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g o INTRODUCTION

The major objectrve is to review the mtegmted reservoir operationi and ‘water balance

'-study camed out durmg the feasrbthty study in order to confirm the proposed water transbasm :
o capacrtres and inlet and outlet elevations of the proposed three diversion tunnels as well as

the elevation at the proposed transbasins. Fmal elevattons to be selected will depend on the'

-estlmated reservorr sedlmentatlon levels

2 .'A'CTUAL-QPERATioN OF POZA .H'ONDA R_ESERVOIR

There extsts no specrﬁc reservorr operatlon rule for the Poza Honda dam nor for the _

Rt 'Sa.nta Ana mtake weir. ‘These faelhtles have been operated to ﬁdﬁll the rmmmum requirements
: ‘concewed in the des:gn and the reservorr water level of Poza Honda has never been below B
" the’ emergency water level of EL.91. 5 m since its completlon in 1973 as shown in Frg 1.
- The recorded minimum water level was EL 92 97 m with the water volume in the reservoir -
- of 28. 42 MCM. Annual max1mum and mlmmum water levels of Poza Honda are shown in’
o 'Table 1. Fluctuatlons of reservoir water !evels from 1979 to 1993 are shown in Fig2. The
~ above’ menttoned data and mformatton suggest that the reservorr has been operated in the- :
'ifollowmg manner N ' - : :

2 f_-- Reservorr water ievel 1s not allowed to ‘be lower" than the emergency level
- EL9L 5 m;. T T - |

- Pnonty of water release from the dam is;

(1) 0bhged river mamtenance ﬂow of 0. 25 m3/s (7 9 MCM/year)
(2) Domestic water supply '
(3) Imgatton water supply

The river mamtenanee ﬂow and the domestrc water supply should be assured at

| ) practtcally 100% of guarantee, whrle 1rngatton water supply depends on water avarlabtllty

s mvmﬁs RESERVOIR"OPE’RAHON OF LA'ESPERANZA

.3 NFECSA—GEOSISA executed in. 1984 a reservorr operatlon study of La Esperanza

:_'_":w:th and’ wrthout transbasm from Daule-Penpa A srmulanon study was can'y out for the
- .oase without transbasm based on two series of synthetle ﬂows and the results are shown in
- .Table 2. Another study ‘with transbasin was made for: diversion discharges of 1, 2 and 8

3/s to eva!uate the avarlabie water quantxty after regulatron by a llrmted reservon' capaclty -

- of La Esperanza The study, however was not detalled




“In 1988 the Ecuadonan-Brathan Consortlum made a study on’ tmnsbasm from_ ;
o Daule-Penpa to La Esperanza at the request of CRM, to evaluate a techmcal feasrbthty to.
- make the; transbasin level lower. from EL.69'm to EL 66 m for transbasm capacltxes of6
~m’s and 12 m3/s to meet the: water ‘demand for nngatton of 20,500 ha. - The: study
| --':;concluded that the fower level transbasin would i increase the diverted water: volume by only _—
o ;2 5%, but the decision to- make the. dlvermon level Iower than the ongma.lly proposed level' S ,. :
" of EL.69 m was actually made by CRM mamly fo provrde more safety The study results Chl

are shown in Table 3.

In 1989 the same consortrum at the request of' CRM, revrsed the drversron tunnel* '
§ desrgn ﬁ'om Daule-Penpa to La Esperanza to have a capscrty of 18 m ls, and the reservorr- e
_‘operatton study of La Esperanz.a was repeated for the transbasm level ﬁxed at EL 66 m. .
’ '_'The study results whnch is glven m Table 4 showed that even wrth mcreesed transbasm
R capacrty of 18 m3/s 1rngat|0n water supply to 20 500 ha eould not be guaranteed by 100%

