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1. HEEES (MM)

MINUTES OF MEETING
BETWEEN JAPANESE EVALUATION TEAM AND AUTHORITIES CONCERNED
OF THE GOVERNMENT OF THE REPUBLIC OF COLOMBIA
ON JAPANESE TECHNICAL COOPERATION
FOR THE PROJECT ON IMPROVEMENT OF MINERAL PROCESSING
TECHNOLOGY CONCERNING MEDIUM AND SMALL SCALE MINES

The Japanese Evaluation Team (hereinafter referred to as "the Japanese Team")
organized by Japan International Cooperation Agency (hereinafter referred to as
"JICA") and headed by Mr. Kazuo Tanigawa visited the Republic of Colombia from
March 10 to March 19, 2002 for the purpose of evaluating jointly with the Colombian
Evaluation Team (hereinafter referred to as "the Colombian Team") the achievement of
the Japanese Technical Cooperation Project on Improvement of Mineral Processing
Technology concerning Medium and Small Scale Mines (hereinafter referred to as “the
Project”) on the basis of the Record of Discussions signed on March 26, 1999
(hereinafter referred to as "the R/D").

Both teams reviewed together the progress of the Project, evaluated jointly, and
summarized their findings and observations as the Joint Evaluation Report.

After the Joint Evaluation, the Japanese Team representing the Japanese authorities
discussed with the authorities concerned of the Government of the Republic of
Colombia (hereinafter referred to as "the Colombian side") over the matters for the
successful implementation of the Project. '

As a result of the discussions, the Japanese Team and the Colombian side agreed
upon the matters referred to in the document attached hereto.

Bogota, Republic of Colombia, March 18, 2002

K. freg s co ' M@

Kazuo Tahi W Adolfo Alagfon Guzman
Leader Director General
Project Evaluafton Team INGEOMINAS
JICA Republic of Colombia
Japan

. ! t
Emilia C. Ruiz Hector Piedrahita
Director President
ACCI MINERCOL
Republic of Colombia - Republic of Colombia
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THE ATTACHED DOCUMENT

I.  Acknowledgement of the Joint Evaluation Report
The Japanese Team and the Colombian side acknowledged the Joint Evaluation Report
as the result of the joint work by the Evaluation Teams.

II. Measures to be taken for the rest of the cooperation period

(1) Progress and Measurement of the Verifiable Indicators
It is recognized that the first two criteria of the first verifiable indicator have been so
far achieved. Concerning the remaining three criteria, there are not significant
results. Therefore, under the leadership of Japanese Experts, both sides will make
utmost efforts to achieve the remaining three criteria by the end of the cooperation
period.
The Achievement of the Project Purpose should be measured by the end of the
cooperation period with the following two verifiable indicators.

1) Colombian C/P Personnel daily activities observed by Japanese Experts
according to the 5 criteria agreed upon on the Minutes of Meeting signed on
December 19, 2000

2) Colombian C/P Personnel performance at the International Seminar to be held
in May 2002, observed by Japanese Experis according to the 6 criteria agreed
upon on the Minutes of Meeting signed on December 19, 2000

The results of the measurement should be reported to the Project-related

organizations/committees  (i.e. JICA Colombia Office, INGEOMINAS,

MINERCOL, Joint Coordinating Committee, etc. ).

(2) Mutual Recognition on the Mobile Milling Test Facility Operation
The Japanese Team and the Colombian side agreed upon the followings items
concerning the operation objective of the mobile milling test facility (hereinafter
referred to as "the facility").

1) The substantial function of the facility operation during the cooperation period
is important to supplement the technology transfer activities. It is necessary to
make some adjustment to improve the facility operation.

2) With the technology transferred by the Japanese Experts and the facility, it is the
Colombian side’s responsibility and commitment to give instructions on
improvement of mill operation to medium, small and petty scale mines in the
gold mining areas.

3) After the cooperation period, the Colombian side will utilize the facility to give
instructions to small and medium-scale mines by inviting them to the Project
site.

(3) For sustainability of the Project
The Colombian side explained that the Colombian side aims to secure sufficient
budget from the National Budget and National Royalty Fund to implement the
above-mentioned activities after the cooperation period.

ITI. Attendance for the Discussion
The attendance at the discussions are shown in Appendix 1. _ﬂ?j ‘:9
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The Japanese Team and the Colombian side acknowledged the Joint Evaluation Report
as the result of the joint work by the Evaluation Teams. '
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(1) Progress and Measurement of the Verifiable Indicators
It is recognized that the first two criteria of the first verifiable indicator have been so
far achieved. Concerning the remaining three criteria, there are not significant
results. Therefore, under the leadership of Japanese Experts, both sides will make
utmost efforts to achieve the remaining three criteria by the end of the cooperation
period.
The Achievement of the Project Purpose should be measured by the end of the
cooperation period with the following two verifiable indicators.

1) Colombian C/P Personnel daily activities observed by Japanese Experts
according to the 5 criteria agreed upon on the Minutes of Meeting signed on
December 19, 2000

2) Colombian C/P Personnel performance at the Intemnational Seminar to be held
in May 2002, observed by Japanese Experts according to the 6 criteria agreed
upon on the Minutes of Meeting signed on December 19, 2000

The results of the measurement should be reported to the Project-related

organizations/committees (i.e. JICA Colombia Office, INGEOMINAS,

MINERCOL, Joint Coordinating Committee, etc.).

(2) Mutual Recognition on the Mobile Milling Test Facility Operation
The Japanese Team and the Colombian side agreed upon the followings items
concerning the operation objective of the mobile milling test facility (hereinafter
referred to as "the facility").

1) The substantial function of the facility operation during the cooperation period
is important to supplement the technology transfer activities. It is necessary to
make some adjustment to improve the facility operation.

2) With the technology transferred by the Japanese Experts and the facility, it is the
Colombian side’s responsibility and commitment to give instructions on
improvement of mill operation to medium, small and petty scale mines in the
gold mining areas.

3) Afier the cooperation period, the Colombian side will utilize the facility to give
instructions to small and medium-scale mines by inviting them to the Project
site.

(3) For sustainability of the Project
The Colombian side explained that the Colombian side aims to secure sufficient
budget from the National Budget and National Royalty Fund to implement the
above-mentioned activities after the cooperation period.

