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PREFACE

- In response toa nequest from the Government of the Republic of Ecuador, the Government of
| _Japan decided to conduct a detailed design study on the Water Transbasin Schemes for
Chone- Portovnejo River Basins: and entrusted the study to the Japan Intematlonal

' Cooperatlon Agency (ICA).

JICA sent to Ecuador a study team headed by Mr. Osamu Takahasm Nlppon Koei Co. Ltd
three times between October 1993 and February 1995

The team he}d dxscussnons with the officials concerned of the Govermment of Ecuador and
cenducte_d field surveys at the study area. After the team returned to Japan, further studies
were mede and the present report was preparcd.

1 hope that this report w1ll contribute to the promotion of the pro;ect and to the enhancement
of friendly relations between our two countries. '

1 Wish to express my sincere appreciation to the officials concerned of the Government of the
' Republic of Ecuador for their close cooperation extended to the team.

March 1995

Kimio Fujita

President
Japan International
Cooperation Agency






‘March 1995

- Mr. Kmuo Fupta

‘_'Pres1dent ) '
Japan Internanonal Coopcrauon Agency
Tokyo Japan: .

We are pleased to submit herewith the final report for the Detailed Design Study on the
Water Transbasin Schemes for Chone-Portoviejo River Basins in Ecuador.

The Study was compl_e'téd through the discussions' with the officials of the Ecuadorian
~ Government, field investigations and studies during three visits from October 1993 to
' February 1995 a‘nd the home work thereafter. o

'The Fmai Repoxt consxsts of the following reports and documents:
| 1. Main Report Summary
| 2, .M_am Report o
i 3 Mam RGP"“'A“nex 1 -+ Design Criteria
B . * Hydrological Study
» Water Transbasin Plan
4. Mam Report, Annex 2  * Geology and Construction Material;e.
5 _Mair_l Report, Annex 3 « Environmental Study
6. Design Caiculaﬁon Report
5 7. Quahtity_Calc;liéﬁon Repon__
S 8 coﬁsuucti"on Plan and_séhcdﬁlg'
9. Cﬁsi Estlmate
10 [mplc:mntanoangram '

1L Desxgn Drawings



12, Prequahﬁcanon and Tender Documen(s for Contract Package I: leworks for -
Daule-Penpa ~ La Esperanza Transbasin

- 13, Prequahﬁcatlon and Tender Documents for Contract Packagé 2: Civilworks for
La Esperanza Poza Honda and Poza Honda Ma.ncha Grande Transbasms '

14, Tender Documents for Contract Package 3: Electrical and Mechanical Works -

- Taking thls opportunity, we would like to express our sincere gramude to your Agency, the
Ministry of Foreign Affairs and the Ministry of Construction, and also to convey our
appreciation to the officials of the Manabi Rehabilitation Center (CRM) and the Embassy of
Japan in Ecuador for their kind coéperatidn and assistance throughout our field study. |

Very truly yours,

mu)\ oy

u Takahashi
Team Leader _
The Detailed Design Study on
the Water Transbasm Schemes
for Chone-Portoviejo River Basins
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“THE DETAILED DESIGN STUDY ON
THE WATER TRANSBASIN SCHEMES
FOR CHONE-PORTOVIEJO RIVER BASINS

Period of Study : October 1993 - March 1995 '
Counterpart Agency : Manabi Rehabilitation Center (CRM)

" EXECUTIVE SUMMARY

1. BACKGROUND

The Province of Manabi has long been suffering a habitual water shortage problem. The
Chone and Portoviejo river basins are located in the central part of the Manabi Province and
havé 4 great potentlal for socio-economic development if only a sufficient quality and
quantity of ‘water supply is assured. The Centro de Rehabilitacién de Manabi (CRM), to
solve this sevére water shortage problem has been makmg greatest efforts which, however,

S cannot meet ever growing water demands.

2. 'OBJECTIVES

| Th.f_:. objective of the Study is to elaborate a detailed design of the Project. The Project is

proposed to satisfy watei' demands in the Project area for municipal water supply, irrigation

and shnmp farming, projected for 2020, by means of water transbasm from the Daule- Penpa
reservoir to the Pro_]ect area, ' o ‘

3. THE PROJECT AREA -

" The Project area is the Chone-Portoviejo river basins with an area of 4,870 km?, which is

_dommated by a complicated tropical climate affected by the Humboldt cold current and El
Niiio phenomenon Mean annual rainfall varies from 400 mm in the coastal southwestem
“part to 1, 800 mm in the. mountainous eastern part, with about 90 % of the annual rainfall

~concentrated in the rainy-season from December to May. The population of the Project
_beneﬁcmry area mcludmg Mama and leljapa cities was 685,600 in 1990, and is forecasted to
increase to 1 240 300 in 2020 -

4 ___THE'_'_PROJECT -
. The lir‘c’aje'c.t =c.:omf)'ri'scz's th'e.gf'(_)llowi_hg thrée ti'éhsba:sin:s-chemés.