N In order to meet water demands in Chone and Portov:e_to river basms the same. :

o "'consomum executed in 1985 the reservorr operatton study of La Esperanza recemng water_ e
- from Daule~Penpa w:th a dlversron capacrty of 18 m ls and supplymg water to Poza Honda'_ ERRES

with a diversion. capacity of 12 m /s ‘The. study results are shown in. TabIe s, which

indicates that water shortage may take plaee for 11.25% of the s:mulatron penod to meet - N

the demands in the planning year of 2015, due to physrcal reasons such as the case when_ o

water level of Daule—Penpa becomes’ lower than the intake level of EL 66 m, - The water

demands for. domestic use and 1mgatlon purpose apphed in the study are shown in Table 5

On the other hand CCAI carried oUt in. 1989 a reservoir'operation study of La

Esperanza for a simulation period from 1965 to 1982, to supply 1mgatlon water to 21, 500

ha with revised. water requirement estimated for the Carnzal«Chone pro;ect The study
concluded that for a.transbasin capacity of 12. m /s the number of months when water
shortage would happen was 22 (10.2%) for the diversron level of EL 69 m and 17 (’7 8%) .

for EL.66 m, mdncatmg the lower d1verston level moreased the guarantee by 2 4%

. InFigure 3 is shown fo_r La Esperme‘rqseryék:mg'_areg . ,capeeity ,.qur_ye_s. e

4. INTERINSTITUTIONAL AGREEMENT FOR TRANSBASIN FROM o

DAULE PERIPA TO LA ESPERANZA

4,1 Declarat:on of CEDEGE Board ot‘ D:rectors

. The Board of Directors of CEDEGE. declared in Apnl 1980 that the Manabr' =
 provinee is one of the beneficiaries of the Jalme Roldes Agu:iera Mult:purpose Pro;ect R




' .. ' Daule-Penpa dam, and be entltled to. d:vert water from the Daule-Penpa dam up t to 500
MCM per annum ' - :

Leglslatlve Law No 77 of 1981

_ The Leglslatwe Law No 77 was pubhshed in the Ofﬂclal Reg:ster No 80. on
September 1s, 1981 RN L E

The Law estabhshed that water supply to Manabi would be urgent and national
priority - be given to it mcludmg financing. The Law also indicated that the transbasin
 project to use water of Daule—Penpa should be in accordance withi the criteria of. CEDEGE

: . and the- Mumclpal Company of Water Supply of Guayaquxl (EMAP G)

4 Agreement Among CEDEGE—CRM-INERHI ol' 1982

An ‘ag'reeme‘nt for'interin's'timti{')nal' cooperation was" 'sign’ed. on April' 30, 1982,

- : among CEDEGE CRM and INERHI Thls document is of much importance from the- legal' '

view pomt m the proposed transbasm scheme bemg studied by JICA

In the document CEDEGE ‘and CRM conﬁrmed the contents of the prevlous
document recogmzed the necessnty ‘of utilizing water of the Daule and. Penpa tivers, which

o would be stored by the dam constructed by CEDEGE, through reallzatlon of a transbasin

| ) pro;ect and expressed an mtent:on to allocate an annual volume of water up to 500 MCM
o _for the use m the Manabl provmce | : ' &

The thlrd clause of the document mdlcated 1ts objectlves and in its subclause (c)
' 'each one of the part1es was requested to take actions for ‘the realization of studies, designs,
= constructlon an operation of the Ialme Roldos Aguliera Pl'OjeCt and the transbasm project to

In the same subclause, on’ the other hand INERHI “concedes the nght to use
requlred volume of water in accordance with the Law in this regard”

Fmally, _the agreement mentloned in its subclause (d) for responmbllstles that “the

o _ operatxon of the transbasin system to Manabi. should be made in a manner as determined by

~ the: feasxblhty study and’ the deﬁmte desrgn for the Daule~Penpa pro;ect guaranteemg
-~ domestic. ‘water. supply to. Guayaquil city and followmg the priorities. established by the
- Water Law and its relevant regulatlons “The three mstntutlons should coordmate in their
' respectlve water use to this effect” R




44 Agreementor ib_se Fed e i

‘A new agreement was s1gned between CRM and CEDEGE on December 8, 1986 - )
- containing more concrete clauses about the studnes and posszble altematwec for water .
:-transbasrn and 1ts ﬁnancmg | . : . . =

It is to be noted in thxs agreement “the use of Daule-Penpa reservou water” is leﬁ to o

be deterrmned in the next agreement statmg “takmg mto account the regulatxons and codes B

- _m force for use of water”".

