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Introduction

The Government of Japan, in response to the request of the
government of the Republic of Colombia (hereinafter called
Colombia) has decided to undertake the study of the Rio Atrato
Hydroelectric Power Development Project through the Japan Inter-—
national Cooperation Agency (hereinafter called JICA}.

In February 1981, JICA despatched a preliminary survey team
headed by Mr. Michio Takahashi to Colombia to discuss the Scope
of Works of the Project with Instituto Colombianc de Energia
Electrica (hereinafter called ICEL).

Background

Electricity demand in Colombia has been increasing in recent
years at a comparatively high rate of about 9% per annum.

In order to meet this increasing electricity demand, a series
of power development programmes have been promoied by the
Government of the Colombia. The Rio Atrato Project is one of
these power development plants; it is situated on the Rio
Atrato in Departmento Chocd in the northern part of the country.

Several hydroelectric power development projects on the Rio
Atrato have so far been proposed; El Ministerio de Obras
Publicas de Medellin - EPM - on its tributaries.

The project site is located in the upper reaches of the Rio
Atrato. Blessed with abundant streamflow and high head, the
project area is considered to have very efficient, economical
hydro-power potentials. It is also located near Medellin which
is one of the biggest power demand centres, and at the same
time, very close to the 230 kV transmission trunk line in
Colombia.

Reconnaissance survey was already made by T.5.A. (Interconexion
Eléctrica S.A.) on the hydroelectric power development. They
proposed a hydroelectric power complex of about 400 MW capacity
in total at three sites of El Dieciocho and Lloro.

—10—



(1)

The Colombian Government hopes to start the feasibility study
from 1981 through 1983, and if the project is feasible, to
commence its construction after 1989, In September 1979, the
administration of these projects was transferred from I.S5.A. to

ICEL who was assigned to be responsible for the survey and
design of the project.

Objective of the Study

The feasibility study aims at formulating the optimum project
plan and assessing technical, financial and economical feasi-
bility of the Project.

The study is divided into two (2) stages:

First Stage Survey, which includes the dispatch of the first
reconnaissance survey team to Colombia to carry out the field
reconnaissance and the collection of data regquired for the
Project.

Second Stage Survey, which includes the dispatch of the field
survey experts and engineers on all aspecis of the work such as
hydrology. geology, topographical survey, construction
materials test as well as environment, transportation road,
power, economics and finance, and the detailed study of the
proposed Scheme both in Colombia and at home office, thus
finally preparing the feasibility study report of the Project.

Scope of Works

First Stage Survey

For the First Stage Survey, a survey team consisting of six (6)
members will be dispatched to Colombia for about forty-five

days from mid-June of 1981l.

—1]—



The team will conduct a reconnaissance survey of the proposed

projects, discuss with ICEL and other authorities concerned and

collect the data required for study of the Project.

After returning to Japan, the team studies each of the proposed

projects and overall development of the Rio Atrato, and will

draw up the detailed programme of the field exploration works.

An interim report, involving the above-mentioned study and
work schedule will be prepared and submiited by the team to the
Colombian Government.

Principal items of study on this stage are as follows:

a.

Meteo-Hydrological survey

The location of observatories and the existing records will
be first checked on the rivers and neighbouring reaches as
well. The reiverflow measurement will be carried out by
the team if necessary and possible at the damsites.

Suitable system of further meteo-hidrclegical observation
will be recommended.

Meteorological and hidrological records will be widely
gathered and studied, and the condition of landslide and
plantation in the project area will be surveyed.

Geological survey

This is to investigate the geological condition of the whole
project area and the principal sites of structures such as

dam, reservoir, powerhouse, quarry and their appurtenant
structures.

- Acguisition of the existing geological maps of the project
area and the whole territory of Colombia alike. Aerophoto

maps and positive photopictures will no doubt greatly
contribute to the purpose.

—]—



- Surface geological survey of the project area and the field
exploration sites, based on the geological survey by I.S.A.

- Site selection of necessary Field geological exploration

works such as drilling, test adits, seismic prospecting
and others.

c. Topographic maps

Extent, scale and accuracy of topomaps of the project area
will be determined by the team. The method, procedure and
specifications will be given by the team, if needed, for
the implementation of topomapping. The abovementioned
guidelines will be given when necessary, equally to the
aerophotographic survey and ground-surface survey including
the set-up of the basic levelling.

