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1.1 27 FIVEHEOHE

(1) NEBLUHHE

L7 FVHAERS 7y 7 X VA HEO— DO TCHEETIMNET 5, HEIAFECEL., tB»54LE
Hizaary¥7, BERELOSEIBICHIT TRV - EFRFREELHELTWVWE, 72, BE»SH 1,000

km i DOKFELICH S NNTRHEELHEAE L T b, ELEEE 270,700 km®> T21 2 6% %, HE LT
Ho3HIHITKFENG,

7) ¥x3 (Siema)

77 FVEDPRE:FEIICHTT 527 v FALURBVCOSEE L x5 EIFU, 10 1A D #
BIlEIhs, MEKEINTWE D, Bl e LTRIATEZLHRETHRAENLTWES,

4) 22Z% (Costa)

TRASFEVIIDOTEED SR FEEDEILE A BN TFHLMIRT, 5MEELTVE, BR
BEATWED, EEMOFEEDITEHHE LTRAIATH RV,

v) AUz (Oriente)

AV FRVIISORAPLCEREZEL OB TT vV VIBERIBO—H ek L. 5 »
5% 5, FEVPEATBOLT, BLALDLTHSERTRTH 5,

(2) AN O

EIR#ETT (INEC) OH#EEW LN, 192ED L7 7 FIVEDOALTZ 114x10° ATH 5, AOEMNE
131970 ECA5 2.7 % 1980 A 432.6 % 1990 FEM L o T23% ¥R LT 5, M AOOBEIME A
HETHY, BEHAODEEGIZ 1970 FERD40% H 5 1988 FED 54 % Lo T Wb, FEHRBEHTS 5
B, KEBRA L)y v BIETH 5,

AOEEZ BRI CERNEUTo LB,

(1990 45T
g% m i A O AOEE
(km?) (%) (FA) (%) (A/km?)
v 64,760 24.7 4,927 46.1 76.1
= & 66,760 25.4 5,360 50.1 80.3
FYxLrF 131,147 49.9 407 3.8 3.1
GO 270,677 100.0 10,782 100.0 39.8

* HSNITXA2EL,



(3) EH#HELE (GDP)

1990 £ BTAL 7 7 FIVEID GDP 12 USS 13225x 10° TH N, 274 —FTid., BEH 174 %. A
RUEGEN124%, HEE£163% RUBEI48D 2 LD, IN6DE7 5 —T GDPREOHG6 % %
HOTWh, X275 —FID 1980 £ 5 1990 £% TD GDP DEFHKERIITEOHEY TH 5,

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Real Gross Domestic Product (GDP) (Average Annual Growth Rates %)

Total GDP 39 1.2 28 42 43 31 -6.0 11.2 02 1.5
Agriculture, Forestry and Fishing 6.8 2.0-139 106 9.9 102 25 86 3.0 2.7
Mining and Quarying 6.1 29 28.1 10.0 9.1 2.7-54.71280 -7.2 2.2
Manufacturing 88 15 -14 -19 02 -16 17 23 -38 15
Construction ‘ 48 06 -76 -22 24 15 25 93 -12 1.0

(4) HE5BLUVEEEX

1990 N7 7 FIVEOBHEVSABIE I FNFN USS2,714 x 10° LU US$3,719x10° TH B, £
BEHER ., G @64 %) . SFF (172%) « 207 (125%) RO a—-kv— (38%) Thy, ¥
TR AE ST —RESEER (264%) . T¥EE 218%) « BAH (163 %) BLUTEHS (10.1 %)
Thb,

BB 2W T 1986 EE4 6 1990 £ F TOUERIM T TERICR T,

(Unit : USS 10%

Balance of Payment 1986 1987 1988 1989 1990
Current Account Balance -541.0 -1,131.0 -536.0 -472.0 -136.0
Trade Balance 555.0 -33.0 588.0 661.0 1,003.0
Export of Goods (FOB) 2,186.0  2,021.0 22020 23540 2,714.0
Import of Goods (FOB) 1,631.0 22,0540 11,6140 1,693.0 1,711.0
Services Balance -1,141.0  -1230.0 -1,221.0 -1,230.0 -1,239.0
Unrequited Transfer 45.0 132.0 97.0 97.0 100.0
Capital Account Balance 1411.0 1,751.0 797.0 734.0 483.0
Change in Reserve (- Increase) 171.5 98.6 -12.8 -192.6 -347.0

(5) REIHR

Ty 7 FVEOBER, a—b—, NFF, AAFEOHMEABRSIEY. rvEuad, AEFORE.
Y BXHOENSAEYRUSERRENRE AN SN, BEFIICANT L, £V ryTiEE
EhEHEHIRBEINTVASEROEFICL VRFERIPEATEOY, BEAERFIKVIIBLY
IRYDOWHBL P LER>T Wb, BHAREYRUKIFR XA SHIBTHESATE Y, AEIE
YIS MRTHEE SN TWED, ZOMDIERIIABE CHREECHE SN TS, LY Lo 0E
LEANBAEREREET, CooHLBERAKELTBY., FIHEEGEL L TIEB LUR

_2.



IV OEAIK L T ABBIENH SN TS,

1970 25 1985 EOMOBEAEOHBEBME T 4L, TRIAONS L) KHERKENBLOED %
RLTOBIH L TEEFERH 42 % OMTERL T D, 72, KERVKEILSBRELELRMRS
NI, TP EMEBOET AR SBRTIR, 4 FOMBER TN E TOEKNLMLER T 2
I—b—, WNFFOEFREFIZRLVANVIGEL TN S,

BEZSHORESE (1975 - 1985)
(HAL ;1975 £ Sucre 10°)

B oW 4 EREE

1970 4 1985 4E %

NFF a—e—RFaa7 3,398 3,525 0.2
F DD rEY) 6,609 5,896 -0.7

£ B 4,693 8,746 4.2

K B 570 1,688 7.2

7K E 440 2,832 124

B ¥ & & 15,710 22,687 2.4

7o, TRICEYHRISEE (1981 - 1985 £FY) 2571,

43 Yy AR (ha) e gL (%)
® #H 418,900 7.2
woh Mg 23,500 0.4
g5 ¥ 15,100 0.3
# #t 171,200 2.9
W EY 69,600 1.2
I-g-hid 624,500 10.7
F O 98,400 1.7
N F 1,454,500 25.0
¥ 4,365,000 75.0
4 &t 5,820,000 100.0