)
4{ III. Attendance for the Discussion
The attendance at the discussions are shown in Appendix 1.
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1. Japanese Side
(Members of the Team)
Kazuo Tanigawa
Kenji Tomita
Masanori Doi
Toru Yoshida

Masayuki Takazawa
(Long-term Experts)

Yukinori Abe

Akira Owashi

Hisamitsu Oki

Kanji Miura
(Interpreter)

Yasumasa Ito

2. Colombian Side

(INGEOMINAS)
Adolfo Alarcon Guzman
Luz Stella Ramirez D
Jorge Martin Molina E
Luz Mery Duitama
Alvaro Nivia Guevara
Alberto Ochoa Yarza

(INGEOMINAS Cali C/P)
Juan C. Molano M.
Jaime Mojica B.
Jorge 1. Londono E.
Silvia E. Londono M.
Julio C. Rojo O.
Carlos Alberto Gelves
Hector F. Bacca L.
Huberto Rico Guzman
Yolanda Canon R.
Gloria S. Mosquera C.
Nury O. Perez P.
Juan P. Gonzalez S.
Hernan Nino

E{U\

APPENDIX 1

List of Attendance of the Discussions

Leader

Member
Member
Member
Member

Chief Advisor

Project Coordinator

Expert (Mineral Processing)
Expert (Waste Water Treatment)

Director General

Subdirectora Recursos del Subsuelo

Subdirector de Planeacion del Negocio Geocientifico

Jefe Proyecto
Director, INGEOMINAS Cali

Ex-Director, INGEOMINAS Cali

Mineralogy Analysis
Mineralogy Analysis

Mineral Processing

Mineral Processing

Mineral Processing

Mineral Processing

Mineral Processing Worker
Mineral Processing Worker
Waste Water Treatment

Waste Water Treatment

Waste Water Treatment

Waste Water Treatment Worker
Waste Water Treatment Worker
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3. ARFHERES (XX

JOINT EVALUATION REPORT
ON
JAPANESE TECHNICAL COOPERATION
FOR
THE PROJECT ON THE IMPROVEMENT OF MINERAL PROCESSING
TECHNOLOGY CONCERNING MIDIUM AND SMALL-SCALE MINES
IN THE REPUBLIC OF COLOMBIA

March 18, 2002

Bogota, Republic of Colombia
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MUTUALLY ATTESTED AND SUBMITTED
TO ALL CONCERNED

March 18, 2002

Bogot4, the Republic of Colombia

VY i Mﬂam@

Kazuo TANI('_er A

Adolfo Alar n Guzman

Leader Director General
Project Evaluation Team INGEOMINAS
JICA Republic of Colombia

Japan
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Final-term Evaluation Summary for Project-type Technical Cooperation

Project Title

The Project on the Improvement of Mineral Processing Technology Concerning Medium

and Small-scale Mines

Counterpart Country

The Republic of Colombia

Cooperation Period

From June 1, 1999 to May 31, 2002 (3 years)

Stated in R/D
Category Industrial Development
Cooperation Type Technology Transfer and Human Resources Development
Counterpart Organization| INGEOMINAS
Members of _ |(Position/ Field) (Name)
Final-term Evaluation
Study Team Leader Mr. TANIGAWA, Kazuo (JICA)
Technical Cooperation Dr. TOMITA, Kenji (Member of Technical Supporting Committee)
Technology Transfer Mr. DOI, Masanori (JMEC)
Project Management Mr. YOSHIDA, Toru (JICA)
Consultant Mr. TAKAZAWA, Masayuki (RECS International Inc.)
Evaluation Study Period

(Dispatch of Consultant)
From March 3 to March 21, 2002 (19 days)

(Dispatch of Other Members)
From March 10 to March 21, 2002 (12 days)

Project Design Matrix | See Annex 1
(PDM)
Actual Plan of Operation| See Annex 6

(PO)

A4Y
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1. Introduction

1-1.Background

The mining sector n the Republic of Colombia accounts for about 3-4 % of the country’s GDP. The
annual gold production reaches about 30 tons, which helps Colombia obtain foreign currency along
with other export goods such as oil, coffee, and coal. The nation’s medium- and small-scale gold
miners, whose technical level is low due to ineffective processing skills, are expected to produce
around 90 % of the nation’s gold. Tl7ese unskilled medium- and small-scale miners are able to
recover only 50 % of potential gold content in the ores. Moreover, the environmental pollution
caused by their mercury-using method of extraction should be a major concern. In response to the
request of the Colombian government for Japanese technical cooperation to improve local gold
miners’ low recovery and alleviation of environmental problems caused by their mining activities,
the govemment of Japan carried out project—type technical cooperation with the government of

Colombia from 1992 to 1996.

After the termunation of cooperation, the govemnment of Colombia requested a second phase of the
technical cooperation, aiming to improve technical level of mining authorities so that they are able to
extend technical guidance to local miners on utilizing mobile processing test facilities. In response to
this request, JICA commenced a project-type technical cooperation scheme named “The Project on
the Improvement Mineral Processing Technology Concermning Medium-and Small-scale Mines” in
July 1999 with a three-year period. JICA has dispatched four long-term experts (Chief Advisor,

Coordinator, Mineral Processing Technology, and Wastewater Treatment) to the project site.

The content of technical cooperation is as follows;

1)Method of investigating the feed ore characteristics of mineral processing.

2)Method of determining the optimum processing conditions for mineral processing operation of the
feed ore samples utilizing the mobile processing test facilities.

3)Method of 1mproving the operational conditions of the wastewater treatment process of the mines
and mills in the regional gold-mining areas.

4)Method of formulating materials necessary for technical guidance on the improvement of mill

operation including environmental control at the mills located in the regional gold mining areas.

The project 1s being conducted in cooperation with INGEOMINAS and MINERCOL as

counterparts.

A
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1-2.Process of Cooperation

1-2-1.Planning Stage

(1)Preliminary Study (April 7, 1997 to April 24, 1997: 18 days)
(Objectives)

To confirm the content of the request and to conduct a study on the relevance of the content of the
request.

(Results)

-Confirmation of the content of the request;

-Relevance of the cooperation content;

-Selection of counterparts;

-Selection of project sites; and

-Confirmation of a framework for the project.

The above-mentioned items were agreed upon and stated in the M/D.

(2)Supplementary Study (April 10,1998 to April 25, 1998: 16 days)

(Objectives)

To formulate a detailed plan of cooperation and to confirm the technical background of the
agreement reached by the preliminary study team with collection of related information.

(Results)

-Confirmation of the content of the agreement reached by the preliminary study team,;

-Confirmation of the content of cooperation in detail; and

-Confirmation of equipment to be provided.

The above-mentioned items were agreed upon and stated in the M/D.

(3)Implementation Study (September 18, 1998 to October 3, 1998: 16 days)

{Objectives)

To conduct a study and hold meetings with concermed orgamizations in order to reach an agreement
regarding implementation of the project. Study on security matters was also conducted.

(Results)

Confirmation of the content of the R/D including security measurements for Japanese experts.

A4S
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1-2-2.Implementation Stage

(1)Management Consultation (October 13, 1999 to October 22, 1999: 16 days)
(Objectives)

To confirm the security measures of the project site and progress of the project activities.
{Results)

-Confirmation of security measures; and

-Confirmation of the progress of the project activities; and

-Confirmation of the future plan.

(2)Mid-term Evaluation Study (i. November 12, 2000 to November 22, 2000: 11 days; and ii.
December 11, 2000 to December 22, 2000: 12 days)

(Objectives)

To derive recommendations for the later half of the project, as well as to confirm the
accomialishments of the project and to evaluate the project from five points of view (efficiency,
effectiveness, impact, relevance, and sustainability),

(Results)

-Confirmation of the accomplishments of the project plan;

-Midterm evaluation of the project; and

-Recommendation for the future activities of the project.

The above-mentioned items were agreed upon and stated in the M/M.

1-3. Methodology of Evaluation

Evaluation was conducted based on Project Cycle Management (PCM) method. The Evaluation
Team (The Team) examined the Project Design Matrix (PDM) which was attached to the Minutes of
Meeting of the Mid-term Evaluation Study signed on December 19, 2000. The Team visited the
Project site and had a series of interviews with the Japanese experts, counterparts and other relevant
organizations. Consequently, The Team confirmed the situation of the accomplishment of the Project
in terms of inputs, activities, outputs and project purpose stated in the PDM. The Team also
conducted evaluation of five items such as Efficiency, Effectiveness, Impact, Relevance and

Sustamability, which are defined as follows.