All the existing topographical maps, road maps, or geographi-
cal maps and alike, to be of use to the study, shall be
prepared by the responsible department of the Colombian
Government and be forwarded to the JICA team prior to or

at the team's entry into Colombia

d. Others

Other literature, statistics, records and publications
necessary for the study and preparation of the report shall
be supplied to the team, namely. .

- Records of past earthguake activity in Colombia

- Development projects of the Rio Atrato and other rivers

already made by ICEL and other organizations

- Power and general national development programmes in
Colombia

- Year-book and/or almanac of Colombia

(2) Second Stage Survey

The Second Stage Survey will be carried out by two teams of the
JICA EXPERTS



The first Survey team consisting of three (3) members will be
dispatched to Colombia from May 1982

a. Geological survey works and construction material survey.
One (1) civil engineer will be dispatched to Colombia for
the period of about five and a half months from mid-June of
1982 for the technical guidance of geological survey works
such as drilling, test aditting and others, and
also of the survey and test (guality and gquantity} of
construction materials such as concrete aggregate, will
materials, cement and others.

Por the detailed guidance on the field, one (1) material
test engineer and one (1) geological engineer or expert will
be despatched to Colombia each for about one month at the
time of commencement and termination of the survey works.
They will be engaged in the job-site guidance, study of
drilling core samples and other obtained materials and
preparation of the report.

b. Topoaraphical survey works

Topographic survey (asrophotographic and/or ground surface)
and preparation of topomaps shall be carried out by ICEL as
specified in the Interim Report.

It must be noted that aerophotcgraphic map at a scale of
1/5,000 ~ 10,000 of the project area and those at a scale
of 1/500 or 1/1,000 of the principal structure sites by
surface surveying shall be prepared in time.

The secondary survey team consisting of ten (10) members will
bt despatched to Columbia for the period of about two months
from mid~-January of 1983,

The team will carry out the final surveys and collection of
the remaining data required for the preparation of Feasibility
Report, namely



Meteo-Hydrological concerns

Data which could not be collected during the first survey
period, or would become necessary for the further study.

Geclogical concerns

Data in the same manner as described above in the geological
concerns.

The result of geological survey works carried out so far
will be checked by the team. Addition of new geological
survey may be possible after the check and review of the
results so far obtained.

Topographic maps

Topographic maps prepared during the first stage survey will
be presented by ICEL to the JICA team for examination.

Basic data for estimating construction cost

Data on local construction materials and labour wages will
be gathered, and unit construction cost for all aspects of

construction work will be studied.

Basic data for design of project structures

Data necessary for structure design such as national
building code, design criteria, standards, earthquake

records and anti-quake building regulations and others.

The results of tested construction materials will be

presented and examined.
Survey of communication and transmission line routes

Data necessary for selecting communication and transmission

line routes will be collected.



The study will be made first on the map. Surface recon-
naissance and/or aerial survey using a helicopter will

be executed.
Programme of equipment installation

Forecast of electricity demand will be discussed with ICEL.
Data of existing power generating facilities and electric
power development programme in future shall be prepared

by the time of the team's arrival to Colombia.

Construction materials

Procurement method of constructior materials will be studied
based on the survey results so far obtained. Obtaining

and transportation of concrete aggregates will be minutely
exarwined bhecause they will be consumed in ample volume.
Supply of cement, reinforcing steel bars, construction
machinery will also be studied.

Construction (access) road

Route of construction (access) recad will be studied on the
map and by the reconnaissance survey. Comparative study of
the several routes will be made to decide the optimum/
appropriate route.

The study includes the survey of port facilities and the
existing highways for the sake of transporting the heavy
electro-mechanical eguipments.

FEconomical and financial analyses

Data necessary for economical and financial analyses as
well as funds programme will be collected. Data shall
include the price of alternative fuels and the unit
construction cost of alternative power sources, as well as
the prevailing interest rate and the discount rate of
investment to be used in the analysis.



5.

(1)

(2)

Others

bata necessary for the inclusion of multipurpose benefits

and demands, if possible, shall be collected and presented
in the early time after the team's arrival.