A Daule-Perlpa ~La Espcranza Transbasm Scheme by grawty w1th a capacity of
18 m3/s ' : : -

CEsei



2) l..a Esperanza—Poza Honda Transbasm Scheme by pumpmg wuth a capac:ty of

16 m3/s

(3) Poza Honda Mancha Grande Transbasrn Scheme by gravrty wrth a capacrty of

4 m3/s

| 5 PROJECT COST

Ji

The PrOJect is proposed to be 1mplemented by the followrng three contract packawes

o P_ackage -1 . 'CivilWorks for.Daule—Peripa ~La Es'peranza .Transbasin,Schem’e_

Package2 : leworks for La Esperanza Poza Honda and Poza Honda Mancha -

_Grande Transbasm Schemes

‘_ Packaée 3 -El_ect_rical a_nd Mechan_icai Worke iiiClinirrg"Powe_r Transmies'ion Lme o

The construeuon work w:ll take 54 monlhs (4 5 years) slartmg in June 199? and the Pro;ect '
- will be put mto service from December 2001 : '

Project COosts are estimated under the following conditions.

~ Price level

-Exchange rate :

Augusl 1994

Uss 10= S/zzso Japanese¥100

‘The summary of the cost estimates is given below.

(US$ million)
Foreign Currency  Local Currency Total .
Package 1 - 29,04 1420 - 4324
Package 2 5230 2147 o 9T
Package 3 2505 Co264 L 2169
Sub-total 10639 4431 15070 -
Administration - S02s 025
~ Land Acquisition - 301 R 1) R
Engineering Service 10.01 152 LARS3
Physical Contingency 9.38 - 450 - 1388
Price Contingency 17.76 167 - ..25.44
Total Cost 143.54 ©61.27 204, 81:

. ES-2



| .'(»_? : PRo'JECT EVALUATION-"

6. l Econormc and Financial Evaluauon

The cconomlc mternal rates of return (EIRR) of the pl'OjeCt are calculated as follows

Unit Raw Water Value for L .ElRR

Water Supply (US$/m?3) (%)
03 T
04 SRR 134

05 : _ 148 -

The financial benefit of water sooply for irtigation and shrimp farming is assumed to be a
half of the total benefit, leaving another half of the total benefit for farmers. The financial
mtemal ratcs of retum (FIRR) of the pro]ect are calculated as follows

" Uit 'R'aw Water Pricefor -~~~ -~ ' FIRR

. Water Supply (US$/m3) . ' (%)
L - - .86
020 - _ 10.0

025 : T 1.2

"62 'Socio~econon'1.io'lmpacts -

Socm -eCconomic 1mpacts of the Project w111 include improvement of sanitary condmons,
dcvelopment in commercial and industrial activities, impact on local socio-economy during
construction of the Project and impact on rural area development.

6.3 Environmental Impact Assessment

Environmental Impact Assessment (EIA) 1s conducted for the Project for the following four -

- issues:

. - Impacts on water quality of La Esperanza and Poza Honda reservoirs |
- Impacts on nver flow regime - |
C- lmpacts on water quality in rivers and estuaries

- Impacts on eco-system and ﬁshcry

o Although sevcral env:ronmental impacts having certain effects on the env1ronment are
' pomtcd out tlu'ough EIA thesc are not considered substantial because most of them could be

CES-3



mmgatcd by proper countcmlcasurcs Themcfore the PrOJect is ]udged acocptable from the
cnv1ronmenta] v:cwpo:nt :

1. RECOMMENDATIONS _' :.- o

1)' - To start ﬁnanclal a.rrangerncnt for pro;ect 1mplementauon w1th specml emphasns '
on obtammg a soft loan et _ . :

| 2 To cxecute the proposcd countermeasums to rmt1gate the envu'onmenta] 1mpacts
. ‘and, at the same time, to 1mplement the proposed Envxronmcntal Managcmcnt_
and Momtonng Plan - : :

. 3) _E'To complete the followmg assocnaxed pl'OJCCtS to ensurc the Prolect beneﬁt

- LaEsperanzadamconstrucuon e
- El Ceibal water txeatment plant thh pemnent watcr transrmss:on hn&s

= . Cuatro Esqumas water trcatmcnt plant wnth pcmnent water transmnssnon o
lines o y _

- Camzal Chonc 1rngauon pro;cct
- Rchablhtatwn of the Poza’ Honda lmgauon system
- Rc~constmct|on of the Simbocal udal gate