1.2 BEFREFEBGR

T2 7 FIVEREARRNICIREETH 505, BUHNLHBRELH ) 720 X0 D 5 0 AEE IR
LI EE % ITo T & T,

LLed6, 1967 A 27 CHMPERI N, 1970 L ) ABOHE BT o7/ T2 7 FIb
EWXOPECHO—BE LTIIMBER 1979 EDE 1 RRUE2RGWHY 3 v 7BEOEE ILHTHY, &
BEREN I RS T2 EEDI, BEE»OEMEE FOEERBEHEEY — B3 €7,

EHIOFRE EHEET. 1985 EOAMERHHMEE% L. =77 FVERHED & T 5 AMEE E
DRBEELBEE, =77 FVEORMICEBE IS L -BEEEORSEMYHs 21T 5 £ i, AE
RECBITLIBRENMOEEM L BHBRI LT Lo, BIE. T/ 7 FVERIMFOEEIZL 3
REREAELEO TV LY, TN BFOFEREFECRIEL T2 BEL LT 5,
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7 BECERICEEL-CEEEYRELT A0, HiIHORARUEHKIEEXRL I &,

4 HHEIKOEGMEEOF & T2 BLTCINLEROEEDHERKERET LI L,

v BEEEOLVANLESZEEL TV AREEREREL, P OoTBERABEEOEKRNOE
HAEEA T &, BLU

I BREEEFECHTIBRHESOBREBERLZ L,

BB, LT FVEREIZ1990 FICA->THEST LWHEYRETWEYY, i 1989 £ 5K <
NTVHEBEER L 1990 £42 - WEPURORMEED ERICEHS & IHREVE) TH L,

1.3 EREEEE
(1) mEss

T/ 7 FVERERECTH ) TEDIREEY R T ad, BLZRERBEREBLTERELTEE
LfEE DTS, BILEAD (1992 £BIETH 114x10° N) D46 % PENBIEEL»OBER
BEPFHAODH 40% % 50 THBHN, GNP D 174 % ¥ EL L. TLREW (2—-e—, ~FF, 2
a7, A U%) o idaes (1990 £ T USS2,714x 10°) D 335% &% o> Twb,

BEDERBEENDESERIRLLbD0H 500D, KESORMBBEEEE IREL2ZHRETAR
HAEICBLTE Y, FOFE, EFLVIEL, HHHMEARNBOBEZERILAN—EX Lo TVE, &
@fb%%lzfﬁbriok%ﬁ%#%%ﬁ%«@AD@ﬁﬁ#ﬂL< MO, TNHLDEI L o TH
HETHORA T LMEDPEILET L 2O H b,

COLIBKENS, FFFREROEFERTE ICBW T, BERMOEM(LERAE/-5HEL LTL
TOESZET TV,

BEAERONLERUCIEY DL

BER, BFUNERROFRFER
EREREOR ERUHEER CHT 2 ERBOTEMMAS
BRI BRSO RUELX

A S

CDEILBREBEYERT A OBA EEPERIN TV LY, 277 FVEOFHN 2 E2BRER
EELT

(a) HEBRUVRBRESORELBEEN

(b) EEBEMIINTAEEBMEIRRFEIERRICHT 2 HR MG
(c) AERUHICHT bHAHDE

(d) JEE. BE, BT, AHEORERAM T 2HPHE

(e) REESHAT*ELRERAM N T 5HEIEE

EVBT LN 5,



(2) #EHFE

77 FIVEOBERFRZTE RTEE: S OARKREEIL, 1975 FXHlESn2EELESTOTITH
NTWwh, INILLAEE, FETOHERREG 7Y 22 VORI SEHEOKRE. FHERTELZNE=
SVVIETEMETAILESNT A, Pre-F/S RUF/S WETAERADESTRERENREESE (
FONAPRE) #F& L. ERHFTZEAR4S (CONADE) i, ERM»O Ly & —HLBA»L/aY =2 b
DIERAHT 24T VIR E L 4 e T A HREE LTV b, BEELOFU THREE DT )0

EFEECEL TR, BREPEEHEND—BELELTOEREFTH Y, I -EBFRKEET (INHERHI)
BEFKKEEOHE., BGRUVEBLVIATRAET L 2> Twh, L LE2 6, ERICIEEET L
bINE CREREREHFTEAHY LA-ERPALT, AL T L EEVR WL Th b,
HEX H 5\ i HIR O BARR 2 EBETE L . INHERHI R U TR 4 DO ERBIRFREAHE CHEILE S
1., BRFARZERLEVEERFEOS L TERICBIN TV,

7T Y AMEEEE RS (CEDEGE)

< F EMEHRLE 4 — (CRM)

FTATA A= v - E0F - 4747 TINEEEE LY 4 — (CREA)
x 77 FIVEE IR SETE (PREDESUR)



2 ¥rvy -z V—FEEERETE (E2H)

2.1 ¥ &

I 7 FIVERFR 7 7Y AFAGEEOREOEIC19704E [ 77 Y Ak £%&E84] (CEDEGE& Bk
XND) ¥REL 720 CEDEGEIZARA VOB HEBTI1978 E, 77 ¥ AAGHIE D AR ERETE % 15X
L7ze 77 YAMRRROBELZ L TSBY, /7 YATEEKORBIED THY. TOHRBNCET N
HA4KRTH (FRL D &y Lia, €V X\, ANFIAREF VFT) B 7 v FUmAHTEIRL T
BUDTT7YAMEHRT 25 TH L, TOXAKHEOF T 7Y AWGRRICELE KD & &, R, #
ABEHETE A D AT N2, AROBEEERIEANICHEUOZR L W HAOIMIERBITT 0L
B, oTC, BRABIMET A7 VARBOREL VIEREF SN L LR, ¥y - 2L~
FERENRT Y LA OB BET AL COLENHR LI BRI NI L EL 5T,

L7 FVRAKDEBTE TCHA 7 7YX IVTHHBICERT Y vo - 2V-TEEOHERECLNER &
NTWT, BEOFHELRALONTE -, AFERISERE, AOFE., KEFME. BHORTH 2%,
BERAZRAME L THFLHEGE IS o 7205, B—KAREVIERBREFTICO Do 72 TORKITEEAE
oA OBEFIR, B TAKOBRESELITHON TELEAMIZZ Y Y VL W REBKEETH 2 &
DETHol, LHPL%EDS Sy VimREYH, MPORELRISHETH ), BBENICEKEIUKEHES Z
EEARMEE L KRBV T,