Other environmertal studies already made, if any, shall
also be presented to the team. Additional cooperative

survey from the Colombian side may be requested after the
JICA team's review.

Schedule and Reports

Work Schedule

Total period required for the feasibility study is around 32

months, which is divided into 1l months for the First Stage

Survey, and 21 months for the Second Stage Survey.

The second and third fiscal year (in Japan) study shown in the

Table 1 attached can only be performed subject to the official

approval of the each party's fiscal year budget to be settled.

Reports

During the study, the survey team will prepare and submit to

ICEL the following documents in English:

Inception report within 2 weeks after termination of the

first site reconnaissance

In this report will be described the detailed scope of

works including the following items, based on the agreement

between ICEL and JICA

~ Time, duration of stay and number of the JICA experts'
dispatch to Colombia, as well as those of the Colombian
experts to Japan

- Colombian experts' participation in the study



(1)

(2)

- Supply and installation of equipments necessary for the

study

Monthly progress report after commencement of the work for
the entire course of the study

Interim report within 11 months aftexr commencement of the
work

Draft final report within 30 months after cormencement of
the work

Final report within 32 months after commencement of the
work

Undertaking of JICA

JICA dispatches the following experts:

Project manager

Civil engineer (Planning incl. environmental eng.)
Civil engineer (Designer)

Civil engineer (Construction eng. incl. co<et estimates)
Engineering geclogist

Surveyor/Aerophoto expert

Hydrologist

Geophysical engineer/Drilling expert
Electro-mechanical engineer

Economist

JICA will accept, if desired by the Colombian Govermment, an
appropriate number of Colombian expert- counterparts who will
participate in the study of the Project in Japan.
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(1)

(2)

(3)

(4)

Undertaking of ICEL

To nominate a counterpart group headed by project condinator

who has responsibility for the survey work and any trouble
arising throughout the survey periocd. The counter part group
is composed of the following experts:

Counterparts
- Coordinator (project (manager)
- Civil engineer
- Engineering geologist
~ Geophysicist
~ Hydrolegist
- Soil mechanical engineer
- Drilliing engineer
- Enagineer for seismic exploration
- Sur eyor
- Power engineer
~ Electro-mechanical engineer

— Economist

To provide the JICA survey team, free of charge, with all
available documents, drawings, maps, films of aerophoto,
statistical data and information related to the Project. And
to assist the team for the procedures for taking out of data,

documents and necessary information f£rom Colom

To execute the survey for topography, geology and materials in
cooperation with the JICA study team.

To assist the JICA study team to be provided promptly with
any necessary entry and exit visas, residence permits, work
permits and travel permits if required for their stay is

Colomkia.



(5)

(6)

(7}

(8)

(9)

(10)

(11)

(12)

(13}

To provide the permission to the JICA study team to enter

into the project area.

To provide and store instantaneous electric detonator fuse and
dynamite and to make arrangements for the JICA study team to
give the required permission in handling of explosive dangerous

articles.

To exempt, in accordance to the regulation ~f the Republic of
Columbia, the members of JICA study team from any taxes (income
tax, local tax, sales tax, etc.) and charges of any kind
imposed on and from any import and export duties imposed on

the member's personal effects, instruments, equipment and
materials brought into Colombia necessary for the survey which
be re~exported after completion of the works.

To facilitate prompt clearance through customs and inland
transportation of equipment, materials and supplies required
for the investigation and study and of the personal effects of
the JICA experts.

To provide necessary vehicles with drivers, fuel, and spare
parts for carrying out the field survey.

To provide any other transportation facilities, such as airplane
and helicopter for aerial reconnaissance of the Project areas
and boats, if necessary.

To provide the suitable office with appurtenant furniture and
lodging facilities for the JICA study team at suitable place
during the period of the field survey.

To provide any other communication facilities during the

execution of study, such as telephones, etc., if necessary.

To provide the suitable warehouses for machinery equipment,
materials, core sample, etc.



(14) To afford the best assistance for security of life and

property of the JICA study team during their stay in Colombia.

This provision shall not release any personnels from liability
for any criminals or fraudulent acts.

