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I. INTRODUCTION

In response to the request of the.Governmént of the Repﬁblic of Costa
Rica (hereinafter referred to as "Costa Rica"), the Government of
Japan decided to conduct the Feasibility Study on Los Llanos
Hydroelectric Power.Developmént Project {hereinafter referred to as
"the Study”} in accordance with the Agreement on Technical Cooperation
between the Government of Japan and the Government of Costa Rica

signed on May 24, 1985 (hereiﬁafter referred to as "the Agreement”).

Accordingly, the Japan International Cooperation Agency (hereinafter
referred to as "JICA"), the official agency responsible fTor the
implementation of the technical cooperation programs of the Government
of Japan, will undertake the Study in close cooperaﬁion with the

avthorities concerned of the Gavernment of Costa‘Rica.

The (}overilmeht of Costa Rica has appointed the Instituto
Gostarricense de Electricidad (hereinafter referred to as "ICLE"), as
the implementation agency of the Study.

The present document sets forth the scope of work with regard to the
Study.

iI.' OBJECTIVE OF THE STUDY

The Study aims at formulating the optimum developmeﬁt plan of the Los
Lianos Hydroelectric Power Project and assessing its technical,
Financial, economic feasibility and environmental impact.

III. SCOPE OF THE STUDY

The Study will be carried out in the following three (3) stages:

1. Preliminary Investigation Stage

2. Detailed Investigation Stage
3. Feasibility Grade Design Stage 

The details of the respective stages are as follows:

v
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Preliminary Investigation Stage

(1}

(6)

Collection and review of all existing data, reports and

other relevant information
Site reconnaissance

a. Site reconnaissance on topography and geology at the
project site

b. Investigation of sedimentation, reservoir water
tightness and land-sliding
Survey of the transmission line route
Survey of access roads and transportation routes

e. Survey on the existing irrigation and water supply
facilities

f. Survey on the houses, roads, lands, etc. to be
compensated

2. Survey on iﬁitial environmental aspects

h. Survey on hydro-metecrological condition of the

Naranjo and Paquita river

Study on the existing development schemes in the Study

area
Power survey

a. Review and analysis of relevant information on
growth of power consumption, peak demand,
characteristics of power consumption pattern, etc.

b. Review and analysis of power expansion program

including those of transmission line and substation
Formulation of alternative development schemes and its

comparative studies to select the optimum development

schete
Initial environmental examination

a. Study on laws, regulations, standards and legal

procedures on environmental aspect necessary for the

A
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implementation of the project

b. Identification of environmental aspects of the
project
c. Identification of prospected serinus impacts on

natural ‘and socio-ecenomic'environmént
d. Formulation of the study program for environmental
~impact study in detailed investigation stage
e. Case study on environmental assessment on previous

electric power development projects
(7) Preparation of the investigation program for succeeding
Detailed Investigation Stage
2. Detailed Investigation Stage

Based on the resuit of the studies in the Preliminary Investigation

Stage, the Detailed Investigatinn will be carried ocut as follows:

{1}  Topographic survey
a. Aerial survey and photogrammetric mapping
b. Installation of survey stakes and bench marks
C. Ground survey of the sites for main structures of the

dam, power plant and switchyard
{2) Geological investigation and material test

Geological reconnaissance
Seismic prospecting
Seismic prospecting of the sites for main
structures of the dam, waterway, power plaﬁt,
switchyard and quarry site

c. Driiling work and permeability test _
Drilling work and permeability tests and
sém;)ling core tests of the sites for main
structures of the dam, waterway, power plant,
switchyard and gquarry site

d. Test adit

Inspection of test adit excavated at the dam site

7
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Test pitting

Test pitting for collection of construction
materials |

Field/Laboratory test

Field/Laboratory tests of construction materials

and water quality

.Historical perspective of seismicity around the

project area

Hydro-meteorological survey

Discharge observation

Observation of discharge and sediménts at observation
stations .
Hydro-meteorological survey of flood, drought and
sediments |

Hydro—meted:ological analysis

Environmental impact assessment
Assessment of environmental impact on natural and
socio-economic environment identified in the initial

examination and formulation of conservation plan

Study on compensation

Study on houses, roads, lands and rights to be
affected by the project
Analysis and evaluation on resettlement and

compensation

Feasibility Grade Stage

(1)