ERORARERFEDO 22 TY Y VIAIFHBORANEE L, BKHH, KNHEE, RUZHOKEE (B
% TERULEKE) T AZEXEHBELAEITL - RUNFTLADERTH - 12, BEKEE
5300x 10°m*> 2 BT A0 F ASFEORICEY vy 2L —FREHRENDSE & L TEM 750x10°m’ 0 %
LWL ) OEUKETEELR S LOAKLELBEDIEINTnE, & 0F MTKMNEREST (IDB)
DELEMFBTI9I8 £ L W BEVSHB SN, 1987 F2D 10 EMENITTRR LT 5,

—H. DY LADEFHZ L BIF L T CEDEGE it A R4 VEAFOEBD b & (EMHHEEIZ The Center of
Hydrographics Studies ELF CEH L B5¥) | 1979 12 ¥ BB 72 @ Feasibility Study (BLF F/S & 8§F)
BL TR OFMRETE A EEDERKETF Lo TN DEHIL 1984 FITHRT L1zs TDF/S
DHCEEDRERBIE—  F-OHIFT TERTIbO L SN, F—HOITFEO—HITI VNV
BAFOMEZKE1E T, 1987 FEICBME SN 1991 BT Lo F—HITHEOKRYDIWHIIO>VWTHFELEL 7
S UNVBERFOERIC TEREIES 1996 E£& L THELELENIEE 2o T b, BLESGO—ERIZENAT
OWMBEEIL NBFOLPTONTVELDOD, TRTHOIFRIXREFTH b,

2.2 FEBEXOBME

(1) fMBBIUHTE

YUy L U—FEER ST Y INEREEYEREL, 7 YINTHOBEBL Y KFEEETTORK
IEHB# 6,000km”> DEZHATROHIBOBRIETH Y, BHHELLIELEEOFRKEEL TWERTIELZ V., TH
L7y 2MNoBoF Y FARUTY Yy L—F DAy by KIBICRT AERICAHN) 86778 %

WAV R YOFO5o0TF T (RIPTHHEAMICHY) 2 ECHIKTH 5,

FEOIESIES 800200m OF 3 v Ty - 20 Y FIURFKFEREL N 77 Y FVOWHERII»TTE

-6-



b, COWROBEESVHO LY V& L L-FELETH D, LEFRIITIIES 200m KRG TH 08 E
DIBL S N EREICEAZRESERE L TCWwb, /7 ¥ FVERERRTKFEREBIBRQTFEHBTH
NEED A0m KT TH b, BB THHELODP AP VEHEZFAI NS DOFHIIMNEL T 2,

(2) & &

COEBEOTHE AR AV S, PREBEER, £ L TCHAERIWETETH S, £ FYBKE
77 Y FUHEEET1,100mm 2FT 500, WAL > TR L. EEPRI T 600-350 mm,
BN TIOTMIC 10 mm BEE LD, CO-OHELEELTLERL., ERBTEEROH
RHESADLNE S OD, LEPROBK, EEMFECHROLE L A TEBFE %25, HXKAD
SHEWERITEDEBNTH S,

ABFHEER (= C)
FRilp:ug= 1B 2A3A 485868 7A 8B 9B10A11A12A3 F%

Tvar 25.5 263 26.8 26.1 249 23.1 21.6 21.5 21.5 21.8 22.5 23.8 233
A 25.8 26.5 26.5 262 25.1 23.9 23.1 22.5 22.0 22.83 23.2 244 243
VIR 249 25.8 26.0 25.1 23.8 22.3 21.2 20.8 20.9 214 22.1 234  23.1

BRFYERE (mm)
il s 1A 2838 4HA5A 6 7A8SAYH10ANAI2A &

Tvays 29.7 82.6 96.0 286 12 13 14 07 1.2 08 04 2.0 2459
TIYA 74.6 90.2138.137.0 84 54 1.6 04 13 23 05 25 3623
FUT A 14.6 30.0 49.1 144 06 0.7 02 13 02 06 04 03 1124
RSN 71.8 76.5125.989.2 142 87 2.7 3.7 3.7 9.5 34 11.7 4210

RABFHEEHAL (ETp. mm)
i = 1A 2A3R4ASA6RTA8SAYAI00ANAIRZA F&
7rav 126.0 124.7 143.5 129.6 117.4 90.0 74.2 74.5 72.4 78.4 85.7100.8 1,217.2
7Y A 132.3 128.3 1404 132.7 117.4 99.0 92.7 86.9 738.4 90.9 94.8 110.3 1,304.1
USSR 119.7119.1 1342 114.6 102.081.0 74.2 71.4 72.4 78.4 79.6 100.8 1,147.4

(3) BEHFA 77 - AO

T 7 RVERADBERH/ 7Y IVEDY sy 2 U—FEBRHEAEIL, TAPHIOTXAR - LY
Fy (7azbyy) ENTIYAETHTTAIBEERIGE-> T b,

FATEFEY 6,000km> D Z DEEBOTIICR AL R ERB TH LY ) F AL AHBEEZNH L ) NIy &
DEHEHHHL DD, BEMIIVIETHRERARL WAL, COBAOLEFmETH D, BET 5 11
OPAFCEERTRO S HEIKEI N0 TH 505, &4 0HXoRME., BHER. AD. FIF.
THFAEDEESEOES L WVEBET L, LToeBh THL, (1981 F£IHIE)



HX % A EAR e M AR RAO RTER  ZFREOLBHA
km?®  &m?) (%) tiAE ok 2
AN E FE @ 7 (W)

Azucar-Zapotal-Chanduy 256 123 4.8 9,082 1,686 383 23 1303 77

Sube y Baja 44 1.0 2.2 559 97 48 50 49 50
Chongon 78 239 30,6 2,150 446 8 19 360 81
Colonche 114 204 179 6,179 1,060 556 52 504 48
Playas 253 24.0 9.5 4501 835 118 14 717 86
A5t 745 81.6 11.0 22471 4,124 1,191 29 2933 71
2.3 ETEOBE
MRk EtE