45 _;f‘rf._msisssin Studiec _fdr--us; of 500 Mci»tir o g

In accordance w1th subclause (c) of the thlrd clause of the Agreement for '.:
.--mtennstltutnonal cooperatton SIgned on April 30 1982 CRM conducted, through contract |
with: specxallzed consultants, a feasnbihty study and deta:led desxgn of the water transbasm =
pro_lect from Daule toLa Esperanza and Poza I-Ionda, and the study report was submltted to 2

Dunng the feastblllty study phase vanous altematwes were stud:ed and the
' 'followmg two. altematlves were. selected for further companson study from the techmcal :
and economic view pomts OO e '

: ?f = Altematnve B conszstmg of two sequentlal transbasms ﬁrst from Daule-Penpa :
to La Esperanza through a tunnel of 8.3 km'in length to. dxvert water by gravity |
and second from La Esperanza to. Poza Honda by, constructmg a_pumping -

_ ' station at the La Esperanza reservoir side, penstock line from the pumpmg" _
_ -statlon to a stand-plpe and eonductlon of water by gravnty through a pxpellne -
~_and atunnel : "

— Alternative C, consisting of two mdependent transbasms one ﬁ'om Daule-Penpa

to La Esperanza through a diversion tunnel by gravrty ﬂow and the other from - -
" the Daule river to Poza Honda by means of a pumping station on the right bank
of the river, penstock line to a stand-pxpe and conductton of water by- gravnty S

through a plpellne and a tunnel.

of these two altematwes the Altemat:ve C was recommended for preparauon of a .

" detailed design, which contained two mdependent transbasms, one. to La Esperanza witha .

capacity of 6 m’/s and the other to Poza Honda with & capaclty of 12 m /s, wttlun a lumt of '
500 MCM/year The detmled des:gn was. completed in: 1987 ' o -



In June'1989 CRM, in view of the national priority of the Central Government to

' '.construct the La Esperanza dam and the preliminary result of PHIMA, advised CEDEGE
- _that CRM had decided to revise the design of the diversion tunnel to La Esperanza to have
. a capacity of 18 m3/s to divert. water of maximum 500 MCM/year ~Thus, CRM virtually
L ."_ returned to select the Altematlve B consrstrng of two sequentral transbasms '

e revisio_n"of,th’e design COn'cluded that the _origina_l d_esign of the po_rtal of tuniel

~ was not needed to be modified, and CRM informed it to CEDEGE by the letter No. 659 of
, ‘July 12, 1989. ‘CEDEGE constructed the portal of tunnel accordmgly through the Spamsh
. contractor AGROMAN in the dry season of 1989. 3

Based on: the above mentroned background it may be concluded that CEDEGE' -

| allows the transbasm of up to 500 MCM from Daule-Penpa toLa Esperanza through the 18
m /s diversion : tunnel the portal of whrch was already constructed. by CEDEGE in the
-.;Daule—Perlpa TEServoir. - e T SRR -

L0

s, RESERVOIR OPERATION_'OF_DAUL'E-PEI___{IPA

The Daule-Penpa reservorr wrll be operated to meet the demands for power .