(1)Efficiency

Efficiency measures the outputs in relation to the inputs. This generally requires comparing

A
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alternative approaches to achieving the same outputs, to see whether the most efficient process has

been used.

(2)Effectiveness
Effectiveness is confirmed by assessing the extent to which the project has achieved its purpose. The
causes why the purpose has been achieved to such an extent are also clarified in terms of the

relationship among the project purpose, outputs, and assumptions.

(3)Impact

In this evaluation study, term of “Impact” is used for indicating whether the project has had an effect
on its surroundings in term of technical, economic and socio-cultural, institutional and
environmental factors. Evaluation should consider: 1) Direct effects (the immediate costs and benefit
of both the contribution to and the results of a project); 2) Indirect effects (the cost and benefit which
are unleashed by the contributions to a project and by it results); 3) Multiplier effects (a special
indirect effect which deals with the increase in the use of the economy’s capacity, by the aid

programs generating a rise m demand).

(4)Relevance
“Relevance” is a term used for evaluating the extent to which the aid activity is consistent with the

priorities and policies of the target group, recipient and donor.

(5)Sustainability

“Sustainability” is a term used for evaluating the extent to which the objectives of an aid activity will
continue after the project assistance is over; the extent to which the groups affected by the aid want
to and can take charge them to continue accomplishing its objectives. Sustainability is concerned
with measuring whether an activity or an impact is likely to continue after donor funding has been

withdrawn. Projects need to be environmentally as well as financially sustainable.

444
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2, The results of the evaluation

2-1, Summary

(1) Efficiency

Since the mid-term evaluation stage (December 2001), things on conversion of Inputs to Qutputs
have been improved (e.g. technology transfer by a long-term expert has been improved). Although
there were some items of Inputs that were not highly activated, achievement level of the Outputs

have been on progress.

There were some Outputs’ items that were not yet achieved. However, these are expected to be

achieved until the Project terminates.

(2) Effectiveness
Achievement of the Project Purpose has not been measured yet. It will be measured jointly by the
Japanese side and the Colombian side until the Project terminates. Therefore, 1t is hard to state the

extent to which the Project Purpose has been achieved in the final evaluation stage.

According to interview survey by a consultant, member of the Final Evaluation Team, C/P’s
technical skills have been achieved to a great extent, and they were progressing. Thus, the Project

Purpose is expected to be achieved to satisfactory level when the Project terminates.

(3) Impacts

The Project has not yet given the instructions on improvement of mill operation to medium-and
small- scale mines by operating the equipped milling facility. Moreover, the Project refrained to
advertise its activity for security reason. There are no enough results yet that allow to instruct the
mine operators. It is hard to expect socio-cultural impacts that are expected to affect the Project area
in the designated term (three years). Therefore, some impacts have not been confirmed, and it is hard
to expect that the Project makes some impacts (e.g. socio-cultural, technological, and economical

Impacts) on mine operators in the designated term (three years).

(4) Relevance
The Project activities meet the needs of medium-and small- scale mine operators. They expect the
effective way of mineral processing be developed by the Project. They wish to raise gold production

rate by the newly developed way of mineral processing, and they wish to increase level of their

- 38 -
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INcome.

(5) Sustainability

In respect of institutional and financial aspects, there is not a special problem. The Project has
established its own management. After the Project termination, it will be operated under the
responsibility of INGEOMINAS. But, in terms of the technical aspect, most C/Ps feel that they have
not yet achieved the satisfactory level to develop further activities for giving instructions on
improvement of mill operation to medium-and small- scale mines in the gold mining area. The C/Ps

needs more experience in future through laboratory research and operation of the milling test facility.

ABY
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2-2.Achievement of the Plan

Narrative Summary Veriliable Indicator Result
Super Goal 1.Ratic of mining in GDP 1. 1.79%(1996), 1.75%(1997),
The Colombian mining2. Trend of gold production 1.75%(1998), 1.84%(1999)

industry will be promoted inj3.Comparison on contamination of wastey 1q 811kg(1998), 34,600kg(1999)
consideration of environment| water from mines and mills. ’ T '
37,018kg(2000)

protection in the mining areas.
3.Situation is progressing,

Overall Goal 1.Comparison of gold recovery in the regionalll. Situation is progressing.
The operational situations off gold mining areas.
the medium, small and pretty]2.Improvement of the waste water treatment
scale mining activities at the] process in the above areas.
regional gold mining areas will

2. Situation is progressing.

Project Purpose 1.C/P personnel daily activities observed by|l.The activities will be measured unti
Counterpart  Personnel  of] Japanese experts according to the 5 criteria) the Project terminates.
INGEOMINAS and| agreed upon on the M/M signed oM The performance will be measured

IMINERCOL become capable] December 19, 2000.
to give instructions on2.C/P  persommel performance at  the)
improvement of mill operation} International Seminar to be held in May
to medium-and small- scale] 2002, observed by Japanese Expert
mines in the gold mining area. | according to the 5 criteria agreed upon on|
the M/M signed on December 19. 2000,

until the Project terminates.

Qutputs 0-1.The Project is operated by necessary staffs0-1 The number of staff from the
0.Project operation unit will be| in line with the content of M/D. Colombian side was 21. This was
established. O-2.Necessary budget is allocated from the| appropriate number for operating the
1.Mobile mining test facilities] Government. Project.
will  be installed and|0-3.All C/Ps understand the Project Purpose0-2.The budget was enough to operate
maintained. and operate the Project in line with Plan| the Project.

2. Engineers in charge of the of Operation (PO). 0-3.All C/Ps understood the Project
designing of mills including] Purpose and operated the Project in
environmental control willll-1.Mobile  milling  test facility is| line with Plan of Operation (PQ).
be trained. appropriately operated. 1-1.The facility has been operated.

3.The guidelines on thell-2.Operation manual for mobile milling tesfl-2,The  operation manual  was|
improvement of  milll facility is developed in the Project term. developed.
operation including|1-3.Maintenance manual for mobile milling]-3.THe maintenance manual was
environmental control willl test facility is developed in the Project term. developed.
be proposed to the mines 2-1.Technology transfer for designing
and mills projected. 2-1.Technical level of C/Ps is admitted by mills has not yet been conducted. It

experts, will be conducted in April 2002.
2-2.Milling test manual is developed in thel2-2. The test manual was under

Project term. preparation, It will be prepared by
2-3.Basic design manual is developed in the| March 2002.

Project term. 2-3. The design manual was under

preparation. It will be prepared by
3-1.Guideline on mill operation improvement April or May 2002,

is prepared in the Project term. 3-1.The  guideline  was  under
3-2.International seminar is implemented in| preparation. It will be prepared until
the Project tern. the Project terminates. It should

include the two production processes
(Diamante and Ginebra mines) in the]
medium and small-scale mines.
3-2.International seminar has not yet
implemented. It will be implemented
by May, 2002.