(15) To undertake to hear claims, if any arise, against the JICA
study team members engaged in the survey resulting from
gccurring in the course of, or connected with discharge of
their o-ficial functions carrying out the work in Colombia
except those claims arising from the willfull miscondute or
gross negligence éf the team members.

(16) Should any items arise except in the above, those shall be
discussed between both parties concerned.



APPENDIX General Division of Undertakings by Japan and Colombia

Working Item

Contributicn by JICA

Contribution by
Colombian Government

1. Site
reconnaissance

2. Topographic
survey

3. Geological
survey

4. Material
survey

Site reconnaissance

- to assign surveyors
for supervision and
guidance services

-~ to assign one geo-
logist, one material
engineer for super-
vision and guidance

-~ to assign one geo-
logist, one material
engineer for super-
vision and ocuidance

\
Provision of counterpart-engineers
and labourers for route guidance,
clearing of paths and leogistic
support

- to execute mapping by aerial photo-
graph survey of 1:5,000

-~ to execute mapping by ground
surface survey of 1:500

- to execute:

1} Basic control survey (Triangula-
tion and bench mark setting)

2) Ground control survey ({Travers-—
ing and levelling)

3) Detailed survey

- to execute works of

1) Clearing for seismic investiga-
tion

2) Execution of seismic investiga-
tion

3) Test aditing
4) Core-drilling
5) Grout tegt

6) In-situ rock foundation test

- to execute works of
1) Seismic in estigation
2) brilling in guarry site

3) Quarry site survey (clearing for
seigmic investigation anA sampl-
ing for laboratory test)

4) Excavated rock test
{sampling for laboratory test)

5) Earth borrow site survey {test
pitg, auger holes and sampling
for laboratory test)

6) Sand and gravel borrow site
survey (test pits and sampling
for laboratory test)

- to execute laboratory tests for
quarry rock, excavated rock, earth
and sand and gravel to determine
the properties of materials
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- Cont'd -

Working Item

Contribution by JICA

Contribution by
Coleombian Government

5. Hydrological
investigation

6. Planning
Design and
Preparation
of reports

= to assign one
hydrologist for
suervision and guid-
ance services

- to execute analysis
of data

- to execute all
aspects of those works

=~ to provide and store instantaneous
electric detonator fuse and dynamite
and to make arrangements for the JI
JICA study team to give the required
per mission in handling of explosive
dangerous articles

- to execute works of:

1) Installation of gauging stations
2) Observation and recording

3) Sediment load measurement

4) Chemical analysis of river water

- to participate in and discuss the
study
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2/ 4 DLkt Cecilia Aristiza. | Jefe fie Energia
bal Electrica
275 DN P {®BfT) digha Rodriguez Tecnica Division,
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ica international
Carlos alberto Division de ener-
angel gia , jefe (E}
2 /5 ICEL(AF) Climpo Gomez Jefe Division de FSELSRE
E jecucivn y coor-
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Barrera o8 {Ingeneiro civil)
LBrnesto Pousela " P/ABAMEYME
{Geologist)
2,/6 ISA(BPAERAH) Jairo Jimenez G.)] Lefe Division de
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2/6 EPM{ 457578 h) Luis Arturo Rhenals| Ingeniero civil
Gustavo Rendone ]
Hernan Remirez I
Alonso Palacivs #
2/7 Fa=lh Vicente Garces F, | Gerente F/S 8RR HasERY
2,710 Depar tamento chacb Miguel Angel Carr- | Gobernader del Depo-
(Fg28) ea B. rtamiento

Edgar pardo B.

Secretario privado

2,719 1CEL (TBHFF)

Olimpo Gormez

Jefe Division de
Ejecucion y coordim
acion de proyectos

Hector Guerrero

defe Seccion de obr-
a8 de Ing . civil

Bugenio Pena

Division de Estudios

S/WiHRRERT (7H8)

2/19 ICEL{BHF)

cerka ardoka 5.
Reynalds Arboleda

Subgerente Tecnico
Subgerente Administr-
ativo

SWEEHRELHVED

Jorge Bouvar Udno
Z.

Gerente

Centrales Electricas del
canca {(CEDELCA SA)
(EFH)

Carlo a Cardona

Subgerente Tecnico

Central Hidroelectrica de

Caldas {(CHEC) (RFE)
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