Based on the result of the studies in the Preliminary and Detajiled
Investigation Stages, Feasibility Grade study will be carried out for
the selected site as'follows:

Optimization studies

Review and study of the optimum power generating

i



program on it's timing, staging and phasing of the
power géneréting program and the expansion blan for
transmission line ' _

b. Optimization studies to identify the project size

including comparative studies of dan ‘types

{2) feasibility grade design
a. Feasibility grade design work on dam, waterway, power
plant, switchyard, quarry . site, transmission line
and temporary construction facilities

b. Structural and hydraulic analysis on main civil and

Steel structures

(3) Cost estimation

Cost estimation of the project in local and foreign

currency including yearly'disbursements
(4) Implementation plan

formulation of implementation plan of the Project in

a time-oriented bar chart.

(5} Economic and financial analysis of the project

Iv. STUDY SCHEDULE

The Study will be carried out in accordance with the attached

tentative time schedule as shown in Appendix I.

V. REPORTS

JICA will prepare and submit the following reborts in English to the

Government of Costa Rica in accordance with the tentative time

schedule in Appendix I. _ Yq“

1. Inception Report {20 copies) C;;zzi?
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2. Progress Report {20 copies)
3. Interim Report (20 copies)
4. Draft Final Repdrt {20 copies)
ICE will submit their comments on the Draft Final
‘Report to JICA within 30 days after the receipt.
g, Final Report (30 copies)

VI. ~  DIVISION OF TECHNICAL UNDERTAKINGS

The division of technical undertakings for the Study by ICE and JICA
_is detailed in the Appendix Il as attached hereto.

VII. UNDERTAKING OF THE GOVERNMENT OF COSTA RICA

1. To facilitate smooth conpduct of the Study, the Government of
Costa Rica shall accord privileges, exemptions and other
benefits te the Japanese study team in accordance with the

Agreement and shall take necessary measures:
{1) to secure the safety of the Japanese study team,

(2) to permit the members of the Japanese study team to
enter, leave and sojourn in Costa Rica for the duration of
their assignment therein, and exempt them from foreign

registration requirements and consular fees,

(3) to exempt the members of the Japanese study team fronm
taxes, duties, fees and other charges on equipment,
machinery and other materials brought inte Costa Rica

and out for the conduct of the Study,

{4) to exempt the members of the Japanese study team from
income tax and charges of any kind imposed on or in
connection with any emoluménts or allowances paid to the
members of the Japdnese study team for their services in

connection with the implementation of the Study,
(5) to provide necessary facilities to the Japanese study

%W



team for remittance as well as utilization of the funds
introduced into Costa Rica from Japan in connection with

the implementation of the Study,

{(6) to secure permissibn for entry into ptivate properties

or restricted areas for the implementation of the Study,

(7) to secure permission for the Japanese study team to take
all data and documents including maps, photographs
related to the Study out of Costa Rica to Japan,

(8) to provide medical services as neededk Its expenses will

be chargeable on members of the JapaneSQ study team,

The Government of Costa Rica shall bear claims, if any arises,
against the members of the.Japanese study team resulting from,
occurring in the course of, or otherwise connected with the
discharge of their duties in the implementation of the Study,
except when such claims arise from gross negligence or willful
misconduct on the part of the membérs_of thé Japanese study

team.

ICE shall act as a counterpart agency to the Japanese study
team and also as coordinating body in relation with other
governmental and non—governmental organizations concerned for

the smooth implementation of the Study.

ICE shall, at its own expense, provide the Japanese study team
with the following, in cooperation with other organizations

concerned:

} available data and information related to the Study,

counterpart personnel,

e
[
R

) suitable office space with necessary eqguipment in
San Jose,
4 credentials or identification cards,

—
(&3]
— e

appropriate vehicle with driver, fuel and spare parts for

Q// W
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car‘ryiﬁlg out the field survey, if possible,

(8) communicatioen facilities during the execution of the
Study, such as telephone, telex, transceiver, etc., if
necessary,

'(7) maintenance and repair of access roads to the sites to be

used for executien of fTield survey of the Study and

(8) labour for the study, if necessary.
VIII. UNDERTAKING OF JICA

For the implementation of the Study, JICA shall take following

measures:
1. to dispatch, at its own expense, the study teams to Costa Rica
2. "to pursue teghnology transfer to the Costa Rican counterpart

personnel in the course of the Study
I1X. CONSULTATION

JICA and ICE shall consult with each other in respect of any matter

that may arise from or in connection with the Study.