A4
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Inputs

Agreed items in the R/D Result

(Japanese side) (Japanese side)

1. Dispatch of Experts 1-1.Long-term experts. 4 experts (Chief Advisor,
ll-1.Lo'ng—tem? Experts Coordinator, Mineral Processing Technology, and
1) ChlefA_dvxsor: I person Waste Water Treatment) were always assigned
1i) Coordinator: 1 person (ANNEX 2).

ii1) Mineral Processing Technology:1 person

iv) Waste Water Treatment: 1 person 1-2.Short-term experis: 9 experts (Mineralogy Analysis,

1-2. Short-term Experts Waste Water Analysis, Plant Installation, Seminar
When necessity arises Lecturer, etc.) have been assigned in the Project
term (ANNEX2).

2.Acceptance of counterpart personnel in Japan

1 - 2 counterparts yearly 2. 10 trainees will be accepted during the Project term

. . . (ANNEX4).
3.Provision of machinery and equipment

-1 set of the mobile milling test facilities without
carrying vehicles, 3. Provided machinery/equipment are listed in Annex 5.
-1(one) vehicle 4x4 and office equipment.

(Colombian side) (Colombian side)

1.Allocation of Personnel 1. 21 C/Ps were always assigned. 2 of them are contract
o ) employees provided by MINERCOL (ANNEX3).

2. Expeniditure of Operational Costs (P/D:1, P/M:1, Mineral Processing:4, Waste Water

Treatment:3, Geological Environment:1 Geological
Analysis:2, Administration:3, Operator: 4, Driver:1,
Secretary: 1)

3 Preparation of Buildings and Facilities at the site of
the Project

1) Office for the Japanese experts

ii) Office for the Colombia staff

iii) Laboratories ] L 2.The operational costs were appropriately allocated to
iv) Infrastructures concerning mobile milling test the Project.

facilities
4 Procurement of the Machinery and Equipment 3. Items of i}-iv) were appropriately provided.

. les for the Proj . .
>-Supply of Ore Samples for the Project 4. Necessary machinery/ equipment was procured.

6. Treatment and Management of the Products from the
operation of the mobile milling test facilities 5. The samples were supplied.

6.The waste products are stored in the Project site.

L A



2-3.Details

2-3-1.Efficiency
(1) Availability of Inputs

Content

Reference

a. Expert

-Long-term experts: Total number of long-term experts was 4 (chief
advisor, coordinator, mineral processing, and wastewater treatment).
Experts of mineral processing and wastewater treatment were
permanently necessitated to instruct C/Ps in the operation of the
milling test facility.

-Short-term experts: Total number of short-term experts was 9. One
more expert will be dispatched after the final evaluation stage.
Dispatch term ranged from 7 days to approximately 2.5 months.

-Although dispatch of long-term experts was not planned in the field of
mineralogical analysis, technology transfer of this field was conducted
successfully; in other words, the designated short-term experts
conducted technology transfer appropriately.

Interview with
C/Ps and P/M

b. Counterpart
training in Japan

-The number of C/Ps who were trained in Japan was 8. Two more C/Ps
will be trained before the Project termination. Some training
programs were not planned so that C/Ps could satisfy their desires
sufficiently; in other words, they could produce the PDM Outputs.
However, this program was useful to leam any circumstances in
Japan.

Interview
with C/Ps and
P/M

c. Equipment
provided by the
Japanese side

-Provision timing of a mobile milling test facility, which was essential
equipment to operate the Project, was delayed. It took time to prepare
the equipment and delivery from Japan.

-Some of the provided equipment (e.g. mercury analyzer, ion
chromatograph analyzer) was not utilized in the final evaluation
stage. The equipment will be utilized in the future.

-As well as the provided facility, the Colombian side had a concern in
a facility, by which continuous operation can not be conducted under
the present conditions and some adjustments may be required.

Interview with
experts, C/Ps,
and P/M
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d. Allocation of
personnel

-21 C/Ps (P/D:1, P/M:1, Mineral Processing:4, Waste Water
Treatment:3, Geological Analysis:2, Geological Environment:],
Administration:3, Operator:4, Diver:1, Secretary:]) have been
assigned when final evaluation team was dispatched. Judging from the
prepared essential equipment and the number of the Japanese experts,
the number of C/Ps of each field was enough for the Project operation
and technology transfer from the Japanese side.

-Most C/Ps belonged to INGEOMINAS. The number of C/Ps provided
by MINERCOL was only two. Moreover, the staff of MINERCOL was
not a regular staff.

-Most C/Ps except two staff in the field of mineral processing have been
related to the Project since the Project started, and technology transfer
was conducted efficiently.

Interview with
experts, C/Ps,
and P/M

e. Expenditure
of Operational
Costs

-Construction for foundation work of mobile milling facility was
delayed. This matter as well as delay of provision from Japan hindered
to operate the milling facility as scheduled.

Interview with
experts, C/Ps,
and P/M

f. Preparation of
Facilities at the

iii)Laboratories

)Office for the Japanese experts
ii)Office for the Colombian stafl

iv)Infrastructures concerning mobile
mining test facilitics

-Items of 1) to 1v) were prepared in accordance with
Input plan. Office/ laboratory space of each item
were enough.

Buildings and
site of the Project

Interview with
experts, C/Ps,
and P/M

g. Procurement
of Machinery
and Equipment

-The Colombian side cooperatively procured necessary spare parts and
consumable supplies for the Project. Although some machinery/
equipment took time to be procured, the Colombian side made an
effort to procure it as scheduled and to operate the Project without a
long delay.

nterview with
experts, C/Ps,
and P/M

h. Supply of Ore
Samples for the
Project

-Ore samples were prepared by C/Ps. They were taken at two mining
areas: Diamante and Ginebra. Therefore, concermning the guidelines
stated in Qutput 3, the Project would prepare the guidelines on the two
mine areas.

Interview with
experts, C/Ps,
and P/M

i. Treatment and
Management of
the Products
from the
operation of the
mobile milling
test facilities

-Amount of waste products generated from the milling test facilities was
not large enough to be transported to a mining area, because the
amount was small. The waste products are stored in the Project site.

Interview with
experts, C/Ps,
and P/M

.
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(2)Achievement level of Outputs

Contents

Reference

Qutput 0

“Project operation unit will be established.”

The verifiable indicators have been confirmed as shown below.
0-1.The number of staff from the Colombian side was 21. This was|
appropriate number for operating the Project. P/D, who has been
supervising this Project since the phase one, contributed to organize
the Project. :
0-2. Necessary budget was allocated from INGEOMINAS. Sometimes,
it was not allocated as scheduled (e.g.2-3-1 (1) e).
0-3.C/Ps grasped the meaning of the Project Purpose of PDM, but they]
hope to gather more information on experimental results from the
facility in order to initiate the transfer of technology to the ming
operators.

Interview with
experts

Output 1

The verifiable indicators have been confirmed as shown below.

1-1.The mobile milling test facility was operated appropriately. But,
there was a difference in recognition of substantial function of the
mobile milling test facility between the Japanese side and thel
Colombian side.

1-2.Operation manual for mobile milling test facility was prepared.

1-3.Maintenance manual for mobile milling test facility was prepared.

“Mobile milling test facility will be mnstalled and maintained.” Tnterview with

experts

Output 2

The verifiable indicators have been confirmed as shown below.
2-1.Technology transfer for designing mills will be conducted by April
2002.
2-2 Milling test manual will be prepared jointly by the Japanese side
and the Colombian side by March 2002.
2-3 Basic design manual will be also prepared jointly by the Japanese
side and the Colombian side by April or May 2002,

“Enoineers m charee of the desiening of mills mcluding environmental[lnterview with
control will be trained.” experts

Output 3

rojected,

The verifiable indicators have been confirmed as shown below.