Aty V—FEEEFFERTEOL ) ICHST IR TS, HIKEBEEIIMNK-1 IR L,

E=—18
T
Ty LVEY T BAKE 44 ms, HBIET6m, KV 4%
AR & 44 m’/s
FylL -kuyiiv
BA KB 234355 m
[V Y. 380.0 m
T 2,943.5m
a7 ANV RV £ 6,723.8m
O 7AN-Fardy BEKEK4120m
HE-TRX
FaryITVyA BEkE 280x10°m’
BAUKEE
FarITy-TIYR
R R%
FavITvx 1,056 ha
F 5 — VK 1,422 ha
L y— s #K 1,898 ha &1 4,396 ha
ETHR
FavIdrRY T Bk&275mYs. B2 TIm, K74 %
BRARKE,
FarvTy A=A Ny N
KRR 18,4350 m
Bk 1,290.0 m
R A SIAT N Bk & 600 x 10° m’
HERLRE R
Hrooly X 2416 ha
7o ¥ AKX 8,780 ha
A=A Ny NHEX 2,108 ha

-8-



TRAAN - RS VK 2448ha (1984 £ CEH 2 & h DD =7T)

NE— 5 HX 9,434 ha
EorI—s#K 2,213 ha
U~ FHEX 2,812 ha
Ty T IVISHK 7,081 ha

o L, - B TREBICERLTEBY), E—IXIELEFLDFETH S, LI LEZHEE
ZoWTit, BIRDARS VHIFOBBICL AFAEMTHLRTURESEIF LV, EERF VT EHK
BEINTwh,

REFRREEE

SEXSEEDE LT, @it - AERERLENET A, &R, Sy v a vy 7v—o 2SNA T NS
Ay, Iy TEORY Y EEMEMEL T b, AXiE. RADIER Y 75 & h EEEICTREF N2
KEN, KETEEET 23BN CERLIT) . BIKEREADT a v TVHKXAITIE CEDEGE E
FOEBRBEZYH N, SEOEYHF AFEB L UBKERICL ) BRI T 5,

2.4 BH~DRE

E—MTHORY 7HE, KEEER, FHTHE SN IEFBXOKEFEEL RRALZKIII2oTH
. WEDEDERD -0, E_HOBRRIFEELEREFEDFTNbDEL L, LU 1984 FENDF/S TH
EENFERT, £RA050% EVIFEA VI LOLORELFLELEINTEY, £ 7 FLd
HE - BEOEHFOENLIKRKEVI S, ETHOFEERAIC F/S DEE LNEMK % CEDEGE 3 /i
L Tw5,

57 FIVERFE, BABEOHMKE - BEHOEEH» S, AFSORELOA LT EFNITHEHHE
TOHELEEBICARBFOHMN - BREM 2RO Tnd, AEFIERXRFHREE4S (CONADE) DHE
FEELAKLTEBY., JICAIL A F/S ABRERILEI NS,



3 KUYV - F oz AEHEEE

3.1 & =

T 7 FIVEEAFE, 1963 £ F EMOBRAZE Y B L L [T EMEBRELY— (CRM) | £ &
BEDTIERN L7z, #0Llik CRM WA OKEFE. AMER, BHRREXORAEXfT>T&/, &
D—EBE LT, 1966 ELs 7 FIVERF &L BEMBUTFE DT T EMOKEREFREICHRD 2HA - FBE
BN IE N, 1969 EF-a vy HFI sy v Mk b [ F EKBERERAET] B 0, CORE
AEIEF (INERHI) . CRM 3 L UERZETE FA%HS JUNAPLA) 0EHETIThbh, 19724#% T
L7s

COFBELBVWTEEEOEVEEO—2 L LTRY LFo /008 V¥V - F 3 FERETE T, T16
FARESHBOFELFEL (FE T vV & b, INERHI-CRM-JUNAPLA (2 &£ 1) 1970 5 5 1973 £E i
P TEBEIN, 51 &6 X F/S #1973 - 1974 FEILERE L7,

CREFFTLT, TARTG UHFADERALX - RerdiTbn, BERA 1979 FIXHBI NN ERED
ﬁ%uib@%ﬁ*ﬁéntow&ﬁMRMuyAwﬁﬁﬁéﬁ%t\wmﬁ%TLto%ntiw\
1986 ECRM D ¥ AR AFIWEBV /A Y4V - F 3 FERBBX D F/S ICEFEF L, 1989 FET L7

¥ o< EHARERREFHE (PHIMA) TvF EMEEOKEREARMEORERIT> TV 5, FREE
i3 1986 ETFHAE BEF S . KM (0AS) DG HoE, 1988 EFHAZL L ET. S5 PHIMA
Phase-1 925%% 1989 E52 T L 720 51 &#8v> T JICA $ 4 - 7= PHIMA Phase- 11 F8E 25T 11, 1990 F#E
TLTWw3E, #0O%I DO PHIMA TEHEBEEDS AN 2. F3 % - F)V M ELREKRETEIBERE
NTWBHEIATHAS,

3.2 FTEHXOME
(1) fESBLUHBE

AEHAEBRIE TEMILEBIME L, IXIHBEITET Do B 0o 4025 0o 55, T
80c0 00' 75 800 15' 12 B, ATEFEL DA 30km WEEICAD, Fax, KUY N, M T7BLUT
ZVDAEICE A Y, dLEE Fa ANHERL, FRLVFEA T AV VHPERT 5, X
HEAME LT, ZEOPICHEPLBENMAR L TV A, A UF NI, FaFoERILTIT. T - FA
FEIHEN B IREHE D), EETHo THADN BT TEAKKEERE - TB Y, FEHEI THhILTY
o FEMOMEARN P R XL 30km IMELTWh, AU HVHBROBEEICEREL T
OX73Y =3 AKX, $-F00EH 10km K775 v THKIH 5, BEXBEELNH-2 1R T,

AFEERET BT VRN MEROEBL ST A BEMERE THL, RALS S BETHRE,. 6 AL
511 A THEFRL 3, HEOABWEEFLI N 2 CEES VI EMLELTIEIZ—ETH S, FEM
IIRZEIC 80-90 % AiER LT\ B, B RREH TIEERM 1,600 mm 2B 2 2 M H 525, FEH TR
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TECHNICAL AID PROPOSAL
FOR
UPDATING FEASIBILITY STUDY
ON
SANTA ELENA PENINSULA IRRIGATION PROJECT (STAGE-II)
IN
ECUADOR

PROJECT TITLE

Santa Elena Peninsula Irrigation Project (Stage-II)

LOCATION

Guayas Province, Ecuador

EXECUTING AGENCY

Guayas River Basin Development Study Commission
Comision de Estudios para el Desarrollo de la Cuenca del Rio Guayas (CEDEGE)
Government of the Republic of Ecuador

PROPOSED SOURCE OF ASSISTANCE

Government of Japan, through a Technical Assistance Program of Japan International
Cooperation Agency (JICA)

OBJECTIVE OF THE STUDY

The objective of the Study is to update and re-formulate an irrigation project Stage-II in
Santa Elena Peninsula (hereinafter called the Project) covering eight (8) irrigation schemes
namely, San Lorenzo (2,416 ha), Playas (8,780 ha), Subeybaja (2,108 ha), Azicar-
Zapotal (2,448 ha), Javita (9,434 ha), Villingota (2,213 ha), Rio Verde (2,812 ha) and



Atahualpa (7,081 ha) irrigation schemes as well as Subeybaja Dam. The project aims at
increase and stabilization of agricultural production and improvement of the public welfare
in the area through provision of technical irrigation facilities, drainage improvement and

improvements of rural infrastructures.