o
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APPERDIX I

Division of Technical Undertakings
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Working Items

Contribution by JICA

Contribution by ICE

Preliminary Investiga

tion Stage

Collection & review
of existing data

Site reconnaissance

Study on existing
development schemes

Power survey

Formulation of
alternative
development schemes

Initial
environmental
examination

Preparation of
investigation
program

- Review and analysis
of data, information

% report

- Garry out site

reconnaissance

Review & study on
existing development
schemes

Study & analysis

Formulation of
alternative
development schemes

Review and analysis
of data information
& report

Carry out initial
environmental
examination

Preparation of
detailed
investigation program

+ Provision of data,

information & report

Assignment of
counterpart
personnel & guide
Provisions of labor,
when necessary
Coordination with
local population,
when necessary

Provision of data,
information & report
Consultation with
JICA on development
schemes

Provision of data,
information & report

Consultation with
-JICA on alternative
development schemes

Provision of data,
information & report
Consultation with
JICA on initial
environmental
examination
Coordination with
local population &
concerned authorities
of the Govt. of Costa
Rica, when necessary

Consultation with
JICA on detailed
investigation
program

-
74
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Working Itémsz

Contribution by JICA '

Contribution by ICE

2. Detailed Investigation Stage
1. Topographic survey
1.1 Aerial survey and Carry out survey & Provision of data, -
- photogrammetric mapping information &
mapping report
Acquisition of
permissions & other
necessary arrangement
1:2 Installation of Installation of - Acquigition of
survey stakes and stakes & bench marks permissions & other
bench marks necessary arrangement
' Assignment of
counterpart personnel
& guide
1.3 Ground survey of - Carry out ground Provision of data,
sites for main survey information & report
structures Acquisition of
permissions & other
necessary -arrangment
Assignment of
counterpart personnel
& guide
2. Geological
investigation
2.1 Geological Carry -out Provision of data,
reconnaissance reconnaissance information & report
Acquisition of.
permissions & other
necessary arrangement
Assignment of
counterpart personnel
& guide
2.2 Seismic prospecting | - Analysis of result Carry oult seismic
_ prospecting
2.3 Drilling + Analysis of result Carry out drilling
2.4 Test adit - Analysis of result Carry out test adit
2.9 Test pitting Analysis of result Carry out :test
pitting
2.6 Field/ Laboratory Analysis of result Carry out test
test
2.7 Historical Evaluation Provision of dats,
perspective of information & report
seismicity

._34 —
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Working Items

Contribution by JICA

Contribution by ICE

3. Hydro-meteorological
survey
3.1 Dischargg Programaing Provision of data,
observation Analysis of result information & report
Observation work
Installation of
gauging station
3.2 “Survey of flood, Programming Provision of data,
drogght & Analysis of result information & report
sediments Carry out survey
3.3-  Hydro- ) Programming Provision of data,
meteorological Analysis of result information & report
analysis Observation &
recording
Installation of
metecrological
station
4. Environmentél . Carry out Provision of data,
impact assessment environmental impact information & report
assessment Consultation with
JICA on environmental
examination
Coordination with
local population &
concerned authorities
of the Govt. of Costa
Rica, when necessary
5.  Study on ) Carry out Provision of data,
compensation compensation survey information & report
Evaluation of result Consultation with
JICA on compensation
3. Feasibility Grade Stage
1. Opti@ization Carry out study Provision of data,
studies information &% report
2. Feasibili?y Carry out design Provision of data,
grade design information & report
3. Cost estimation Carry out estimation Provision of data,
' information & report
4. Implementation plan Formulation of plan Provision of data,
information & report
5. Economic & financial Carry out analysis Provision of data, .

analysis

information & report

Zi)
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MINUTES OF MEETING
ON
"THE SCOPE OF WORK
FOR
FEASIBILITY STUDY
oN
LOS LLANDS HYDROELECTRIC POWER DEVELOPMENT PROJECT

IN
THE REPUBLIC OF COSTA RICA

AGREED UPON BETWEEN
INSTITUTO COSTARRIGENSE DE ELECTRICIDAD

AND
JAPAN INTERNATIONAL COOPERATION AGENCY

MARCH 17th, 1994 at SAN JOSE

/",/)/WW ;;/: gi

ING.TEOFILO DE LA TORRE MR.NORICQ SHIMOMURA
MANAGER, DEVELOPMENT LEADER,

ENERGY SECTOR PREPARATORY STUDY TEAM,
INSTITUTO COSTARRICENSE JAPAN INTERNATIONAL

UE ELECTRICIDAD COOPERATION AGENCY
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The Preparatory Study Team organized by Japan International Cooperation
Agency visited Costa Rica from Tth to 18th March, 1894 for the purpose of
agreeing the'Scope of Work regarding the Feasibility Study on Los Llanos
Hydroelectric Power Development in the Republic of Costa Rica.