-4 To reinfo;cc the organization of CRM as the Execl_lting 'Agénéy of | the Pfﬁje(;t o

CES-4 -
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T_HE' WATER TRANSBAS]N SCHEMES
FOR CHONE-PORTOVIEJO RIVER BAS!NS



- 2 The Project .Are e

ot the total p0pulauon)fand the'population of 40,000 i the Chone river bm,,.i-_::xr &
g _.j-._f(12%ofthetotalpopulanon)mtheyenr2020 '

2 Water supply for lmgatwn ina net area of 12 150 ha m the Portowejo nver lmm > '_ :
:anleOOhamtthhomnverbasm : RS Coen o

”The_Manabl'Provmce has'an_ 0faboutl9.000km whlle thePl‘o.lﬂ—‘tarea, the

- "?'-”"Chone-Ponov:ejo river basins has' an areaof 4,871 km’: Topogmphlcally, the Pro;ect aréa i

23 8°C in August and the hlghest of 26 0°C in March in Ponowejo C:ty

- forms. higher elevations fowards the east. from the flat coastal ‘area in ‘the west. - Major .
o geo[oglcal layers in the Project area are: Borbén Onzoie and Tosagua formanons in Tcmary R
* Thie Onzole formation consxstmg of soft sandstone and :""”"'dstone is profoundly related to :
‘_engmeenng works of the Prc)]ect Lo

_ Thc Projcct area 1s dommatcd by a comphcated trop:cal ‘climate affected. by e
g Humboldt cold’ cun'ent and El Nlﬁo phcnomcnon Mean annual ramfall in the Projeet area T e

vanes from 400 mm in the south-wcstem part to l 800 mm m the castem pan, wnth about : B : o

90% of the annual rainfall concentrated in'the. rainy season from December to May. “The. Bl

- seasonal fluctuation of mean momhly temperature, on the othcr hand, is small,':_the'lowest of “ SRR

The Pro_lect ared is basncally formed by two river systcms, the Chone’nve:r system wnh'--_‘: i:_.f:'_;:_':: e
a catchment area of 2, 267 krn2 and’ the Portovne]o river systcm wnth a mtchment area of - - SR
2,060 km2 The Carrizal river is a major tnbutaxy of the Chom river w1th a calchment azea‘- 3 S
“of 1,166 km’, and the Chico tiver s a ma;or mbutary of the' Portovxejo river thh_a;'_"{. S
: catchmentareaofSBSkm2 SRR : :

Populatmn of Ecuador was 9 7 nulhon m 1990 Populatlon of the Manabi Provmce“ 5
was 1,032,000 in 1990, while the populanon of the Project area was'480,300 in the same
year The populanon of the Prmect beneﬁcmry arca mcludmg Manta and llpsjapa B



Provtnoe was sz 599 bnnon in’ 1990 thh GRP per caplta of s; 580,000, equlvalent o
"?':;-'fuss 710 T T SR LA s

_'iR 1onr¢és'__’tie'jve_16pmem.in.ﬁn'a. afotind the Pt_'oje__ct ';Area.", x

_lnthe_ Pro;ect area, s nutnbc'r' of water resources development pro;eets have been :
0 planned, stndted and. tmplemented The followmg pro_lects and studies are, among others,
o fi:_fcloselyrelatedtotherpct,asreferredtoﬁgmeS1 B A L

.- Poza Honda Mulnpmpose Pro;eet in the POI'IIOVICJO fiver basm

SC .}:-(2.-)::1'__: "Daulc'PmPa Dam Project on the Daule nver, located unmedlate east of the Proyect '

yam Project on the Carrizal river, a major tributary of the Chone
4) Water Transbasm Pro_;ect from the Daule-Penpa to the Poza Honda and the La
-Chone Mulnpuxpose PmJect m the Chone nver basm

Poza Honda project was unplemented by CRM m the followmg stagee

-.:Construcnon of the_Poza Honda dam m 1971 o

i ;-:'Constmeuon of'Guammo water treatment plant w:th a capac:ty of 43 000 mgfday
v “with watcr transnussxon system to Portov:ejo and Manta in 1976

S .Conon'ucnon:‘of Santa An'a iniéke.Weir;and__an irrigaﬁOn_system for 3;'300 hain 1984

onstruction of Caza Lagartos treatment plant wnth a capac:ty of 20 000 malday with
‘a pemnentwater transmtss:on system to Manta in 1987 Se

treatme plant at Poxtovxejo w:th a capaclty of 90 000 m lday with
the water transmtssxon ptpclme system to Portovxejo, to be completed in late 1995

;"'BIICCI al treatment plant at Rocafuerte wnth a capactty of 90 000 m Iday wnth the-' _
! /stem { to[ Manta and Rocafuettc to be eompleted inlate -




| '_La Espcranza are (1) flood, control and (n) lmganon water supply Ti: h ] - :
- Oncela Espcranza is constructed the mundanon problem in the rainy season and'the'watcr'[ S
 shortage problem in the dry season will mostly be. solvcd m the Chone river, basm The.