'(rrnmmum reservoir water: level for power generation, EL.65 m), domestic water, irrigation
' and dilution for irrigation return flow, transbasin to La Esperanza (minimum level of the

transbasm, EL.66.6 m) and transbasm to the Santa Elena Peninsula and Macul. The design

_ water levels of the Daule-Penpa reservorr are shown in Frg 4 and summanzed as follows

Normai I-Irgh Water Level EL 85 m
‘Low Water Level o "EL.60 m
Flood Water Level KR EL.SS m.-

At the request of the CRM CEDEGE conduoted a reservorr operation study,
generatmg synthetrc ﬂows as utﬂows to the reservorr 30 series of 30 years each. In Fig. 5,

o 'the results of the reservorr operatron study are shown for senes No 1 12 and'18.

e _-_5,1'_'; .R’eSer'_vo_ir'_Operatio_n_Study_. -

A transbasrn drscharge ratmg curve is prepared from Daule-Penpa to La Esperanza

l -through the 18 m’fs diversion tunnel based upon the hydrauhc characteristics of the

exrstmg mtake whrch is dependent on the reservoir water level of Daule-Peripa, as shown

o in Table 6 and in Frg 6 ‘The- transbastn drscharge i50 m3/s at the reservolr level BL666m -
o . and i is more than 18 m 3/s for reservoir level higher than EL.76.6 m. The reservoir operation
ol : ':study was executed to meet all the demands estabhshed by | CEDEGE and for three levels of -



- :dlluuon water requ:rements, that 1s to say 1 2,1 6 and 20 t:mes the i rmganon water demand_;' =
. lmcludmg volume to drlute saline’ retum ﬂow of 20% to an acoeptable level In the present L
study; a drluuon level of 1, 6is applled In Table 7, numbers of months when water shortage | :
" takes place are shown out of 360 months (30 years) for one serie as well as the percentage SR
. -ﬂof water shortage months.” Water. shortage wall occur mmrmum 0 08% f‘or domestlc water. -
' ‘supply and -maximum 9. 85% for transbasm to: Manabl The: hrghest probabthty of water -
. “shortage for. Manabr transbasm is due to physlcal lumt of mlet level at EL.66. 6 m rather than L

' the shortage of reservorr capacrty of Daule-Penpa B

“In thure 7 18 presented the actual levels correspondmg to’ Daule-Perlpa reservmr_ L
operat:on during the penod 1987- 1993 ‘It is shown clearly ‘that" the reservoir fill up
completely for the. ﬁrst time*in April 1989 arrd then emptred at the begmmng of- 1990 in =
:-'order fo: proceed wrth the constructron of Congunllo mtake for the transbasm to La
' .Esperanza reservoir; after that starts agam fill up until reaches the maximum elevatron of 86 ‘

'm, and basrcally the reservorr has rernamed quite hxgh because mostly of the hydrauhc L
: rnfrastructure downstream have not yet been constructed m order to fulﬁll the requtred C

water demand

From the results of the reservolr operatlon study, duratron Ievels curves were }

| prepared as shown m ﬁgures 8,9,10,11 for senes 112,18 and average for 900 years

52 Wgte_'r_'\?dlu_i:iej_td be Trs.riébss'_ed' to La Esﬁersnei fro__aii i')_aiule' Périps 'Rése}véfi'r -

Drvertable water volumes toLa Esperanza are computed as shown in Flgs 12 to 14 -
for one year, two consecutive years and 3 consecutxve years reSpectwely, as well as level of -

' ‘guarantee. _The results are sumrnanzed as follows

Level of guarantee L Dnvertable water volume

Meximumvolume | 568 . | | s |10

-' .(MCM): :
(%) | Orie year - _Two years | Threeyears

50 I L s v L EE 793“- N

o oss [ oew | ien |
s | s [ T T P

. Minimumvolume | 0 b e 0w |

i




S From”the above table, it is understood that water of 537 MCM/year (1,612/3) could
- be diverted to La Esperanza at 80% guarantee (4 years assured out of S years),

' correspondmg as basic years for design to the series 24, year 706, 707 and 708 with the
- respective divertable. water volume of 488, . 556 and 568. Technically divertable flows for
~ each month are shown in Table 8, which indicates that during 5 months from December to
April, the divertable flow is less than 18 m’/s. Since the agreement between CEDEGE and
CRM limits the d:versron water volume only up to 500 MCM/year and the diversion flow

