 
(MUMA) hais studied bo~th a Concrete and Rock­
fill dam alternatives of 136.35 and 140M height 
respectively. It uuuld be the jhase IV of one 
of the- studied wuter supply schanos to Guartcmu­
la City. This schem2 vould include ground. .ater, 
and surface water from the uppr btagua river 
for a cx:bined total reulacd flo of 7.5 113/s 
at stage IV. Conflict with INDE is envisioncd, 
so it has low priority. 





IMP0.12Ix)cI-C P~.DDrCr P111uIL
 

-

-

WE.: 

TiT: 

i'AN: 

-

Y.:..I leMA 

PI3?~4:Natiora1i 

Si ng Ie rP c 

Electrici ty Mister P NPvasc 

Mfcctrificatiori 

II 

- OI~li~'1D~i'E: bt Yet 

:xortii of 

cziI 

.1Si:7 rnIu'1 Vieo-). 

14- ru.Y, Xtri 

1474 --­ k'v" (360 

- c~a~7J.lA'~Y't!F LXn, cr::id1:iverien frvrn 7,1o Azul, 

- ~~ 

~ 

~>.c: 

.1,343n-:1:0 

~ ~ 

OPIR'FICTCN, 

1 TYIC'"11)~~~ : 280 M 

Y'IM-CV~: 290M ik %11 

)IFIGIFC': 

31.- F3 AW h 1. 



I 

- P1 1 '~ U'WZ%r"' Y 3( 3/5 	 1'i(.!'CIz:v 

1IFYID: 	 72.2. (zict.)
 

2580 1
 

- 1?UE~4A~c7~:~i~7~': NDF. MIAA feasibilI its' stu. 

COWY: 0 380 X 106(I)80). IQ =1
 

- o!;!:z.~P~c~S:Stjudie!; m.kcle b%.. ISF' Consortiwi
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4-1 -OW CCR 

-NAME: 

-TYPE: 

-PN: 

EL CAJCN 

Single Purpose 

- MGM ,-io,.Elecrification 

-

-

XMC(IES): 

DAMT: 

- LCLIATW:3 

_EV 

aIPLETI.1986 

ft. downstrearn frcm the Htizwya and Sulado rivers, 
about 30 Kin, east of the Rio Lindo project. 

-

- WA~2~flW: 
(S): 

SPURPOSE(S): 

BTFiVE(S): 

Qmayagua River Basin, eastern branch of Rio Ulua. 

-RIya 

Jldropwer, flood control (incidental) 

Geerate 296 W and 1695 /yr. save L55x 6 2 
each year in oil iq~orts (1978). Contribute 
to flood control in the Sula Valley by~ controll­
ing the Ihrnvya River. 

- E2NEWAL IAYWPr: Darn, underground pmerhouse, 
outlets 

Spi-lwa~y, Lottan 

- RERIR CiAPAC]: 

TYPE OF Dt\%I Arch Dam 

OEPATIMAL ELEAICN 

L11GIf: 

285M ~ AI'U 
ELEVATIMi 

IIIII* 225 

F1X)O(IM AIEW: 94 K.' 



SPIA CAPACITY1710 M35pls WKECPAIY 

5,25, M3/ by bota outlets 

7RMLE CAAIY EN.-- ATR 7l~ 

7~~~PANG 

PLP APACITYI 

WR 

710 '35pu 

520 1/ bbtaiS:les7 

NJAECP~l 

- CAN1'A I SOURM: EN rcue 

- 3TF6O .. 6Jrra: 7 

- BEVAIPII4P S 
Banks 

Deig 

ID, PPJ ID uplirs 

anlGrr7ato ix7rs 

nude~ byMoorCoSnu 

. K. .. va 



MUY[.CU12crc PRXPLG' rw I~LE: 

No. 4.13 

- NAME: 

- TYPE: 

- PULN: 

1: . : -11; W'I~ 

Single Purp~orAe 

C.tWrM.: IiMrUpS 

- Pi~~JW!:National FAlc'trification 

-T I'll.17iO1 )C 

- lD~I.1::?1&:: 

a.C 1982 

!Nwr ElrF1~ 

Dririxwra, m 

u 

S~,.~ 

about 25 

PWirixira 

IRh. South of 

Provi zwce. 