3-1.The guidelines on mill operation improvement were under
preparation. These will be prepared until the Project terminates. The
Project would prepare the guidelmes on the mine areas of Diamante]
and Ginebra.

3-2 International semunar will be held in May 2002. Scientists
engineers from Brazil, Chile, and Japan will participate in this
serminar.

The guidelines on the improvement of mill operation includinginterview with
environmental control will be proposed to the munes and millgiexperts
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2-3-2.Effectiveness

Content

Reference

Achievement
level of Project
Purpose

i. Achievement of the Project Purpose has not been measured yet at final
evaluation stage, because Output 2 and 3 are not achieved so far. The
achievement will be measured by the verifiable indicators, which were
prepared when the Mid-term Evaluation Study Team discussed with the
Project team. Until the Project terminates, the Japanese experts are
going to assess the achievement of C/Ps’ technical skills objectively
through interview.

ii. Long-term experts check how their C/Ps technical levels progress.
They check the C/Ps technical level by a monitoring checklist, in which
instruction items concerning the PDM activities are listed. The experts
measure the C/Ps capacity level about the items by five grades.
According to the checklist, all C/Ps technical level is progressing. But,
most C/Ps feel that their technical skills have not achieved the required
sufficient level to give proper instructions on improved mill operation to
medium-and small- scale mines in the gold mining area.

Interview  with
experts, C/Ps

Obstruction
factors of
achievement of]
the Project
Purpose

i) The Colombian side is not always satisfied with the research results by
operating the mobile milling test facility. It felt that C/Ps’ technical
skills would be developed by operating a milling test facility under
more desired condition. This issue arose from C/Ps of mineral
processing, and the Colombian side commented that the issue should be
overall issue for operating the Project. Moreover, the C/Ps of mineral
processing commented that they could not study methodology in
mineral processing by operating a facility under present condition, and
also the methodology was important for giving proper instructions on
improved mill operation to medium-and small scale mines in the gold
mining area.

i1))The Japanese experts’ team explained that a major objective of
technology transfer in this Project is to find out the optimum conditions
for effective milling operations by a mobile milling test facility (i.e.
present facility).

The Japanese side commented that such Colombian side’s argument is
derived from lack of understanding on the substantial function of
mobile mill. The Colombian C/Ps thinks that the tests on mobile plants
are essential to determine optimum conditions as well as designs for
scaling up and also to help better understanding of how to improve
mineral processing. It also quoted that the present facility had been
equipped according to the content of the R/D agreed between the
Japanese side and the Colombian side. Scope of research by the agreed
facility should be supported between both sides; and therefore, research
methods by operating the present facility should be upheld.

Interview  with
experts, C/Ps
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2-3-3.Impacts

Content

Reference

Achievement
level of Super
Goal and
Overall Goal

i. Super Goal: Two verifiable indicators: 1) ratio of mining in GDP and 2)
Gold production were roughly confirmed. But 1t is uncertain whether or
not the Project affected these indicators. Another indicator, 3)
Contamination of wastewater from mines and mills, was not confirmed at
the final evaluation stage.

ii. Overall Goal: Achievement of Overall Goal was not confirmed by the
verifiable indicators: 1) Comparison of gold recovery in the regional gold
mining areas; and 2) Improvement of the wastewater treatment process in
the regional gold mining areas, too.

[mpacts from
the aspects of
Policy,
Technology,
Socio-culture,
Institution and
Management,
and Economy

-The impacts were not confirmed because the Project has not yet given
proper mnstructions on improved mill operation to adequate mine
operators. Expected impacts (e.g. impacts about the aspects of
technology and economy) to the mine sector were not confirmed, too.

Moreover, the Project refrained to advertise its activity to ensure safety.
There are no enough results yet that allow to instruct the mine operators.
It is hard to expect socio-cultural impacts that are expected to affect the
Project area in the designated term (three years).

Interview with
experts, P/D,
P/M, and C/Ps

staff but also other INGEOMINAS staff. The Project made a positive
impact on the community.

Change of the N A, Interview with

life of Target C/Ps and P/M

group

Other impacts  -There is a Japanese immigrants’ community of 1,000 people in Cali area. {Interview with
The Project team is directly or indirectly concemed with the community, |experts, C/Ps,
and the community became known to not only the Project-concemed [and P/M

Negative -Negative impacts have not been confirmed. Interview with
impacts experts, C/Ps,
and P/M
\J/
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2-3-4,Relevance

Content Reference

Super Goal L The mining sector is important for country development in Colombia. |Interview with
Relevance with | Departamento Nacional de Planeacion issues a policy paper “Cambio P/D, PIM
the country policy] Para construir la paz”, in which the mining sector eams a third of

national amount of acquisition of foreign currencies, and it plays a key

functional role in Colombia.
Overall Goal Needs of medium-and small scale mine operators are to raise gold [Interview with
Needs of production and increase level of their income. Level of income in the P/M
medium-and mining area is relatively low. The mine operators expect that the Project
small- scale develop effective way of mineral processing. The mine operators can
mines raise gold production more and increase their income level, if the

optimum conditions for milling operation of ores are developed by the

Project. The Project implementation meets the needs of the medium-and

small scale mine operators.
Project Purpose |-A mobile milling test facility, which was necessary equipment for the [Interview — with
Needs of target C/Ps to acquire the abilities to fulfill the Project Purpose, was equipped. [experts and
oroup The facility was equipped in accordance with the contents of R/D. But, [P/M, C/P

the facility as a tool of instruction has not been fully utilized yet.

J/
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2-3-5.Sustainability

Content

Reference

Institutional
Aspects

Operation system has been established to pursue and develop its activities.
Project Director (P/D) has played a key role concerning preparation of the
present operation system. P/D has been supervising the Project for 8 years
since phase one was implemented. He contributed to supervise the Project.
Such person is essential in order that the present operation system is
sustained.

Interview with
P/D, P/M, C/Ps
and experts

Financial
Aspects

Financial resources of the Project are budget allocated from INGEOMINAS
and MINERCOL. Their resources come from National Royalty Fund and
National Budget. After the Project termination, it will be operated under the
responsibility of INGEOMINAS, and it will be managed by the two
financial resources. The Colombian side does not have a plan for making
the present Project operation system a self-financing organization. The
Project will be affected by revenue of the Government.

MME (Ministry of Mines and Energy) and DNP (National Planning
Development) approved INGEOMINAS’s BPINs (National Investment
Project Catalogue) for the period 2002-2006. Mineral processing activities
are included in the BPINs.