' ‘uptoi8m s, it is necessary to reduce the dwersron water volume from the calculated 537

MCM to 500 MCM mtentlonally to the best interest of the Manabi province. It i is proposed
to reduce the diversion flow to La Esperanza in 3 months from January to March when
- ramfall are maximum and water demands are n'ummum -The. proposed monthly transbasm :
pattem is shown in Table 8. '

| 6. INTEGRATED RESERVOIR OPERATION OF LA ESPERANZA AND
S POZA HONDA o
| 61 'Gen'e.r'al' ':C'o_'hcep_ts' of R_eservoir Operation

" -‘La Esperanza recelves natural ﬂows from its own basin and" diverted flows from
'r”'-Daule-Penpa La Esperanza together ‘with the dvailable interbasin flows of the Chone river
system should meet water demands for shrimp farming in the Chone estuary (99 MCM/

" 'year), river maintenance (16 MCM/year), water supply to the Chone-La Estancilla watér

~supply system (45 MCM/year) Camzal Chone irmgation of 15 ,000 ha (253 MCM/year)
L Los Amanllos 1rrlgatlon of 1, 000 ha (19 MCM/year) and Dllutlon Water equlvalent to 20%
; of the 1rngatton water reqmrement : -

. La Esperanza should also dlvert water to Poza Honda, Poza Honda receives
natural flows from its own basin and diverted flow from La Esperanza. Poza Honda

- _"togeth_er_ wlth the available interbasin flows of the Portoviejo river should meet water

~ demands for water supply to the Poza Honda water. supply system except the El Ceibal

i;, _treatment plant (89 MCM!year) irrigation for Santa Ana system of 3,300 ha (74 MCM/

- year), for Pechiche-Pasaje system of 850 ha (20 MCM/year) for Mejia system of 1,250 ha
(28 MCM/year) for' Ceibal-Guayaba' system of 4, 650 ha (111 MCM/year) and for
- Guarango.system_ of 1 500 ha (36 MCM/year), shnmp farming in the Portoviejo. estuary (3
- MCM/year), rlver mamtenance (8 MCWyear) and Dllutnon Water equ:valent to 20% of the
u'ngatlon water requlrement SORRTI AR

Poza Honda should also dlvert water to, Mancha Grande of the Chlco river basin. |
- .The dlverted ﬂows together with the avaxlable natural flow of the C}uco river should meet
: :wat_er_.supply __t_o_ El Ceibal t_reatme_nt. plaut (63 ‘MCM/)'W), irrigation for Chico system of -




B 5\'1 700 ha (31 MCWyear) and Dllutton Water eqmvalent to 20% of' the trngauon water' .

' '-requtrement

o 's._z:-a  Basic c@q;_ﬁésis'r& Integrated Reservoir Operation Study =+~ -

3 a--..,-Résérfvoi'r*stbrége curvés_-ie L

' '_Reservmr storage curves after SO years sed:mentatron are used to make the study o

S conservatlve

o i Irnganon water requrrement is. affected by the eﬁ'ectwe ramfall For the study, o
A rmgatron water requlrement calculated for a drought year wrth a8 retum penod of 5

- years 1s used

| @3 '_Dilttti_on _Water

' '-_-'Drlutton water equivalent to 20% of‘ the rmgatron water requrrement is appl:ed to o

R ;the study to dllute lrngatron retum ﬂows

RON -,-Use.of.lnterbasin Flows} :?. N

-2--'The mterbasm flows, the natural ﬂows from the catchment area downstream of the :
dam, can be used to meet water demands especrally dunng the ramy season Use of e

up to 60% of the mterbasm ﬂow is assumed to be allowed

(5) - Water’ Dema'nd__Level: ST

Water demands in the target_yeer. o'f_ 2020 ttre used for the sttjd_y.___: i L

(6) -Target Reservoir-Water _Le\'/els:.': T

' The transbasm from Daule Perrpa to La Esperanza is planned to be made by gravnty R

. Water transbasm is recommended to be continued as far as posstble ‘The destgn e

condition to maintain an open free flow in the diversion tuniiet will, however limita -