In connection with the above, a series of meetings were held between the
Costa Rican side represented by Ing. Mario Lopez Soto, Head of Generation
Projects Department, ICE and the JICA Preparatory Study Team headed by MR. . -
N.Shimomura, Leader of the Team.The list of attendants is attached in the
Appendix.

The Minutes of Meeting suppiement the Scope of Work agreed upon between
ICE and JICA dated 17th March 1984 in San Jose.

Both sides have recognized the importance of Environmental Impact
Assessment in the Study as the Project is prospected to cause serious
environmental impact in the river hasin of Naranjo and Paguita.

Both sides have agreed following to be carefully studied in the Study and
maximum attention should he paid on the result of Environmental Impact
Assessment in formulation of the Project.

- Manuel Antonio National Park and tourism

- Conservation of seashore

- Impact on ecology,especially sea turtle and mangrove

. Régicnal hydrology and fluctuation of river flow

- Influence to irrigation and other water use in the basin

Geological survey (stipulated in item (2) in 2. Detailed Investigation
Stage of the Sgope of Work) have been almost completed by ICE and there-
fore some supplemental survey be carried out by Japanese side.

Both sides have agreed that ICE continues following additional survey by
June 1994,

- Pam and reservoir area------ additional survey is not necessary
- Tunnnel area---- - orvorevanen seismic prospecting
- Approx.6 km along tunnnel line
- § prospecting lines of 200-~d400m at
right angle, at 1 km interval

- Penstock--- - - a few drilling, approx. 25 m each
seismic prospecting along the line
- Power House------vcrvvvv-nnn two drilling, approx. 25 m each
Result of the geological survey are to be analysed by the Japanese Study
Team in collaboration with the ICE counterpart personnel. YV”
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ICE requested the technical training in Japan be provided to two
countepart personnel in each of Japanese fiscal yvear in the
implementation of the Study.

ICE requested JICA to provide the following equipment necessary for the
implementation of the Study.

- Two TOYOTA Runner,4¥D with 9 seat

- {ne TOYOTA 4%D Pickup

- Equipment for meteorological station

- Equipment for gauging station

* One personal computer with color Iaser printer

G
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APPENDIX :
LIST OF ATTENDEES

JICA STUDY TEAM

Mr.Norio SHIMOMURA Leader, JICA Staff

‘Mr. Tomoaki IWAKURA Staff,Ministry of International Trade and
Industry

Mr.Tetsuo YABE JICA Staff
Mr.Fumitaka INOUE JICA Staff
Mr. Susumu WAKATSUKI Hydro Development & Environment Specialist
Hr.Hajime TAKAHASHI Geologist

~ Mr.Shigeru IRIE Interpreter

[CE

ING.Teofilo de la Torre Subgerente Desarrollo Energia
_ING.Agustin Rodriguez M. Jefe Direccion Planificacion Electrica
ING.Guillermo Rivera S. Jefe Direccion Ingenieria Civil
[HG.Mario Lopez Soteo Jefe Departamento Proyectos de Generacion
DR. Sergio Mora C. Jefe Departamento de Geologia
ING. Roberto Jimenez V. Jefe Oficina Proyectos Hidroelectricos
M.SC.Eduardo Peralta B. Depto. Ambiente-Energia Alterna
GEOL. Ricarde Granados Jefe Oficina de Geolegia del Proyecto
ING. Miguel Bolanos Jetfe O0ficina Mecanica Sueles y Rocas

LIC. Edgar Mesen Cooperacion Intermacional Z
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1993 4365 841 4 345 837 43 834

1894 4 644 834 4 562 884 4 553 876

1835 4543 - 8 - 6,80 4 850 933 6,08 4 760 919 5,71
1696 5258 1011 5123 885 | 5015 863 i
1997 ) 5666 1074 5403 1037 5250 1007