'I'hc PHIMA Study cvaluued a wm snpply capacxty of ti\e Pon'l{gnda dam a Smtaf':"_-i S
L --Anamtake weir, sltc wnh a catchment area of481 km mcludmg the Poza Hondamhmtii _

o 175 km®, to be 107 MCM/yw On the other hand, water demand in 1990 was estimated .
" 'by PHIMA to b 25 MCM/year for water supply and 75 MCMlyear for. irtigation; totaling
100 MCWycar Although it mfwchmcally possxbie for the Poza Honda dam to meet the e
102 ‘actual a supply to assure. domestic water -
; _,__supply evcn dunng consecuuve dry years The Poza Hon f" damcann -2 afford to feed the : - -

new treatment plants with addmonal 66 MCWyear of WAter de

3 f‘;lmgatlon water supply Thls is one of the major reasons for urgent necessity of watcr to be |
~diverted from the Daule-Peripa.to the Postoviejo river basin. Thc__Poza Honda reservoir will
' ,:‘functlon asa water receiving pond to be dlvelted from the La Esperanza reservoir to supply PR

| . '»tthortovncjonvcrbasm undenhePro]ect‘

The Daule-Penpa dam was constmctcd by CEDEGE m 1987 wuh the mam obpctwes?-_ ;

E _':_,,'of @) ﬂood control (i), domesuc Watcr supply, (m) u'ngatton ater supply and (w)j' .-i:
. hydroelectnc power gcnerauon Ttis noted that a reservoir capacuy o 500 MCM is allocated B
~ for use in the Manabi province. Accordmg to the mtct-mstltuuonal agmement mgned_m_ late e
1986 between CEDEGE and CRM CRM is enti ' jith

‘maxlmum dwers:on of 18 m Is

Thc constructlon of thc La Esperanza dam was commcnoed

in 1992 by CRM in the'{._'- e

o upperteachoftheCamzal nvcrandlsscheduledtobecompeted_ml% 'I‘hcobjecuvcsofff‘-i.'

the Carrizal-Chone area. . - fhge

. Portoviejo river basin will, howcver, still remam wnthout watcr untll thc Pl_vojcct is teahzed ‘_ 5 ; . _
La Espcranza wnll funcuon as an mtcnmdlate pond to dwert watcrr fro Daule-Pcnpa to RO o

Poza Honda

| The we,. n'ansbaSln 'projé.ci wasfonnulatedm19s7 in the following ;31;;;-_1;;{ CRM s

(1) Water of the Daulc-Penpa mscrvou_ wlll be dwerted to=La Espcranza' w1thj
transbasm capacuy of 12 m Is " ; .

_'Water rclcased by Daule-Pcrlpa wxll be pumped




B '_)'_'7"4 Water Demands

ST '*-foonsuuctﬂnmnnel entrance vnth a capacity of 18 m’fs and CEDEGE constructed it in 1990
i "‘??facoordmgly CRM also revised the tunnel design from Daule-Peripa to La Esperanza to have
7 4 capacity of 18 m’/s in 1989. The water transbasin scheme from Daule-Peripa to La
:'f-‘--_]Espéranzalsoncofﬁle unportantcomponcnts ofthc Pm;ect ' :

; CRM con uctcd a fcasnblhty study on thc CamzaLChone nngatlon pro;ect to whnch '

. water is supplied by the La E.speranza dam. Since the La Esperanza dam is scheduled to bo
S ;_j.',complcted in 1996, CRM has a strong desire to proceed with the project. In late 1994,CAF,
o _' __*f:"COrporacxén_AAndma de Fomento, acoepted to ﬁnance US$ 4,0 miltion for thc dctalled chtgn

. ‘: Three mglonal water supply systems currently scrve the expandcd Pro;cct ama mcludmg _

: ) j:_Manta and anljapa area ’I'hey are Poza Honda System, La Estancnlla System and Chone o
. System,a all of which are operated and maintained by CRM, except Caza Lagartos treatment '
s ;;_-;_plant wh:ch is rnanaged by the_ Manta Mumcnpal Water Supply Company BRI