~range of the target water- level of La Esperanz.a not - more ‘than- EL 63 Sim. L
Therefore, it is planned to susperid water transbasm from Daule-Penpa when La . o

E Esperanza water level is higher than EL 63 5 m In other words a target water R

"~ level of La Esperanza is fixed at EL.. 63,5 m.° LA _'_ R




: The transbasm from. La, Esperanza to Poza Honda is ptanned to be made by

‘pumping. Lower target water level of Poza Honda is desirable to save pumping
- _energy cost and to aim at maximum -utilization of the own basin flow limiting a

spxllout volume from Poza Honda to the minimum. However, if the target water
fevel is too low; more frequent water shortage will take place .during operation
because the Teservoir storage capaclty cannot be used effectively. A number of trial

o  calculations ¢ concluded that the Poza Honda target water level should be EL.102.5
- m, 4. O m below the hlgh water level of Poza Honda. . :

@

Intake Level of Severino Pumping Station at La Esperanza

~An intake water level of the "Siez'{rerihe 'puniping'station for water transbaSin from La

Esperanza to Poza Honda should be low enough to continue water pumpmg in low

o _'level penod of La Esperanza However the following two de51gn conditions require

e i 10 fix the mtake tevel at EL 47 m, htgher than the low water level of La Esperanza
S by 10 m . _ . : .

s Antlclpated reservmr sedlmentatlon level of EL.45 m at the Severmo pumpmg

statlon site.

- Allowable drawdown of La Esperanza water level dunng construction. of the

®)

O

‘ Sevenno pumpmg statlon, ﬁllﬁllmg the requtred mimmum functions of La

i) _' Esperanza
- Intake Level of Poza Henda-Maneha Grande Diversion Tunnel

" The tr'a'nsbasin’ from Poza Ho"nda'te Mancha Grande is planned to be made by
R grawty ’I‘he topographlc condmons at the tunnel. outlet hrmt the lowest intake

water level of Poza Honda at EL 94 m.

Diversion Capac'i'ty from_ Danle-Peripa to La _Esp_er'anz_a -_

'The dwersuon capamty from Dauie-Penpa to La Esperanza is fixed to be 18 m*/s by

o the mtennstntutxonal agreement between CEDEGE and CRM as dnscussed in 4
- ,'31' -herem Ll :

Di?erSisbn 'Citiééifx[frc?ni,La__ESIiér;anza_”tb Poza Honda

AL dwersnon capaclty of 16 m Is was 'pre.p_osed_ inithe feaethility:stady under the

followmg condmons




- */ Reservoif storage cuirves before reservoir sedimentation were used. -\

"+ Dilution water requifement to dilute ifrigation return flows was not conisidered.

oy

: 7 'If the natural ﬂow of the Chtco nver is neglected water requ:rements are 1 9 rn /s to _' _
\"_;__‘"__'supply the El Cerbal water treatment plant and 2, I m /s to cover pea.k irrigation ‘

R Z-T"water requlrement in September for ‘the Cluco 1mgatron system of 1,700 ha. -

:mcludmg 20% of the dllutron water, totalmg 4 0 m3/s The drversron capaclty is,;

i Interbasmﬂowswere nottaken ioacsoun,

B ="i-"."I‘he mtegrated Teservoir - operatron study is- repcated based ‘on the condttrons |
‘described. ﬁ'om 1) to (12) hereof for a d:versron capacrty of 12 m3/s 14 m’/s and |
Clem's. ’ - -

Dii{ere_ioh.(_:apac'ity from Po'ze'_}londa-t_o ManchaGrande e ': R |

_ therefore, fixed at 4. 0m s,

(12)

6.3

Lo_ng-terrn Hy'drologi_cal S'er_ies ‘_

| .Long-term hydrologrcal senes were su'nulated at unportant pomts in the Chone— RN
- Portoviejo river basins by the Tank Model method ona monthly basrs for a penod of
20 years from 1971 to 1990 in the feasnbrltty study '