Interview with
P/D

Technical
Aspects

i. The Colombian side could operate and maintain the provided mobile
milling test facility appropriately without a special problem. Operation and
maintenance manuals have been prepared. Aithough some equipment of the
facility may need being checked by specialists of manufacturers, the
Colombian side could solve most issues on the maintenance by itself.

i1. The Japanese experts assess that the C/Ps’ capabilities have been achieved
to satisfactory level, and they can develop their further activities. However,
the C/Ps assess the level of their capabilities 1s not satisfactory. The C/Ps
needs to learn more experience through laboratory research and operation
of the milling test facility.

iii. The guideline stated in Output 3 will be prepared until the Project
terminates. This is the most important document for the Colombian side in
order to develop its further activities.

iv. In order to prepare the guideline successfully, it needs sufficient
information including experimental results of the facility. Therefore, how
successfully the guideline is prepared depends on how much the Colombian
side can conduct site inspection in the designated areas as possible as they
can.

v. About the designing of mills stated in Output 2, C/Ps will be instructed in
this field in April, 2002 by a short-term expert. The design skill as well as
the skill for preparing the guideline 1s important for C/Ps to operate the
Project successfully in the future. As far as the present activities are looked
at, C/Ps could acquire the skills, but to the extent to which they could
acquire the skill is unclear at the final evaluation stage.

Interview with
P/M, C/Ps and
experts
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3. Conclusions

(1)The Japanese side and the Colombian side mutually confirmed that the Project Purpose will have
been achieved to almost satisfactory level, because the level of the Outputs was progressing in
terms of preparation of operation and maintenance manuals.

(2)There was partly a difference in recognition of substantial function of the mobile milling test
facility between the Japanese side and the Colombian side. A member of the Final Evaluation
Team gave a detailed explanation gn the function of the facility, thus helping them have more
clear-cut ideas on it.

(3)Operation and maintenance manuals in Output 1 had been prepared. It is expected that they might
assist the Project in solving most issues on operation and maintenance of the facilities and the

equipment.

4. Recommendations

(1) Achievement of the Project Purpose should be measured jointly by the Japanese side and the
Colombian side until the Project terminates. The results of achievement should be discussed with
C/Ps, and they should be reported to the Project concerned-organizations/ committees (i.e. JICA,
INGEOMINAS, MINERCOL, Joint Coordinating/ Operation Committees).

(2) The milling test facility is essential for finding optimum conditions on other designated mining
areas and requires some adjustments.

(3)It is expected that C/Ps should have much more experience in future through laboratory research

and operation of the milling test facility.

5. Lessons Learned

In a project relating to human resources development, it seems hard to implement the project n
accordance with the PCM method, in which achievements of OQutputs and Project Purpose need to be
measured by clear indicators. In this Project, it has been taking time to collect necessary data mainly
from facility operation including laboratory research. Such project needs enough time to make a

success. It is hard to expect results or PDM Outputs within three years or so.

Moreover, in this Project the level of Project Purpose was regarded slightly high, and therefore some

modification should have been made before the final evaluation.

AAY
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ANNEX 1

Project Design Matrix (PDMe)

Project title: The Project on Improvement of Mineral Processing Technology Concerning Medium and Small-scale Mines
Implementing Agency:JICA, Counterpart Agency:INGEOMINAS

March 2002
Project Term:1999-2002

Target Group :INGEOMINAS Staff

Narrative Summary

Verifiable Indicators

Means of Verification

Important Assumptions

Super Goal
The Colombian mining industry will be

protection in the mining areas.

promoted in consideration of environment|3.Comparison on contamination of waste water from mines and

1.Ratio of mining in GDP
2. Trend of gold production

mills.

1.Statistics of DNP

2. Statistics of MINMINAS
3.Statistics of Industry

4. Interviews and questionnaire survey
with/to the parties concerned

a)Continuation of the regional mining
promotion  policy by  the
government and mining industry.

Overall Goal

The operational situations of the medium,
small and petty scale mining activities at the
regional gold mining areas will bel
improved.

1.Comparison of gold recovery in the regional gold mining]
areas.

2. Improvement of the waste water treatment process in the
above areas.

1.Results of mill operation
2.Results of analysis of waste water]
from mills
3.Interview and questionnaire with/to
the industry

a)Economic situation is stabilized.

b)Gold price be stabilized.

c)Economic infrastructures is
sustained.

IProject Purpose

Counterpart Personnel of INGEOMINAS
and MINERCOL become capable to give
instructions on  improvement of mill

in the gold mining area.

operation to medium-and small scale mines{ held in May 2002, observed by Japanese Experts according to

1.C/P personnel daily activities observed by Japanese experts|
according to the 5 criteria agreed upon on the M/M signed on
December 19, 2000.

2.C/P personnel performance at the International Seminar to be

the 5 criteria agreed upon on the M/M signed on December
19, 2000.

1.Interview with experts
2 Interview with experts

a)Establishment plan on central
cooperative mills in regional
mining areas will be progressed.

Outputs
0.Project operation unit will be established.

1.Mobile mining test facilities will be
installed and maintained.

2 Engineers in charge of the designing of]
mills including environmental control will
be trained.

3.The guidelines on the improvement of mill

operation including environmental control

will be proposed to the mines and mills
projected.

of M/D.
0-2 Necessary budget is allocated from the Government.
0-3.All C/Ps understand the Project Purpose and operate the Project in
line with Plan of Operation (PO).

1-1.Mobile milling test facility is appropriately operated.

1-2.Operation manual for mobile milling test facility is developed in the
Project term. :

1-3.Maintenance manual for mobile milling test facility is developed in|

" the Project term.

2-1 Technical level of C/Ps is admitted by experts.
2-2.Milling test manual is developed in the Project term.
2-3 Basic design manual is developed in the Project term,

3-1.Guideline on mill operation improvement is prepared in the Project]
term. .

3-2 Technical seminar is implemented in the Project term,

[0-1.The Project is operated by necessary staffs in line with the contentl0-1.Project report

" 2-2.Resuit of milling test manual

0-2. Project report
0-3.Interview and questionnaire with
C/Ps

1-1.Project report

1-2.Result of operation manual
1-3.Result of mainicnance manual
2-1.Monitoring sheet

2-3. Result of basic design manual

3-1.Result of guideline
3-2.Result of technical guidance

2)Situation of public peace and order
in the gold mining areas projected
will be maintained.

b)The assighment of the counterparts
will be continued at
INGEOMINAS and MINERCOL.
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Activities

0-1.Allocate the personnel and budget based on schedule.
0-2 Establish a Joint Coordinating Committee.
0-3.Establish a Joint Operating Committee.

1-1.Make plan and procure the machinery and facilities.
1-2.Install and maintain the machinery and equipment.
1-3 Prepare manuals on operation and maintenance of
machinery and equipment.

2-1.Arrange the stable supply of the ore samples projected.
0.2 Investigate the mining properties of the ores projected by
the laboratory tests.

2-3 Determinate the optimum conditions for effective milling
operation of the ores projected by the operation of the
mobile milling test facilities.

2-4 Determinate the optimum conditions concerning waste
water treatment process at the mines and mills in the
regional gold mining areas.

2-5 Prepare the manuals necessary for the milling and waste
water treatment test.

2-6.Formulate the manuals on cooperative mill design.

2-7 Formulate the guidelines on mill operation including
waste water treatment guidance.

3-1 Implement the study to the mines projected.

3-2 Formulate the guidelines on improvement of mill
operation of the mines projected.

3-3. Implement the seminars concerning the Project.

Inputs

a)[nputs from the both sides are

Japanese side

Colombia side

executed in line with the plan.