San~t 

- ~.~!j~2~T7).RIO ()toxo'dtfcY),wet branch of R1fo Vlua1. 

)-1~YV~: (i; 

I~ldjdxX~ 

i5ro 

Gene-rate 22.5 for peak daiurxs. 

- EWU IAYCXfr: Dam et 

p~vri'YJ..-, 

....sp I 

[r1ciS 

hte, 

turbin. 

tuuw-, 

-

-

RI FT-IZ.U II 

'flPr 0:-' 

CAPX';ITY: 

!.-tErth dzam 

RuI of Itiver 

OiEX' ~AE 

LFANC11 : 

W7(:MAX IY174 

IIEIGI ri: 

- 1LLXY2) A~:0.-33 Fin. 



-

-

SPI L kAy CA)lll- ,AT:ITK 

ItlsvTAM2D MCAPACIT: EN'ERGY: 

AAIY 

PTrl FACTOR: 

-

-

I ND : 

'"lu. ll~iX: 

174 M. 

2. 2 Fin 

-1~\\~r:?IC"~::~ 

-1O,: 70 x 1 (11,80) S, 7 I) 6 

Fiiar~ctxi I .-~I ,.ctral Azrmrican Rik 

- OE~S!~!c.~xTIC~S:and oc:: to 

IX~~qf4J ~!!.r'tfl).Co. 



GEFIW PJ= PFLILE
 

to, 5.1 

_____ 

- ILV~U,:Idea / 

I UNN' 

- IT~X~w1 

C Iw. racll 

ax f'R:EUtO" 

Pri-Ibroioc~t /7 Project /7 eratinal / 

hi Pvil,.js;' 

Pwlo Vie-jo \Io~~'2 roject 

rTJ*.*rICTZ: 

- 1fc~d,?.x:Ic~J 

4 ye(-u-

Neal-

(4rnt lo",K') 

!ieb,io Da-tfy (see( 4.) 

- CX ,I (S) : 

- STPA~iY(1L2) :phirmtx! 

1 l'.1s. II-

to (.i 

t o VI 

r'eit. to umtrtiem)p wit er-shfxls 

- ]~)TA~Ci': 

- I~~r.::.\2r'T~cS I ( 

licqh turiorit '. 

* 

witl~iz 1'N.V'OI. 

i* 
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4GENERAL Pm PROF=
4 4 ++ + !? -'+::'+ +¢-A i 444 . 44 i 4. +.+'Th 4'44'4 + 4444.44 4..Z'At 4 4 i 

5 5555 1 1t" s 4' 4T, 4.4,, 44 5, 44 4 D15,4+, .444ND,445 t 4 '<.+ &A ' ,54 .4 44 
44455444444444.444444.> <44 .4 " ,4 444 , - { 

4,444E 4EFD 4SI5 4> 

L Le 4,4-j 4.4 c /7 Pro ec Cpara 4 +4, ion 

+%5 +4444.+++>+,+.+ , 4++++ +44 =+ !! 

4,> 4 Chixoy River Watershed I Plan **>1-: 
4 4 4 4:+++++ 44+:+++S; +:+ae+: 4 +++-+ C+;++++5 ++++ 4'++ + /1 7 - +atia.na1 ++?+++ 4(4ii+++ + :4++,+:.+s 4,S+, 

- 4C +S+1p San %guel Chic , Rabn,>, 444,4 

1Fb-forestationMJE+,4 4S) 

- M -M 039,0 (180 

4 IRMC: iers44 - 20e (tare 1979)ec 1 
~+:+:+.+:+/++++PL:J+':b ++nt+P+U ++++++++ S aa++++:+++:+m++:+hn: 

2:. 5 :: ' :A 

+ : : ;
+4 ? ' -q: ; : : . 2 : ' : . ] i ; )'5:::" ;} N. : ? ;214<+2iig : :?) 2 u 4:l ?i ' +2; , :.7 :?:' .i }! ; " 2 ; z 4i;: 

44 ' : : .7 : i' : I ' : : : 7 ;?: ' ; . ' . ! + ! 1 +t : }' ' ' : :: : :" : t. : : . . 444+ 

areas. 