In the detalled desrgn study, the long-term hydrologlcal senes are revrsed by a .
- -simulation- study usmg the CIDIAT Model for a period of 29 years’ from 1964 to_- )
.1992, The results are shown in'the: Intenm Report March 1994 The revrsed long-"

term hydrological series are used for the tntegrated reservonr operatlon study

Integrated Reservoir O’perﬁtion Study o

Based on the condrttons described in. 6 2, an mtegrated reservorr operatron and -
water balance study is conducted ‘for this purpose a computer program was developed and- R
flow diagram is shown in figures 15a, 15b and 15¢, AlI water demands mvolve in the mtegrated 5 :
reservoir study as well as the own basm flow are shown in Figs. 16 and 17 The results are .
shown in Figs. 18, 19 and 20 for a transbasm capacrty of 16 m’/s from La Esperanza to - |
Poza Honda (Qp = 16 m'/s), in Figs. 21, 22 and 23 for Qg, = 14 m'fs, and in Frgs 24,25
and 26 for Qﬁ,, = 12 m’/s, and are summanzed in the followmg table 5 R |




.sl._,._,.m;ry of Integrated _Reservoix" Operat_io_n Study_

La Espermtza—Poza Honda Transbasin

- Description DR o Capacity (m’/s) -
B R o 16 14 12
La Esperanza Reservoir . - e : oy
‘Max.water level (EL.m) S T 660 - 66.0 66.0
Min. water level (EL.m) - L 39.8 40.4 400
'Mean water level (50%) (EL. m) - 599 602 - 603
- Average water level - - - G 5870591 - 593
Average spillout (MCM/year) . - 118 115 . 118
Average evaporation (MCM/year) 21 21 c21
*‘Max transbasin from Daule-Peripa (MCM/ym) - 500 500 s00
Average transbasin from Daule-Peripa (MCM/year) - 336 - 331 - 328
Max. transbasin to Poza Honda (MCM/year) = -~ 380 369 348
Average transbasin to Poza Honda (MCM/year) 213 212 205
Guarantee of water supply to Camzal-Chone
- river basin (%) 100(100) 100 (100) 100 (100)
.. Guarantee oftransbasmto Poza Honda (%) . .95 96 - 96
PozaHondaReservoar R S A SO R [T S
- MaxwaterlevelELm) . . . 1065 1065 = 1065 . -
© Minwater level ELm). -~ -~ 883 883 - 883
- Mean water level (50%) (EL m) AR 1032 1022 - 1015
Average water level . S e 110220 1018 010130
- Average sptllout (MCM/year) o 53 51 - 47
~ - Average evaporation (MCMfyear) ' L6 6 6
. »».-Max.transbasin fromLaEsperanza (MCMlyeax) 380 - 369 348 -
w Average transbasin from La Esperanza (MCM/year) 213 212 205
- Max transbasin to Mancha Grande (MCM/year) 69 59 55
. Average transbasin to Mancha Graide (MCWyear) 33 32 31
- Guarantee of water supplyto Portowejo _ _ . L :
" river basin (%) : .. 97(83) 98(83) 98 (86)
* Guarantee of water supplytoChtco : ' ' o
nver basm (%) o Senoome e 96(80) 94 (72) 93 (69)

(Note) Guarantee of water supply is on monthly basis. Figures in parenthesis are
guarantee on annual basis which should be larger than 80% (water shortage
- is allowed once in'5 years). Mean water level is took as corresponding to

' the 50% in the duratton mrve

-The transbasm capacmes of QEP-12 m /s and QE "14 m’/s are not recommendable

E becanse the gua.rantee of water supply to the ChlGO river basin mcludmg water supply to the
S | Celbal treatment plant is lower than 80% on an annual basis,” : :

The transbasm capac:ty from La Esperanza to Poza Honda has been dectded to be

o _'16 m3/s based on the result of the mtegrated reservmr operatton study and also taking
S account of the follovwng factors : _
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