1.Dispatch of Experts
1-1.Long-term Experts
1)Chief Advisor: 1 person
2)Coordinator: 1 person
3)Mineral Processing Technology:1 person
4)Waste Water Treatment: 1 person
1-2.Short-term Experts
When necessity arises
2 Acceptance of counterpart personne] in
Japan
1 - 2 counterparts yearly
3. Provision of machinery and equipment
-1 set of the mobile milling test facilities
without carrying vehicles.
-1(one) vehicle 4x4 and office

equipment.

1.Allocation of Personnel
2 Expeniditure of Operational Costs
3 Preparation of Buildings and Facilities
at the site of the Project
1)Office for the Japanese experts
2)Office for the Colombia staff
3)Laboratories
#)Infrastructures concerning mobile
milling test facilities
4 Procurement of the Machinery and
Equipment
5.Supply of Ore Sampies for the Project
6. Treatment and Management of the
Products from the operation of the

mobile milling test facilities

b)The customs clearance of the
machinery and equipment provided
from the Japanese side will be
processed smoothly.

c)The measures concerning the
security of the Japanese experts at

the Project site will be taken

properly.

(Pre-conditions)

a)The agreement on the cooperation
to the implementation of the
Project will be conducted between
INGEOMINAS, MINERCOL and
the owners concerning medium,

small and pretty scale mines.
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ANNEX 2

Personnel Record Sheet

Mid-term Evaluation

Final Evaluption

Year 1999 2000 2001 2002
Category Quarter 3 4 1 2 3 4 1 2 3 4 1 2
Japanese Experts Pian/Actual
Chief Advisor Plan R R R A, R A R A S AR A T A A SNSRI NSANR SANR SN
Long term
Yukinori Abe 9 Actual
Project Coordinator Plan
) Long term
Akira Owashi Actual
Mineral Processing Plan
Leong term
Toshio Hosooka Actual
Waste Water Treatment Plan x\"\\\\TI\\\\\\\\;\\\‘C"\\\\;\\\}\r\\‘u\j\\\\\\\\ AR A
Long term ] [ RS F
Kanji Miura Actual
Mineralogy Analize Plan Hh
. . Short term AT
Mitsuo Yarmnaguchi Actual [
Waste Water analize Plan
- ) Short term ey
Kenji Mikami Actual
Plant Installation(Machinnary) Plan
Short term oy
Heiji Matsuo Actual I
Plant Instaltation{Machinnary) Plan o
Short term i
Atsurou Takayama Actual
Seminar Lecturer Plan
. Short term
Nobuyuki Kawamura Actual =
Seminar Lecturer Plan
. Short term
Kenji lto Actual i
Mineral Processing Plan 7.4 PP ITITITTIIFTY 4l
" . . Long term
Hisamitsu Ooki Actual
Mineralogy Anzlize Plan
Short term
Masataoshi Murata Actual
Treatment of Residual Plan
i Short tarm
Toshihisa Shimokura Actual
Design of Ore Dressing Plant Plan L= ]
Short term
Actuat

r/

Mid-term Evaluation

Final Evaluation
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ANNEX 3
Personnel Record Sheet Mid-term Evaluation Final Evaluation
Year 1999 2000 2001 2002
Category Quarter 1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
Counterparts
o Plan h e L T T " SESIARINSSEARRRIRN TS
Jorge FLondono (Mineral Processing) PFroject Coordinator Actual P 1
13 e 1 1 ) 1
C/P Project Plan SRS ASY \{\\\\'\\\\'\\\"\\\\%‘u\\}\IL\\\“\\\\l\\\\'\\\\\\\\lr |
Silvia €. Lendono (Mineral Processing) Coordi from May ] ! ! . - i Snsillonsies i Rusmeatmutt BESSS NS
2001 Actual
1 T | I 1 1 ) 3 L
Plan AL A AR AR AR TR Y %, |
" 1 T o | 1 T
Jutio c. Rejo O, (Mineral Processing) cP
Actual I
Plan T L TR TUAR SN TR N ACS TR SR CURATY
Martin £. Rodriguez C. {Minera} Processing) [C/P !
Actual | I
R Plan AR ARRRNIAE LR ARA LR AL LR RN AEARA A AL LR LR GO AL
Yolanda C. Romaers (Waste Water P 1 1 ] 1 1 ] S T I. 1
Treaumant) Actual
Gloria E. Mosquera (Waste Water o Plan C \\\‘(c\“‘Ji‘f\{\(ﬁ\\\l\“\‘L\“&“\\\*‘m\\\l\.\\\k\\\h\i -
Treatment) Actual ; —
Plan A T I T A T LL AL A AR L LA AR AL E AL AL LA L A AL LA LA A A AL AL LA ]
Nury O. Perez (Waste Water Treatmenr) |C/P o ) | | :
Actual
Ptan L \\‘{\\\{\\\{\L\\lk\\\{‘\\{\\\l{\\\"\1\\{1\\{\\\'\\\‘} S
Teresa Duque (Geological Environment) (7] - | ! 1 | 1 ] -
Actual
Plan
Juan C, Malano (Geological Analize) %4 -
Actual i
Plan T AT L A AR AR AR AR LA L AT A A AR AR AR AR AR L . ]
Jaime M, Buitrago (Geological Analize) cr 1 1 I 1 ! 11 I ] I £
Actual
Plan T AL AL AT T T LT T A LA A TR AR A L AN A RO R S |
Adolto Alarcon (Management + General (o7
Drecter) Project Director Actual
Plan A R A A A L A AL L A A AL L A N A AL AL, AR . AT ]
Albarte Ochoa (Management - Reglonal c® 1 1. | | 1 1 11 T N 1 T T
Qtector) Praject Manager Actual
= 4 4 = . ¢
Alvero Pinifla (Administration) /Marta E. o Plan L ‘\\\\“‘1“\\\\\\ k\\\\\\\‘_}.\\ L\\\.\‘l\\\\\\\\\\\\\\\ |
Osza (Administracion) Actual :
P Chia Plan AR AALARLY LLLLARER R AR AR R R ]
Jarge Martin Molina (Adminlstration) e S
= Administrator Actual
Pian e e, umm— S S e M A § S—
Gustavo Nera Arenas{administration) C/F Admini: - 1 }
Actual
P Chinf Plan F b . = {
Silvivia | Alvarez Q. (Administration} iy i N
Administrator Actual
. Plan
Luz Stella Ramirez D, (Administration) P qu
AdminisLrator Actual
Plan
Luz Mery Duitama (Administration) €A Admini
Actual
Mid-term|Evaluation Final Evahfation
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ANNEX 4
Personnel Record Sheet Mid-term|Evaluation Final Evalution
Year 1999 2000 2001 2002
Category Quarter 1 2 3 4 1 4 3 4 1 2 3 4 1 2
C/P Traning
cm Plan =3
Alberto Octioa (Management) Project Manager etval o
Pian 3N
Nury Q. Perez (Waste Water Treatment} [C/P
Actual
Gleria £, Mosquera (Wasta Water P Plan I
Treatment) Actual m
Plan m
Sitvia £. Londono (Mineral Processing)) P
Actual m
C/P Chiel Plan 53
Sitvia ). Alvarez Quintero {(Administration) -
Administeator Actual |
Plan
Jorge I. Lendono E. (Mineral Processing) ce
Actual
Plan @
Yolanda Cancon R. (Waste Water Treatment}|C/P
Actual
Plan
Gustave Nera A (Mineral Processing) C/P Administrator
Actual [0
Plan 5
Julic CesarRojo (Mineral Processing) cr
Actual
Plan "W
Luz Mery Duitama (Technology Tranfer) C/P Admini
Actual

Finat gwaligtion

Mid-term Evaluation

5,
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ANNEX 5

Equipment Record Sheet

Donation Fiscal

Name of Machine

No.