Water demands _m the semcc atea are pto]ected as follows

: Average Watcr Dcmand (m"lday)
=020 2010 2000

{ i 39 950 - +.155,470: i_ 252-,—73_0 395,800 -
8780 17260 - 27,510 39,570
_ 12 500 30,760 52,180 : 76,940

i 111230 203 480 332 420 512,290 -
SRRy TR YU Rt B
207 285 355 428

Commandmg area’ lmgated area in 1988
Aha) o (ha) -
8750 4850._ e
oo 2,930 1520




N 13 530 ha. ai area of’? 750 ha iv s insufficiently irrigated in 1988 due to shorta

Thc followmg clght :mgauon schcmw wrth a total net area of 29,250 ha m fonnulated :

_ :_ _:_-7.{?:mﬂxeProJectareaandtlwlrnganonwatermquuemtswemcalculatodf - aoncemiyw'_”i\;f R

. ' _.'Carnza] Chone 3._Ca'._“281' al and Chone" _: 18 00K
o Amarifles o Camzal L
:'Guarango - ;__Portovnejo :
o5 RfoChico” o C
' ffPech:che-Pasa]c R

L Mejfa
ol .Ce:bal Gua)’aba S -Portowejo
g Tota! RS

* runoff of thc river, WhllC it rises more than 2,40--'15Pt equal to or even hlgher than that of BT

o seawater m {hc dry scason Thc opnmum range of sahmty for good growth of shnmp 1s | 5 _

| Chone estuary and 3 MCM in the Portovnejo estuary as explauied below

Gross Arca Net Am Aroa
: reccmng
(ha) _ '_-(ha) fresh watcr
e S (ha)

- Choneriver. =~ - .. oo FRE Ty
' Zone A (Sea s1de) 990 _' : 594“‘ e
ZoneB(RwerS:de) -4,‘427;_ 2656_:_, 025 035,700

Portov:cjo river 130 TR 63 44,300
Total R 5547. 1 3 328 i:i'- 63
(Note):  Net area is assumed to be 60% of the gmss arca. Also, the arca actually.-‘f
' reeenvmg fn:sh watcr fmm the Pmpet is mumed tobe 80% of the net arca.




2 .;-'s lntcgrntcd Reservoir Operation md Water Balance Study

SRR An mtegrated reservonr operatlon and water balance study is' conducted under the |
o f-_-_'.'-_'followmgcondltlons | IR R T T |
‘!'_";(1) The mterbasm ﬂows, the natural ﬂows from the catchment area downstream of a

R dam, can be used to meet water demands especnally dunng the ramy season Use.
S ::___:_ “of up to 60% of the mterbasm ﬂow is assumed to be allowed o

A dam sh d release a constant { flow as'a river maintenance flow. “The river
S mamtenanoe ﬂows are 8 MCMIyear fmm Poza Honda and 16 MClWyear from La ,

T equlvalent to 20% of the unganon water requmement rs apphed to.
i dllute nnganon retum ﬂows o SHN , _ .

- ’I‘he_study.'conﬁrmed that all the water demands can be met wrth a guarantee level of

a shortage 1s allowed in only one year out of ﬁve years) under the |

(1) F““ capaclty Pumplng up from La Esperanza is only possrble for reservorr water |
. levels l'ugher than EL 47 m. - : oo _ :

(2) Water dwersnon from Poza Honda to Mancha Grande :s only possrble for
B _reservonr water levels lugher than EL 94 m.

ey Target water levels are ¢ EL. 63 5 m for La Esperanza and EL. 102 5 m for Poza
" 'Honda, This means that water transbasm from Daule-Peripa to La Esperanza is
S “suspended when La Esperanza water levels are higher than EL. 63.5 m and that
SR water tra.nsbasm from La Esperanza to Poza Honda is suspended when Poza .
. .~ Hondalevels gherthan EL. 102 sm. -

o (4)Water tmnsbasm dpwh%-.‘até‘asfollowsﬁ :

;Z.Daule-Pmpa LaEsperanza | ;:_,13.'-m31.s_} S
_5'1:'-_I.a Esperanza ~PozaHonda '"1'6 m3ls_ i
“Poza I-londa Mancha Grande 4m /si S

ult o ﬂ»wwwmwmdesnm Fgwes2



S '6 Studles and Invesﬁgltions tor thc Pro]eﬂ'.