44 4 41'44MATIM.' SOURCE: eor by e >P
+++? ++:++ -+ +: + : ;::+ ...... I. ''++++ Pr ;, c ++ 54;+1+PIEG'AI::.Pu:++++'+ + .bLo-V iejo: +ILJ+ydtc-x+r_;,+ j , + :++ , 

4 44 
:+i:4!!i ii~:4 

4 

........... mifll rech Peoetaini sprn
 

I;:JC1TUDE: ++ ++=+,+ ++Bank-, +++ I*, ,z+z++!+ -:+ +.,d +,..,. +o+*++ 
+ ¢ + ++++' ' 

+ ++,+++ :++++:,+ ++++++ ++:++++¢+++++.+++++++++++++ +++. .+++ +>++++ :+ ++m~p++m: ,+1 . ++++++. : Y~++ + ++++ :, +r::'++ +++++;+ 4.... 

http:EG'AI::.Pu


GENERAL PIPCkTa PRX ILE 

- LE11Idea 1f7 Prr -Pr'ojcct /7 Project /X-/ Oprational 

- TPE~: 

- PUN2P: 

-SI~c1771T171: 

- X XFf'J l1.: ::a~C(I 1S) 

-- P1;::1c:I 

SYUIXRPIXj 

I%'M.-IA\'AL P 

- ~ ~ ~ ~Jetc~ '= Chixmv Watorshed~ LoA)zxl~:: 

cMYL(s):i '.'1~~~I:tr (!o,ve1c,\runt Ig'.or 
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W, 5. CMW (kMTP k A 

RFS EEMINXI: AMCUIM FO' M N ATM=Q'% 

'TMIN M .4 CI A! W AR M -7 Pro ec Opexatio 

SDIC=- ATDAI54oxmr: 

- TIPE: CN 11=otdiscioIicnry 

MA (S)DJ (IES):teshll the 

- W~,\TICfmlles Phse 

-TA7OII lES): Drysettsleeloficltre of local coation;focstr­
stdrativprata s o dcrae roin n 

1,01IIMLOGY for yeer ctend eo ngin decras prjectsti esES) o 

Der o ry-season ariculture, ain-rialnd%o forstr 

grar.1, 80% of mini-irrigation and ahnost all nativo 
crafts rrqr.-,,. Secowl five-,roar nericO to 6c defined.. 

)hiczh Priority. 

PtiFr.VGflN sWu'EEs: LAVALJN rinal r"-,ort. UspNt)A 



NO.~~5- *~~:. 	 GAOW 

kNAME: 3r* .MICN,OF 7IWNTITI 1AKE 

- LEVEL: Idea 7 Pre-Project /Y-, Project O7pCerationial[ 

&- TYPE: Multidisciplinary 

PIM: Multidsciplinary Interinstitutional r(Xiunission 

- PIrcoi : 

- SLIMl''DE: H.IC 

- EXUF1VAGEICY(IFS): Hore than 12. MIIUDES INAFoR 

- FIN)AflClN: Local funds from the several institutions. 
"Ibtal Cbst: Q3,484,500 
IQ = 1 US$ 

-xWRATICt4: 2 nwanths to 5 years to continuous activities. 

- LOCALIZATIC: natihn.Lake watershe,
 

- Ol3E~i1VE
S):Contribu~te to solve the lake problew an m~.!aintain 

co~ntinuous attention twmards the lake. 

:	 + ' .
+ .
 
5 0 
++++, +Y ++,,+ 	 )t l O ~ t..+i: ,Q , 4 4 +;.. . + " .. . . . .- GOAL(S): 	 iFbr INOR: Reforestation of 450 Has. lrafting of­

guidelines for soil managmnt. 

- STRM"3Y (IES): 	 Creation of a lake authority. creation of a scientific 
wcmission. Im.larsint-im~ of the 24-Project package. 

- WDfXEWGY(IFS): Projects in the follwing areas: oollution, .recreation,:.
water hudget, soil resources, wild ife, water use, 
J r+':health,various. 