1608 5925 1138 6 602 1092 5487 10561

1999 G 287 1206 6 002 1150 5740 1088

2000 6666 1278 6,35 6327 1214 5,74 6 002 1147 5,12
2004 7058 1353 & 867 1276 6278 1197

2002 7 467 1430 704 1342 6 575 1252

2003 7894 1510 7368 1410 6 886 1310

2004 B 336 1683 _ 7764 1481 7205 1369

2005 8770 1673 6,10 8123 1547 5,52 7508 1425 4,893
2006 9217 1756 8 496 i616 7811 1480

2007 9 687 843 8 877 1687 8129 1538

2008 10 182 1934 8276 1760 . B 459 1589

2008 10702 2028 8703 1838 g804 1661

2010 11249 2130 - 584 10 151 1922 5,27 9164 1727 4,70
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T e | o o | BRI i
1987 3,246 1987
1988 3,324 2.4 613 1988
1989 3,493 5.1 658 7.3 1989
1990 3,681 5.4 682 3.6 1990
1991 - 3854 | 47 741 8.7 1991
1992 4044 | 49 78 | 50 1992
1993 4,276 57 - 823 5.8 P.H. Sandillal (32 MW) ) 1993
1994 4,538 6.1 874 6.2 P.G.Miravalles I (55 MW) 1994
1995 4,825 6.3 930 6.4 P.H. Toro | (24 MW) | 1993

P.H. Toro I {66 MW) :
1996 5,129 6.3 989 6.3 P.G. Miravalles Il (55 MW) 1996
1997 5,454 6.3 1,052 6.4 P.T. Motor Baja Vel. (2 x 24 MW) 1997
1998 5,790 6.2 1,117 6.2 P.T. Motor Baja Vel. (1 x 24 MW) 1998
1999 | 6,151 6.2 1,187 | 63 P.H. Angostura (177 MW) 1999
2000 6,531 6.2 1,260 6.1 P.G. Miravalles TH (55 MW) 2000
2001 6,916 59 1,334 5.9 P.H. Pirris (110 MW) 2001
2002 7,310 57 1,410 5.7 P.H. Los Lianos (99 MW} 2002 -
2003 7,712 5.5 148 | sa P.H. Laguna Hule sin S. F. (67 MW 2003 .
2004 8,120 5.3 1,564 52 2004
2005 8,506 4.8 1,636 4.6 P.H. Guayabo (245 MW) 2005
2006 8,887 4.5 1,707 4.3 _ : 2006
2007 9,286 4.5 1,781 4.3 P.H. Pacuare (156 MW) 2007
2008 9,705 44 1.859 4.4 P.H. Ayil (127 Mw) 2008
2009 10,142 4.5 1,939 4.3 P.T. Gas (2 x 36 MW) 2009
2010 10,600 4.5 2,024 4.4 P.T. Gas (2 x 36 MW) 2010
2011 11,079 4,5 2,113 4.4 P.H. Siquirres 1 (206 MW) 2011
2012 11,579 45 2,205 4.4 2012
2013 12,102 4.5 2,302 4.4 2013
014 | 12,648 4.5 2,403 4.4 P.T.Gas (3 x 36 MW) 2014
2015 13,220 4.5 2,509 4.4 P.T. Gas (2 x 36 MW) 2015
| P.T. Motor Baja Vel. (1 x 24 MW)
i 1992-20154F

GHSEE TR OIRFEAHE 11482,0000 Fv
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Laguna Hule 67 204.2 1048 0.36
Pacuare 156 708.7 . 336.7 0.48
Ayil 127 - 542.4 208.7 0.38
Los Llanos 99 . 456.3 140.6 0.31

1) Laguna Hule MARMAKBARKE LY, TOBOKO LML . B MtoETHFIN
P62,/ s OMAART 22 THOBMESTREL 3, |
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%ﬁ%thrw\@%%ﬁ%ﬁwﬁ.ﬂm-ﬂﬁm®K&t%®$&kﬁ%%mir

wa. o |
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DY ABTKBIEBOCMERCTHY, kKWHLZVOREBNEL 4., 600.kW
H/KWefiE D ASWEHEMSESH S, |

20102 CORMEMBL LN, AMAOEML20028THY. JICA
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