. Studies and investigations conducted in thc fcas:blmy study stage; re reviewed, updmed} o

| '_ and supplemented i this detaled study stagc

A In t.he hydrologlcal studles, the river ﬁow sxmnlanon study 15 te\nsed and updated the e
2 ;'ﬁ_ :: rescrvonr sedm\cntation study is snpplcmented an BN g

' also revlcwcd and dctaxlcd

7. T'Des'igr\ of Proiect _Ffaciii:tiea' e

sl

'structure, sntcs and addmonal'_f ff; b g
Of thc power-.;_ St

The Project comprises the following three water transbasin schemes as shown in Figure

o DaulePenpad..aEspcranzaTmnsbas,ns.;hem o

Dwers:ontunncl R e e
; 'Capaclty 18 m’ls, Fmeﬂow
- Section

Grad:ent

_ Accessroads Ty I T
Conguillo aoccssroad o 226km
Membrillo access road - - “7.04km



Sevenno pumpmg stanon
--;;a,ﬁhmmmgwwmw
- ,'D&slgnhend
. 'Nos.of pump unit . < -
e ,Dlschargeofonemnt -
Type

'*Pﬁﬁﬁkq;,-'

Nos of lanes
Dlameter

L Head tank

_Openchannel
3 Gradxent | e

e “Syphons -

o ;"S}"'p'h'o__n' No. " Length

LV SR O

A 326m

(2) La Esperanza Poza Honda Trmnsbasm Scheme

16mfs.
C700m -
60.0m -
© 6 units (one for reserve)
- 192 m3lrmn (3.2 m"‘ls) o _
. Vertical shaft, smgle suction volute type -

-_-"1-'—;3'.1; o @sw“ |
170 m{No.2 penstock)

2 lanes

1000 2400mm L

 legm-gsm
567m

16 m'/s
s55km
173,000 -

Trapezoldal concrete hned

Max head _
87m.
»;.36-_6 m.
416m
55m. -
L 175m

,_’:,,,16 ls Free ﬂow
1l4km -
;-35m1nd1ameter L
f_Sténdard horseshoe sectmn
- '="1/1 500




. Capacity 2‘:'1'25MVA._
Voltagemuo e 138/138kv

_Daule-Pcnpa chcnno Transmlsslonhne :
138 kV,

Lo 'f-fCaﬁaDulocuﬂetmsmad 27km
©LosCuyuyes access oad - 14.8 km
' ‘LaSecaacmssroad g '38km

e Poza HondaMancha Grande Transbasm Schemc

' Dwetsxontunnel D
- Capacity 4m/ R
. Length S 4lkm
R ~ Section N -ff‘if.:'-':25mmd1ameter

"':jAStandardhorscshoc_sccu
'1/3 900

Gradnent |

_ Accessroad RN ISP
PozaHondalnlet L R P R ot
accessroad "'-0-7. k“‘ R

Rocks thfough the proposed tunnel formanon are mudstone wuh an unconfinedr: cl
- compressive strength ranging from 60 kg/om’ to 100 kg/em’, wlnch is classnfied mto soft;,i o
' ._rocks Permeab:hty is generally low, in the order of 10'5 cmisec -

| Judging from thc geologlcal condxtxons, New Austnan Tunncllmg Method (NATM) is F
considered most suitable for tunnel construction, Load header is. apphcd for tunnc!e_ 2

excavation, Immediately a!’tcr excavation, shotcrcte w1ll bc pmv:dcd on the excavated l‘DCk::f

~ surface. Several rock bolts are to be driven depending on actual rock conditions. The tunnel -
" construction will be completed by concrete lining for the whole stretches of the tunnel Steel -
support is to be used for tunnelling in the. colluvxal and weathcred roc! ,'_'z,'one near tunnel .;

_'portals Dram holes are also prowdad to reheve water ptessmc_amund the tunncl B



- :8"."5- ConstructonSChedllle and _C_oSt "Estimate

. o The Pro;oct 1s proposed to be 1mplcmcntcd by thc followmg three contract packages

| Pkaez

b . '_Pack:age 3

> .:’ Cwﬁworks for Daule—Penpa~La Espcranza Transbasm Schcmc "

: leworks for La Espcranza—-Poza Honda and Poza Honda~Mancha
" -_-Grande Transbasm Schemes - . L : ' -

;.E]cct_r'ic_a'l:and Mechani_c_al' Wo't_'ks including Power Transnlission Line

. i_'I‘hc followm'\!r basm schedule for Pro;cct lmplemcntatton is cstabl:shed as shown m o

s Flgurc S-3.