TIMICU 	 Final- IN RES: 	 portof the Tedinical C..i.ssion. 
Sm,
 



4 
F7~ 44 44444~ 4444444444 ~444 44 

4444.414444 PFCG= PROFILE 

No 5.64 C44IM r; 47VW 

44EMIIMNAE IM18 

LEEL ide L7Pepoet/ roet OeainlA 

TYE Sigl Puros
 

444N 

.*.-.*Idea £ PIefProject/ rjc 7 ~ rtoa~ 

TYPE: CN Severl Puoses in4iheeao uc6-

zaltnang,?$acos,7btcican-m,Sa anta vm., Juia4 

SoofBaaVrpiiCimtnn~ ~ ~ ~ 4pa, ~ ~ ~ Jalapa ~ ~ 

- ~~ ~ ~ ~ ~PJEGInen~ n of:nNFRCEJkatural rces. ec 

GOAL (S) 2 ftercsr151a.o nflrtFb~onrvin P5000zvg 

of patr4anaat .sv 

~~C~~flJ~~Iera(IS: otLvC-r .aceDAO/ Corpts 

-author Ideiiesadimmr. 

ICALZAIW:Seeraen coI tl ai activ teoaout (15 , MO e­
solnsao7 Sual cmr, tnicap'Mi oan los, JuINAM 

Baja groups.DIORMpexenio Jalap,olol, erapazy nagoIAIRRtrFNO 
-

AICRS: 
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GRNEPAL PO T PROFILE
 

N!:). 5. 7 cxky : GUA 'AIA 

Fi ni shed 
- IDJI2I,: Idea /7 Pre-Pmoject /7 Project /V- Operational / 

- T: Multidiscin~inarv 

- PLAN: 

~- , ZESA, ( I 1 

- F:..NC1,7: AID 

- 102 I,..AL1C,,' 209 ,itu.i cioji] t ii.; ...o !h'eh 2L. :t:.:, S:o1'Ia, ,.' : -

.Ma'rcx's , Jot 
r..c 

... " ' -2:1.... aoi~ 7 ieo 
,., I,I at ,C'!'.; 7 11 C ,: c. 

- OE 'IV (5):(S) Ii1c:*,: t 
Trenicl ::I!i 

:.'4 
, c'' 

for sV t-'.tic ',-nn t 

- (XI-AL(S) Ideati fi-.ti . o: Invest"'nt areas, identification of 
c16ficit",s " \ ic ....u., 

- SITA: TiTY'(l:..) : |Pooul~it 'in ar,;'! Lm; , z' on o£ a s,'ste]tic oi::'ni:':a 
IrMatha-,'*., c: rti' m .o an% in:"cz t '. 0t ' r. 

I::IA1. Final T& 1,-ot 
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GENERAL PDa7E PRDFILE
 

.... 5A iPJONUJR COLUM: 

Fi- !,
7 

iNAM:,RA- RE, FaSI M .'rF<' EWKA' A A M , ' 

LEVEL i -projc L7 Poect L7 O 
TYPE ;'-AJ44 'A -r Mt' I pr >",cl'ly 

.. . ... ,4.'FF-F, 

K~(L 14 ndl''" 

, ii i 1 1; 1 i ', i ' FI:" € + i i ,FsFF., F. 4',F1 '<'.i i il , i , l i ; i "! 7 *i;,, 1 FFi 
4
 

F : 

IOA!TIN Chluee- Watershed] ;7:' i 
: ]forest of 13,000 Has.,4i eationacultivationI 

Apractue in f of Pastr.e an 1,000 7 '.. * 

1ocr *nat r c p and a inti­

<""F:::: :',' ttion F '% , ;m- -F' ':""1-' '&''A',.i 

++++++'++:"+ ++'' + ++++ +<S:+<OIJC' <+:+S ++++ :++++++++i'++'- i:ii n o f H;onduras+'+e+++:;++++:+++A; ++: + ,:++:+'+'++++>+€++'++ ),+7+)+ +<+IE: <;+>+++7 GCY:'+e+:++€ ++:++ + 

11;:;, +!+++++! ++:++ :; 

- IACN:AD( 99mlin, n oerNto odia 

L&gANE Itigh in natural resource area 
4DM-M"I" IN S 2 roject p eair. ; F, - FIL) F F 

ap M'" A4Drci 



P-Iw!~ V. 

Till )NAUR! 