BACKGROUND

Guayas River basin is the most important area for water resources development in
Ecuador. Its catchment area reaches some 13 % of the whole area of the nation: i.e.
34,000 km?2. Various studies have been made in this area for years and to a certain extent,

its water resources have been utilized.

CEDEGE (Guayas River Basin Development Study Commission, Comisién de Estudios
para el Desarrollo de la Cuenca del Rio Guayas) was established in 1970 of which the
objective is to study development projects, to execute their construction and to operate and
maintain the projects in the Guayas river basin. In the upper reach of the Daule River,
which 1s a tributary of the Guayas River, CEDEGE constructed Daule-Peripa dam in 1987
with a total storage volume of 5,300 x 106 m3. With this dam, regulated irrigation water

became available and projects which utilize it became ready to be formulated.

Santa Elena peninsula is situated in the west of Guayaquil city, the most populated
commercial city in Ecuador. There extends a semi-arid area due to poor rainfall and no
systematic irrigation has been operated. Once the irrigation water be available owing to
Daule-Peripa dam, development of this area turned to be of much attraction and urgency

taking into account its location and huge potentiality.

CEDEGE commenced a feasibility study for irrigation development in Santa Elena
peninsula under technical assistance of Spain and it was finished in 1984. Detailed design
for the Stage-I and its construction are under execution by Brazilian finance and the
constructon is scheduled to be completed in 1996. With this situation, the remaining part
of the project, Stage-I1, still remains without any execution program though the importance

is of the national consent.

TERMS OF REFERENCE

The Terms of Reference for the updating feasibility study on Santa Elena Peninsula



Irrigation Project are given in the attached paper.

EXPERTISE INPUTS

The following expatriate experts and engineers will be required for executing the Study.

- Team Leader

- Dam Engineer

- Irrigation Engineer

- River/Drainage Engineer

- Hydrologist

- Structure Engineer

- Mechanical Engineer

- Electrical Engineer

- Agronomist

- Pedologist

- Agro-economist/Institutional Expert
- Rural Development Expert
- Geologist

- Soil Mechanical Engineer
- Environmentalist

- Socio-economist

- Topographic Survey Expert

SCHEDULE OF THE STUDY

The updating feasibility study will be carried out in the following two (2) stages;
Work-T : Surveys, investigations and re-formulation of basic development plans (10
months)

Work-II : Analyses, studies and preparation of feasibility report (10 months)

The duration of the Study is estimated at 20 months in total.



10. UNDERTAKINGS OF THE GOVERNMENT OF ECUADOR

In order to facilitate the smooth and effective implementation of the Study, the Government

of Ecuador will undertake the following measures;

)
2
€)
4

®)
(6)

To provide available information necessary to carry out the Study,

To nominate a counterpart group for the Study,

To provide logistic support for the Study team,

To provide foreign experts with any necessary visas and permits for the Study in
Ecuador, ‘

To exempt foreign experts from taxes and charges, and

To secure permission for entry into all areas as required for the proper conduct of the
Study.



TERMS OF REFERENCE (DRAFT)
FOR UPDATING FEASIBILITY STUDY ON
SANTA ELENA PENINSULA IRRIGATION PROJECT (STAGE-II)

IN ECUADOR
Project Title :  Santa Elena Peninsula Irrigation Project (Stage-1I)
Executing Agency : Guayas River Basin Development Study Commission

(CEDEGE), Government of the Republic of Ecuador

Proposed Source of
Assistance :  Government of Japan

I. INTRODUCTION

Though Ecuador is a petroleum producing country, agriculture is the main stay of the
Ecuador's growing economy. It produces about 17 % of Gross Domestic Product (GDP),
employs about 42 % of work force and provides one of a major source of export earnings.
Since its independence in 1930, the Government of Ecuador has made every effort to increase
agricultural production in the country in order to attain self sufficiency of food and foreign
currency gaining. However, Ecuador still faces difficulties in increasing a food supply and

maintaining it from its own resources.

Santa Elena Peninsula Irrigation Project area is located in the western part of Ecuador as
shown in the location map. The project area is endowed with vast development potentials for
agriculture. However, such development potentials are not fully exploited and further
agricultural developments are therefore essential not only for economic development of the area

but also for easement of the shortage of foodstuffs in the country as a whole.
I1. PROJECT BACKGROUND

The project area is located in the administrative area of Guayas Province. The area extends
in the west of Guayaquil city, the most populated commercial city in the country. The area
consists of relatively flat and semi-arid lowlands developed between the Guayas River and the

Pacific Ocean.



The project area is situated in the tropical savannah area, having a climatic characteristics of
distinct two seasons; the rainy season (from December to April) and the dry season (from May to
November). Annual mean rainfall is 100-500 mm, of which 90 % falls in the rainy season.
Monthly mean temperature is almost constant throughout the year, being around 24 °C.
Potential evaporation varies from 70 mm/month in August to 140 mm/month in March, the
annual value being 1,200 mm. The source of irrigation water is the Daule River, a tributary of
the Guayas River, of which catchment area is 34,000 km2. Though in the upper reach of the
Daule river, multipurpose Daule-Peripa dam was constructed in 1987 with an effective storage of
4,000 x 106 m3, the water is not utilized effectively at present.

CEDEGE as well as the government of Ecuador decided to develop a vast irrigation
potential area of Santa Elena Peninsula and made a feasibility study under a technical assistance
of Spain. A part of the project facilities was already constructed or is under construction.

However, the remaining portion (Stage-II) still remains without a concrete execution program.
Since the previous feasibility study was concluded, eight years have passed and social and
economic conditions have remarkably been changed. Therefore, the updating of the previous

feasibility study is considered to be indispensable for appropriate project execution.