OI'ISU'UCUOI!

i '('2) f:;-:'--Sclcct)on ofa consultant o

"""tFmanc:a}farrangement for- o

y 'lO months from Apnl 1995 to January
= 7'1996 . . L

3 months from February 1996 to Apnl '
_1996 L

| "Ir"j:_:-'(:-3)}""¢Tendcrmg and contracts o

... including prequalification -

S ,f for Packages 1 and 2
: Packagc ‘l

PackageB | RERE

' Package 2;{ D

- .13 months from May 1996 to May 1997 |

13 months from May 1996 to May 1997~
11 months from July 1997 to May 1998

e :‘-54 months from June 1997 to Novcmber."
2000

g '.54 months from June 1997 to Novcmber
C2001 S ‘ R

o months from June 1998 o Novcmber,
2000 s ,



(USS nulhon)
o Packagel B B _:,;._29‘-04:, o 1420 . 43 241_-""
Packace 3
. ‘___"Adnumstrauon :
- Land Aoqulsmon
- . Engineering Service .
. Physical Contmgency
.0 Price Contmgency
' _Total Cost '

The annual dlsbursement 1s esnma d accordmg to the constructlon schcdule and
summanzed as foIIows ) ' R S

LU e e s T _ (US$ mllhon)
oo Year oo F(')reighCur'rcnc'_:y Local Currcncy _Total -
Co1996 LT e T 014 014 B LI
1997 s e 243 e ._-14 48" . 419
1998 Y o T 0355500 18,300 50.89
1999 oo 30270 0 e 143 744,40_- Cileai
20000 39 66 -~ L 124700 5213
~Total - R 143 54 o 8127 204810 T

The opcratlon and mamtenance cost of the PrOJect is estrmatcd also al the"pnce level of o S
August 1994 as follows S - : : T T

R : (US$ rmllnon!year)

: e)gg;?gjg:é v Energy Cost Total O&M. Cost

C 2002 —08 I 23
2000 . . . .08 193 ;r:‘ : ,' 25 i
2008 o - 082 ot 228 T e 340 e :
20200 . o0 0820 0 oo o269 o i3S

Year

9. Environmenial Impaét (_')'t's-th'e____P-rfojéc't.'

Environment Impact Assessment (EIA) is conducted for the iject for the followmg
four issues based on the Pro_}ect features and thc results of the Imt:al Envnronmentai
Exannnatmn (IEE) L - B T e

(1) impacts on waterqualltyofl_a Esperanza andPozaHondareservom; pRy

@ 'lmpacts_ OnﬂVerﬂowregnme




(3) Imm on water quahty in rivers: and estuanes
(4) Impacts on eco-system and ﬁshexy

— Although several envu'onmental xmpacts havmg certain effects on the envn‘onment are

i pomted out through EIA; thcse are not considered substantial for the Project because most of

- them could be mitigated: by proper countermeasures.  Therefore, the Pro;ect is 3udged_
L acceptable from the enwronmental v:ewpomt E : :

Eve_n’i.rf the rwults of ElA oonclude that the PtO_]CCt is acceptable from the envn'onmental' o

5 :'jvnewpo:nt, it is not poss1ble to eliminate all uncertainties related to environmental impacts
- = caused by the Pro_;ect Unexpected envu'onmental problems nnght arise after 1mplementat10n o
of the Project_ It 1s 1mportant to momtor the effectlveness and efficiency of the proposed :

. mitigation measures, “and, therefore, CRM has, decided to conduct an Environmental

o ' Management and Momtormg Plan (EMMP) as an -associated- project to the Transbasm
o __'::.‘Project In late 1994 CAFagxwd to ﬁnanee for the unplementatnon of EMMP.

*710.-:mstitutional'rrim'ework:an“d- o*r_gan_ization_ o

’3 e The executmg agency ofthe PI'O_]CCt 1s the Manabl Rehab111tat10n Center (CRM), who is -
IR 3"responsxble for development of water resources mcludang potable water supply and irrigation
: ;::'m the provmce of Manabl as- well as urban and. regnonal development of the Manabl' _
o _.Provmce Major pmjects handled and managed by CRM are the Poza Honda Multipurpose - _
e Pro;ect small n'rig'ation schemes such as the La Estancﬂla irrigation system, the Chico river
f_ 1mgauon system, ete., the Chone and La Estancilla water supply systems, and the Carrizal-

L 3__Chone Multtpurpose Pm]ect meludmg the La ESPC"‘*“”’ dam.

S “;:The mam pro_leet ofﬁce w:ll be located at the Severmo pumpxng statlon s;te and branch

¥ . _ofﬁees are focated at the Congutllo tunnel inlet site and at the Poza Honda tunnel inlet site.