Cholt-c 

Headwater 

FLi-. .1 THE~ -FTI%- ';Is~c~i OF THE- CHOI.ITEC -'AI:~~ 



GEN~ERAL Pi~R~r PJRX'ILE 

No. 5. 	 CaxtW': I". TX-Tl 

- WI.'F1: Idea /7 Pre-Projcct /7 Project /7 Operational /7l 

- TPE: ?Iu ti0iscizIina r% 

- MAN: 

- Pt=XRXI: 	 Rural Inteqratcd rieveloprnent (r-)I 

- SOTICITUPD': 	 P 

UJRNTICV: 	 2 years (19.92-83)-

Mpudn River Valley (1580 m2) 
-lbYiLIZATICCV: 

O33Frlv(S): 	 IWine a pimmncyr~ metrmxlnompx, imnlacntatien of a 
--ilot project in th.: A-ulr !R'~icn, traini, i of local 
Porso:nnel. 

- N S) : 	 -yI(r c::frr.i(Y ~"* e~.n Iims~, pilot 

-

(fA. 

plan, !rn::.lo can;
f 

- Mtl=1X~ (M1S) 	 Dir--cl. te~:c!,i.t ;;0i'c inst itutic'l dleveicrtrnt. 

I - M!~Pi!CrYL~t;Y(I~cS) 	 ':Llii2.:, ?C.Itr :c *e'i 

lNMZdNtQ! 	 re;C::'(;, :- 1 &fl ,eir! :ro.:. 



GLNMRAL PF-Dix'r PJOFILE 

NO 	 510 OM I.'OTX n.*%S 

NN!Efl~~AI>X r w' i PLAN:.yr tppix 

- lEVEL: Idea /7 )n-mPrujoct. / l-ocjcct /lV Operatio~nal I 

- TYPE: 'atc Si.iter . and SainitaLion 

-	 FILM: 

-	 M~.c~nr~.::SM-AA 

~ 	 r: ::CY(IFS) 

-	 F17:~C~G: DB 

[~?T~ialC: 


- IiOALI7NI'JY'J:Uxxr Ozolutceca ~'trhIand v.icinity
 

E 	 Shnrt, rxiji: anwl lew:-te-i (u!) to lear 201)lO 

- OaCrVE(S) :Phl fcw- 5;outf'n '.water su--I, "Crestic ani1 storm
 
so'. r r 7. uPa~~un -ear 2fl10.
4'bc':; 	 to 

-	 N 0!XI(S):SYnr 	 :ir.ojt~cts. 

In 	 th c(l2*~~.>- .rtr an' sit-s e~xre identi f­
-5'I'lNID~(IES):.>r 	 :, : ',i'e(" 'zY j 2 

-2ri:Y3JYrF-s) : 	 ;r1o tr t~~ xisuic :UJns r7n 
water. 

-iN,:vor.xrict scnlcE: SN'ZAA "':g-rt to 'YIN -M-MI-f Conrress (P:r'i tuqust:
 
19P.2)
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44) 

4!-44X 

No. 

NAME OO 

LEVEL:4f 

' ~-v -' 4 

~~'~~4' ~r~ ) '~PII M P 4 ' 

=44)4)4))~ 

4 - E,,)44) -I44 ) A),4 

444) ~~~ 

-UE&4 AL M M 

Idea4 

71W :4,4).> 

) 4.J>4I 

4 ~ ~ 

E4~) (I E-V 

~ 

V 

~ 

5. 11 

RTE.1 SOURCES44 

PrePrjet4 

linjj 

" ' )))4 4 

R OW'4 

C A I E 

I .$7.54i million~~ 

44444C 

,44*4) 

Proect 

-M 

44 

4 4 

44~4)-4 

4~4444' 

'4 44C'44-) 

M 

)4) 

M REM(*44~444~) 

4~4~4.44 

.­ operatonal /f 

)444id4s)4 

>'' ~ 4 ~ 4 

4 

~ 

. 4 

4) 

44 

*UMN 

LOCAZATIN: 

6 er 

Cntra~hne~icaand anam 

-" O44)'4'44 (S) 44-44 To>'4 impov %e 4aeadteprdciiyo 

-&TA Eg ALTIEI TXV Work Ythr ugh nitiS co r~ n t ag nc e uit'44.4)4- 44)4 

LE~bVELI Ideaj=S(,/ 

vs.'> LumFulm sRrhv.Apation 

APeProject Paperoct'' 

and 
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