The general feature of the project works is shown below;

tage-1
Phase-I
Daule Pumping Station Pumping Volume 44 m3/s, Head 76 m, 4
sets of Motor
Main Canal
Daule-Cerro Azul
Open Channel 23,4355 m
Tunnel 380.0 m
Pipe 2,943.5 m
Cerro Azul Tunnel 6,723.8 m
Cerro Azul-Chongdn 4,1220 m  (Open Channel)
Phase-II
Chongén Dam Storage Volume 280 x 106 m3
Main Canal Chongén-Playas
Irrigation System
Chongdn Area 1,056 ha
Daular Area 1,422 ha
Cerecita Area 1,898 ha
Stage-11
Chongén Pumping Station Pumping Volume 27.5 m3/s, Head 71 m, 4
sets of Motor
Main Canal

Chongon-Subeybaja



Open Channel ‘ 18,435.0 m

Pipe 1,290.0 m
Subeybaja Dam Storage Volume 600 x 10 m3
Irrigation System

San Lorenzo Area 2,416 ha
Playas Area 8,780 ha
Subeybaja Area 2,108 ha
Azicar-Zapotal Area 2,448 ha
Javita Area 9,434 ha
Villingota Area 2,213 ha
Rio Verde Area 2,812 ha
Atahualpa Area 7,081 ha

The construction of Phase-II of Stage-I has already completed and that of Phase-I will be
started soon under the financial assistance of the government of Brazil.

III. OBJECTIVE OF THE STUDY

The objective of the Study is to update the previous feasibility study and then re-formulate
the Stage-II of Santa Elena Peninsula Irrigation Project as well as rural development plan, aiming
at increase and stabilization of agricultural production and improvement of the public welfare in
the area through provision of technical irrigation facilities, drainage improvement and

improvements of rural infrastructures.

IV. SCOPE OF THE STUDY

The scope of the proposed updating feasibility study (hereinafter referred to as "the
Study") will be as follows:

The Study will cover;

a. Planning of irrigation facilities including Chongén Pumping Station and Subeybaja

Dam for a net area of 37,000 ha in total in Santa Elena Peninsula,

b. Drainage improvement, including improvement of river channels and provision of

drains, and

c. Rural development, including provision or improvement of village-link roads and rural

water and electricity supply systems.

The Study will be broadly divided into the following two (2) stages:



a. Work-I : Data collection, review of prévious studies conducted by CEDEGE,
execution of field surveys and investigations, and re-formulation of
basic development plans

b.  Work-Il : Analysis of the results of field surveys and investigations, further study
on the development plan and preparation of an updating feasibility study
report

4.1 Work-I: Data Collection, Review and Additional Investigations
4.1.1 Data Collection and Review
Review and analyze all the previous studies, data and information on the whole project
including Stage-I scheme, particularly those to human, land and water resources, socio-
economics, agriculture, rural infrastructures
4.1.2 Additional Investigations and Basic Studies
(D) Water and land resources
1)  Carry out overall studies on availability and problem with respect to rainfall,
runoff, sedimentation, water quality, etc. to evaluate potentiality of water use

and needs of water control, paying special attention to Stage-I planning

) Carry out hydrological analyses at the Daule river and anticipated

development sites on runoff, floods, etc., for project re-formulation

1ii) Carry out overall studies on land use, soils, land capability, geology,
topography, etc., for delineation of potential areas for irrigation development

(2) Irrigation development

1) Carry out detailed surveys for Chongén-Subeybaja Main Canal to decide the

optimum canal route

i)  Carry out detailed survey for Chongén Pumping Station and Subeybaja Dam



3)

4)

1i1)

v)

Carry out detailed surveys for canals, road networks and related structures in
the proposed irrigation scheme areas

Identify irrigation development areas based on soils, land capability and
topography for the proposed irrigation development areas

Estimate irrigation requirements based on cropping patterns to be applied to

the project

Prepare feasibility-level design and layout of Chongén-Subeybaja Main
Canal, Subeybaja Dam and irrigation systems

Drainage improvement

)

i)

1i1)

Carry out longitudinal and cross section surveys for rivers in the project area

to determine carrying capacities of the rivers

Estimate drainage requirements for the project area

Prepare feasibility-level design and layout of drainage systems

Agriculture and agro-economy

)

i)

Evaluate all the available data related to the present land use, soil
classification, cropping patterns, crop yields, input levels and cultural

practices

Carry out surveys and studies on soils, cropping patterns, anticipated crop
production, agricultural inputs, marketing system, etc., for irrigation
development

Prepare a semi-detailed soil map and land capability map for identified areas

Recommend practical and suitable cropping patterns, and determine input

level, labour requirements and crop yields

Assess the adequacy of existing agricultural support services, and



®)

(6)

vi)

- recommend appropriate measures to strengthen such services under the

project

Evaluate farm budgets for typical farm households under the project.

Rural development

1i1)

v)

Examine the adequacy of existing rural infrastructures in the project area,
including roads, potable water supply systems, electric power supply

systems, and post-harvest facilities

Make plans of rural water supply systems and power distribution network for

rural electrification in the project area

Make plans of road network covering the project area

Make plans of post-harvest facilities

Prepare feasibility-level design and layout of the proposed rural

infrastructures

Topographic survey, geological investigations, etc.

i)

v)

Prepare detailed topographic maps at a scale of 1/1,000 for major structures
sites

Carry out geological investigations for the proposed route of Chongén-
Subeybaja Main Canal and the proposed sites of Chongén Pumping Station
and Subeybaja Dam

Carry out detailed hydrological surveys, including measurement of river
flows, analysis of hydrological characteristics of rivers, water sampling for
sedimentation and water quality analysis, etc.