S __An mtemauonal consultant as well as an Ecuadonan consultant wxll be employed by CRM to
e ass:st CRM in constructlon supervnslon of the PrOJect

- Upon eompletxon'of the Project construct:on, CRM wﬂl hand over the transmission line
: ’,f:::-:‘between Daule-Penpa'and Severino to INECEL for operation and maintenance. . Also, the

' S Kacoess roads wﬂl be handed over to the anstry of Publ:c Works (MOP) for malntenance _
CRM.will _be‘” 'ponsnble for ‘operation and mamtenanee of the remaining Project facilities.
The Sevenno project ofﬁoe will beeome a Sever_mo operatlon and mamtenance center (O&M_




| branch ofﬁce and the Poza Honda O&.M branch ofﬁee, respechvely, undcr thc dlrectnon of : e
ﬂwSevcnnoO&.MCentcr RS

U 1 '_1-'.'-'_Rrbjec't .' Ey'_gl_u_auon- __ EIE

R The econonuc.‘fbeneﬁt for: mummpal. aad mdustnal water.supply ':"cpends' n"_‘thc
aluanon ofa umt raw water valuc as shown below - =

Watcr Supply Bcneﬁt-(US$ rm!honlyear) L

Umt Raw Watcr Value for _
Water Suppiy (US$/m ) S

03
04

,ofumt raw water forwater supply‘ s AR

_ Umt Raw Water Pnoe for e agmcame
Water Suppiy (US$lm3)
i 045
020
0 25

: _; Bes:des the tanglble bencﬁts as analyzcd abo e,
. : cnormous socno-economlc lmpact m the ij.:. . g




i somo-econoxmcunpact during construction of the Project
o lmNCtonlocal oonmmmlacuvmes

gt sl deveopret

R IiﬁptOve’m’éiit of samta:y oénditi@n |

*

L Impactonrural ared _dgvé_ldpmént including écq-tourism development
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 TRANSMISSION LINE

I.EGEND

um wNSTRUCTDNDAM

 EXISTING DAM -

FUTURE - DAM

ROADS
RIVERS .
' Pﬂowncw. awﬂmmr

IRRIGABLE AREA

* BOUNDARY OF THE Pnoae:cr

MTER StPPLY SYSTEM
TREATMENT - PUNT

. POMBLE WATER PIPE LINE
© SHRMP mnuswmcnweg
© PUMPING STATiON :
© HEAD TANK

OPEN CHANNEL
TUNNEL
PIPE LINE .

STORAGE
ACCESS ROAD

="  MANTA N

A gugv_f'A(i_:Ull'. -

“t-a_*,..‘Cuﬁo Puice
. bu...-r‘\\

DAULE - PERIPA

. ] .o ISHm _
5 deme=errk .
ESCALA I 400,000

\ (1) TRaNSBASIN OALE PERIPA-LA ESPERANZA
@ TRANSBASIN LA ESPERANZA - FOZA HONDA
(3) TRANSBASIN POZA HONDA - MANCHA GRANDE

'GOVERNMENT OF THE FIEPUBLFC OF ECUADOR
-CENTRQ DE REHABILITAGION DE MANABI (CRM)

e -ms DETAILED DESIGN STUDY ON THE WATER mmsusm

SCHEMES FOR CHONE-PORTOVIEJO RIVER BASINS

T!TLE . Figure S-1-

pﬂop'osso__mA_NsaAsw SCHEME

. JAPAN INTERNATIONAL COOPERATION AGENCY







“interbusin Flow
©HYMEM.

Own Basin Flow
© 391MCM.

_Shrm Fol’m .t99)
2 ) River Mumenom:t (16}
© Woter - Suply . (45)
* Lirigation - (2T2)
‘Dilution . - {34}

lm:rbcsin Flovt
67 MCM

®3).
31)
SRk

) _Wulii"..s_uhply“:
.- imrigotion ¢
S .'Dilmlon"' '

Inferbusln Flow :
199 MCM

R

-/ water Supply (89}

lrrigotion 1268)
~Shrimp - Farm - (3)
' River: Mahrenonce
: Dvlluﬂon L 154)

.lBl

Esperonzo &
291 MCM

Doule -
Peripa

4,000 MCHM

C=18 m¥s
336 MCM

21 MCM /
118 MCM

/ Evoporotion

criem¥s - Spittout,

213 MCM

Own Basin Flow
- 102 MCM

6 MEM
S3MC M

Eveporgtion
. Spillout -

Ru'e_tvo!r
. Effective
_ copacity ..

‘-_-Own _bosin  flow cmd :
! lnurba;ln flow

'5--Transbn§m :

Movement of. woter

g Wsﬂer K ‘defr.nbna-; or toss

:reurvoll" s

: ® Pt_:rnp[nq. station’

Fiqures in parenthesis |
Water. demond ln MCM/yeur

€ : Transhasin capacity

GOVEHNMENT OF THE HEPUBUC OF ECUADOR
" CENTRO DE REHABILITACION DE MANAB! {CRM)

SCHEHES 'FOR CHONE-PORTOVIEJO RIVER BASING

|.THE DETAILED DESIGN STUDY ON THE WATER TRANSBASIN

T‘T"E" 8 F:gure S-2

SCHEMATIC WATER BALANCE

* JAPAN INTERNATIONAL COOPERATION AGENCY
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