Study and analyze meteorological data for the project area

Conduct construction materials survey including physical tests and analysis



4.2

(7

®)

Environmental aspects

1) Assess impacts of the project on social and natural environment, including
settlement problems of inhabitants, losses of social and cultural properties,
effects of wild life, water pollution problem for shrimp culture industry, etc,
and

i)  Assess measures for controlling tropical diseases especially Malaria and
Cholera

Prepare an interim report, containing results of field surveys and investigations,

formulation of development concept

Work-11 ; Analyses and Re-formulation of Plans

(1)

@)

3)

4)

Analyse and study the results of the field surveys and investigations, and re-
formulate detailed plans for irrigation development, drainage improvement,

agricultural development, and rural development

Prepare a detailed implementation schedule for the project and recommend
construction methods suitable for local conditions

Operation and management

1)  Recommend organization and procedures best suited for effective operation

and management of the project

1)  Estimate annual costs of the project operation and maintenance

Cost estimate and project evaluation

1)  Estimate investment costs of the project

i)  Estimate economic costs and benefits of the project

ni) Evaluate economic and financial feasibility of the project and carry out its

sensitivity analysis



iv) ~ Estimate and describe indirect benefits of the project
(5) Prepare a comprehensive feasibility study report for the project
4.3 Transfer of Technology

Throughout the course of the Study, transfer of technology and training will be provided to

counterpart experts by foreign experts in the following field;

- Field surveys and investigations for topography, hydrology, geology, soil mechanics,

irrigation, agriculture and environmental aspects
- Planning and design for dam, irrigation, drainage, and rural development

The above transfer of technology will be carried out in the form of on-the-job training and

seminar during the course of the Study. Overseas training will also be programmed.
V. SCHEDULE OF THE STUDY AND REPORTS

The period required for the Study is estimated at 20 months in total. A tentative work

schedule is presented in Attachment-1.

The following reports will be prepared in the course of the Study.

- Inception Report : Within one (1) month from the commencement of the Study

- Interim Report : Within ten (10) months from the commencement of the
Study

- Draft Feasibility Report : Within eighteen (18) months from the commencement of the
Study

- Final Feasibility Report : Within twenty (20) months from the commencement of the
Study

VI. EXPERTS INPUTS

For executing the Study, the following foreign experts will be required;

Team Leader

Dam Engineer



Irrigation Engineer
River/Drainage Engineer
Hydrologist

Structure Engineer
Mechanical Engineer
Electrical Engineer
Agronomist

Pedologist
Agro-economist/Institutional Expert
Rural Development Expert
Geologist

Soil Mechanical Engineer
Environmentalist
Socio-economist

Topographic Survey Expert

The required manpower input will be about 212 man-months in total.

VII. UNDERTAKINGS OF THE GOVERNMENT OF ECUADOR

In order to facilitate the smooth and effective implementation of the Study, the Government

of Ecuador will undertake the following measures:

(1)

2

©)

4

®)

To provide available information necessary to carry out the Study, including maps,
statistics, meteoro-hydrological and geological data, socio-economy and previous
study reports relevant to the project

To nominate a counterpart group, including a project coordinator responsible for

the Study and resolving any trouble arising throughout the Study period

To provide logistic support including office space with appurtenant furnitures and

facilities, cleaning and guard services

To provide the foreign experts with any necessary entry and exit visas, work

permit and travel permit, if required, for the Study in Ecuador

To exempt the foreign experts from tax and charges of any kind imposed on or in

connection with the living allowance remitted from abroad and from import and



export duties imposed on their personal effects, and instruments, equipment and
materials necessary for the execution of the Study

6 To secure permission for entry into all areas as required for the proper conduct of
the Study

A-14



Tentative Work Schedule for Updating Feasibility Study
on Santa Elena Peninsula [rrigation Project (Stage-I1) in Ecuador

Month

Items — T T T T T T T
1:2:i3:4:5:617:8:9:10i11;12{13:14:15}16:17;18[19}20

Work-1:  Data Collection & Review
Additional Investigations

Re-formulation of Basic Developmant Plans

Work-I1:  Analysis & Study S S I
Re-formulation of Development Plans R T
N \ \V
Reports Inception Report Interim Report Draft Final
Final Report
Report i

I Ficld Works in Ecuador 1 Home Office Works
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PROJECT PROPOSAL

I. PROJECT TITLE : Carrizal-Chone Irrigation Project
II. LOCATION : Manabi Province, Ecuador

III. PROPONENT/
IMPLEMENTING AGENCY : Manabi Rehabilitation Center
Centro de Rehabilitacion de Manabi (CRM)

IV.  OBJECTIVES :

The objective of the Project is to improve the regional economy through increase of
agricultural production. In order to attain this objective, the Project specifically aims to provide
the Project area of some 17,500 ha in net with irrigation and drainage facilities and rural

infrastructure improvement.
V. BACKGROUND AND RATIONALE :

Manabi province is a depressed area socially and economically in spite of its abundant
human and natural resources. The government of Ecuador has made a considerable effort to
develop Manab{ province for years. Manabi Rehabilitation Center (called CRM hereinafter) was
established under the Ministry of Agriculture and Livestock in accordance with this purpose in
1963.

CRM, under a technical assistance of West Germany, conducted an economic study on
water resources in Manabi province, which was concluded in 1972. In this study, high priority
was given to Carrizal-Chone Irrigation Project and a feasibility study was made in succession in
the period of 1973 and 1974.

In parallel, study for construction of La Esperanza Dam was conducted and the detailed
design was completed in 1984. Therefore, CRM commenced a feasibility study on Carrizal-
Chone Irrigation Project taking into account the function of La Esperanza Dam in 1986 and it
was concluded in 1989.

In addition, Daule-Peripa Dam was constructed in 1987 in the upper reach of the Daule
River, of which the total reservoir storage capacity is 5,300 x 106 m3 and the discharge of 18



m3/s from Daule-Peripa Dam is assigned to the central Manab{ region. CRM, furthermore,
started a water resources development plan (PHIMA) in 1986 and Japan International
Cooperation Agency (JICA), upon the request by the government of Ecuador, is conducting a
feasibility study on transbasin scheme in Chone-Portoviejo River Basins, which aims at effective

utilization of water resources in Manabf province.
VI.  PROJECT DESCRIPTION :
(D) Objective Area

The Project covers the service area of some 17,500 ha in net; Carrizal-Chone Area of
15,000 ha and Los Amarrillos-Guarango Area of 2,500 ha. The main features of the Project are

summarized below;

1. Source of Water Supply La Esperanza Dam (on the Carrizal River)

2.  Design Intake Discharge 22.75 m3/s

3. Average Annual Rainfall 1,040 mm (at Calceta)

4.  Main Crop Maize, Watermelon, Cotton

5. TImmigation Method Surface Irrigation, Operation for 13 hours a
Day

5. Length of Main Canals 80 km (including 1.2 km of tunnel and 6.7
km of syphon)

6. Regulation Pond 4 lots

7.  Secondary Canal 285 km (including pipe portion of 35 km)

8.  Pumping Station for Transbasin ~ 5.25 m3/s, Head of 53 m

9.  Transbasin Tunnel 5,150 m

10. Drainage System Sub-surface Drain

11. Sea-water Blocking Dam 2 km long with 5 Gates

12. Road Network Secondary Roads of 63 km, Tertiary Roads
of 206 km

13. River Improvement 21 km in Total




@

Project Works

The Project area suffers from water shortage in the dry season and inundation in the

rainy season. To achieve the objectives of the Project, the Project Works are divided into the

following three components.

VIL

1) Irrigation Improvement

The irrigation water will be supplied from La Esperanza Dam, which is under
construction and is expected to be completed in 1996. La Esperanza Dam is located just
at the upper portion of the Project area and a discharge of 22.75 m3/s will be taken and
conveyed through two main canals to the irrigation service area. The irrigation water will
be stored in four regulation ponds and conveyed to the irrigation area through concrete
flume secondary canals. The irrigation hour is to be for 14 hours taking the traditional
Irrigation activity into account and surface irrigation such as furrow, ponding and border

irrigation will be applied.

2) Drainage Improvement

At the same time, habitual inundation will be solved by i) sea-water intrusion blockage
by a dam at the lower end of the Project area, ii) increase of river carrying capacity by
river training and iii) drainage system improvement in the Project area by installing sub-

surface drains.

3) Road Improvement

In the rainy season, the major part of the present road network becomes unpassable due
to inundation and its poor condition. To maintain the irrigation and drainage facilities
and to raise the living standard of the inhabitants in the Project area, transportation is
indispensable to be improved. For this purpose, construction of road network including
service road along irrigation and drainage canals is proposed. Total length of the
proposed road network is around 270 km, which will be metalled with gravel.

ESTIMATED BUDGETARY REQUIREMENT :

The fund requirement for the project implementation is tentatively estimated at about

32,721 million Sucres (as of year 1989) as detailed below;



(Million Sucres)

1) Civil Works 29,810.5
Sea-water Blockage Dam 620.0
River Improvement 2,294.7
Main Canals 16,449.8
Irrigation System 5,223.7
Drainage System 3,335.1
Road Network 1,887.2

2) Engineering Service 2,384.8

3) Land Acquisition 526.0

VIII. IMPLEMENTATION SCHEDULE

The project works are planned to be implemented over 7 years from 1993 to 1999. In
1993 through 1995, preparatory works including financial arrangement, detailed design and
tendering of construction works will be carried out. The actual construction works will be
executed in the period from 1996 to 1999.



TENTATIVE PROJECT TO BE PROPOSED TO JAPAN

Name of Project : Carrizal-Chone Irrigation Project

Executing Agency : Manabi Rehabilitation Center (CRM)

1. Outline of Project

I11. Purpose and Effect (FIRR or EIRR if evaluated)

Carrizal-Chone Irrigation Project was taken up aiming to encourage the agriculture in
Carrizal and Chone areas of some 15,000 ha and the nearby areas of Los Amarrillos and
Guarango areas of some 2,500 ha by furnishing the farmlands with adequate irrigation
and drainage facilities by ensuring the year-round irrigation water supply.

Irrigation water will be supplied by La Esperanza Dam, which is under construction at
present.

The purposes of the project are:

1) to increasc and stabilize crop yield and production in the project area through stable
water supply

2) to stable crop production by inundation control and drainage improvement

3) tointroduce a diversificd cropping pattern not only for domestic consume but also
for export

4) 1o supply potable water for the inhabitants in the project area

5) to integrate the transportation network in the project area by construction of service
roads

In the feasibility study, EIRR was estimated at 13.3 %

1V. Impact on Environmental and Social Aspects

II. Background and Rationale

The government of Ecuador, putting an emphasis of increase of food crops production to
raise the level of living standard of rural inhabitants, has been paying a high effort to
develop the province of Manabi. Along this line of development policy, Carrizal-Chone
Irrigation Project was taken up as one of the projects of the highest priority.

When the construction of La Esperanza Dam started, the utilization of its water resources
has become the top priority. In 1989, a feasibility study for Carrizal-Chone Irrigation
Project was concluded and its implementation is highly desired by the government of
Ecuador.

The project would contribute to the regional development particulatry in the following
aspects:

1) Helth and salinity conditions would become better with drainage improvement as
well as fresh water supply througn the project implementation.

2) The living standard of the people in the project area would rise through increase of
agricultural production.

3) Transport condition would become better through improvement of road network.




V-1. Content of Project

V1. Feasibility Study (Name of Agency who prepared it and its History)

The works to be implemented are as follows;

1) Detailed Design and Construction of main canals of 80 km including syphons and
tunnels

2) Detailed Design and Construction of irrigation and drainage systems in the project
area

3) Detailed Design and Construction of River Training

4) Detailed Design and Construction of Weir for Seawater Intrusion

5) Detailed Design and Construction of Road Network System of 270 km in Total

V-2. Porject Cost

Description (Million US$)
1. Direct Construction Cost

(1) Weir for Seawater Intrusion 11

(2) River Rehabilitation 4.0

(3) Main Canals 28.6

(4) Irrigation System 9.1

(5) Drainage System 5.8

(6) Road Network 33
Sub-iotal 519

2. Engineering Service Cost 4.2
3. Land Acquisition 0.9
l _ Total 210

V-3. Implementation Schedule

st 2nd 3rd 4th Sth 6th Tih
Year Year Yeour Yoar Year Year Year

Loan Agrecment

Detsiled Design | o ——

Tendering :T:

Land Acquisition —

Construction
Sea-water Blockage Dam

River Improvement C

Main Canals C

ITrrigation System [ -

Drainage System

Rosd Network #

In the period from 1986 to 1989, CRM conducted the feasibility study on the following
fields:

Topography, Geology, Erosion, Tide, Soil, Hydrology, Seismic Danger, Agrofishery
and Socio-economy, Water Requirement, Regulation Dam, River Engincering,
Seawater Block Dam, Flood, Main Canals, Irrigation Network, Drainage Network,
Road Network, Economic Evaluation

JICA conducted the master plan study on Manabi Province Water Resources
Development in 1988 and 1989. Consequently, the feasibility study on the Water
Resources Development for Chone-Portoviejo River Basins is being executed also by
JICA, which treats the transbasin in the central Manabf area.

Carrizal-Chone Irrigation Project area is a part of the study area of JICA's F/S.
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