Date of Instalation

Responsible Person

-gg_

Year
1999 Computer(NEC - LaVieNX) 1 |July 16/1999 Yukinori Abe
1999  |Computer(Macintosh - Powerbook G3) T |July 16/1999 Akira Owashi
1999 Computer(COMPAQ - Deskpro EP)) 1 |March 08/2000 Martha Medina
1999 Computer(COMPAQ - Presario 5713)) 1 [March 08/2000 Martha Medina
1999 Vehicle(TOYOTA PRADO) 1 March 08/2000 Pedro Munoz
1999  |{Total Cyanide Analyzer 1 |March 08/2000 Yolanda Canon
1999 Electric Board(Plus BFO35 S) 1 |March 10/2000 Nubia Pedreros
1999  |Copy-machine(TOSHIBA3560) 1 {March 17/2000 Martha Medina
1999 Video projecter(SHARP XG-NV4SU) 1 [March 21/2000 Nubia Pedreros
1999 Mobil Milling Test Plant{MESCO) 1 |June 09/2000 Alberto Ochoa
1999 Computer(NEC - LaVieNX) 1 |August 16/2000 Toshio Hosooka
2000 Recorder(SUGIYAMA-GEN-IRIKI) 1 Octerber 18/2000 Yolanda Canon
2000  |Computer(NEC - LaVieC) 1 |November 10/2000 Kanji Miura
2000 Computer{compagq - v45) 1 |February 14/2001 Yukinori Abe
2000 Water Quality Checker(HORIBA U-10) 1 |May 18/2001 Yolanda Canon
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Equipment Record Sheet
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Donation Fiscal

Year Name of Machine No. Date of Instalation Responsible Person

2001 Computer(TOSHIBA DYNABOOK,A1/570PMC) 1 |July 17/2001 Hisamitsu Oki

2001 Scanner (ES-8500) 1 |uly 17/2001 Hisamitsu Oki

2001 lon Chromatograph(IA-100) T [Septiember 03/2001 Yolanda Canon
2001 Mercury Analyzer (RA-3) 1 |Dicember 06/2001 Yolanda Canon
2007 |siurry Pump 2 |Dicember 06/2001 Maria Eugenia Ossa
2001 Hose Pump (SP-15) 2 |Dicember 06/2001 Maria Eugenia Ossa
20017 Belt Feeder (BF-1) 1 |Dicember 06/2001 Maria Eugenia Ossa
2001 Vibrating Feeder (CF-1) 1 |Dicember 06/2001 Maria Eugenia Ossa
2001 Stainless steel Volute Pump {32x32FSS-2F6.75) 1 |Dicember 06/2001 Maria Eugenia Ossa
2001 Stainless steel Volute Pump {40x32FSS-2G63.7) 1 |Dicember 06/2001 Maria Eugenia Ossa
2001 End suctionVolute Pump (32x32FS-2G62.2) 1 |Dicember 06/2001 Maria Eugenia Ossa
2001 End suctionVolute Pump (32x32FS2F6.4) 1  |Dicember 06/2001 Maria Eugenia Ossa
2001 |Peristaltic Pump (MP-503) 1 |Dicember 06/2001 Maria Eugenia Ossa
2001 |Peristaltic Pump (MP-504) 1 |Dicember 06/2001 Maria Eugenia Ossa
2001 |Peristaltic Pump (MP-505) 2 |Dicember 06/2001 Maria Eugenia Ossa
2001 Pump for Slurry Pump (DNP-08) 1 |Dicember 06/2001 Maria Eugenia Ossa
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Equipment Record Sheet
DonatYizr;rFiscai Name of Machine No. Date of Instalation Responsible Person
2001  |Vacuum Pump (20NVD 6.4) 1  |Dicember 06/2007 Maria Eugenia Ossa
2001  |Classifier (SP-50) 1  |Dicember 06/2001 Maria Eugenia Ossa
20071  [Contamination Meter (LK-600PS) 1 |Dicember 06/2001 Juan Carlos Molano
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Annual Plan of Operation (JAPANESE FISCAL YEAR 2002) ANNEX 6
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2001 I 20.02(Japanese Fiscal Year) Responsible
Activities Target 2002(Calender Year) Person in the Input
1] 2| 3] 4] 5| 6| 7| 8] 9] 10] 11] 12]Project
Output O: Project Operation Unit will be established
0-1. Allocation of Personnel and Budget
Secure the necessary PM
0-1-1. Make Staff Allocation Plan number of counterparts PD PC
_ and amount of bidget for LE
0-1-2. Assign the Counterparts and Staff effective progress of the CA
Proj | c/pP
ject
0-1-3. Allocate the Budget for 2002
0-2. Establishment of the Joint Coordinating
Committee
PM
0-2-1. Set up the Joint Coordinating Ap;?rove the APQ an
Committes review the progress of PD PC
o , , the TCP and TSI CA
0-2-2. Open the meeting of the Joint =
Coordinating Committee —
0-3. Establishment of the Joint Operating oM
Committee Secure the smooth CA
0-3-1. Set up the Joint Operating Committee |[operation of the Project PD PC
0-3-2. Excute the function of the Joint as scheduled ’ LE
Operating Committee
Output 1: Mobil Milling test facilities will be installed and maintained
1-1. Planning and Procurement of the PM
Machinery and Facilities
1-1-1. Review the plans of the Machinery and |Secure the tools for PD p
Facilities technology transfer C
1-1-2. Procure the Machinery and Facilities CA LE
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2001 l 2002 (Japanese Fiscal Year)

Responsible
Activities Target 2002(Calender Year) Person in the Input
1] 2] 3] 4] s[ 6] 7] 8] 9] 10 11] 12|Project
Output 1: Mobil Milling test facilities will be installed and maintained

1-2. installation of the Machineray and LE
Equipment Secure the stable PM
1-2-1. Set up the Facilities operation of testing CA SE

facilities
1-2-2. Install the Machinery and Equipment PC
1-3. Preparation of Manuels for Operation and LE
Maintenance Secure the sustained

management and PM
1-3-1. Prepare the op¢ration manual operation of the CA SE
1-3-2. Prepare the maintenance Manual Equipment PC

Output 2: Engineers and Scientists in charge of the technical guidance on the improvement of
mill operation including environmental control will be trained

2-1. Arrangement of the stable supply of the |[Secure the ore samples PM CA
Ore Samples Projected tested
2-2. Investigation on Mineral Processing
Characterristics of the Ore Projected by
laboratory scale PC
2-2-1. Mineralogical Study Collect the basic data on PM c/p

the Ores Projected CA
2-2-2. Chemical analysis LE
2-2-3Amenability study on operative condition
of the Mobil Milling Test Facilities
2-3. Determination of the Optimum Conditions
for Milling Operation of the Ores Projected by PC
Mobiie Milling Test Facilities Investigate the optimum PM
2-3-1. Operate the crushing and screening milling conditions for the c/p
circuit Ore Projected CA LE
2-3-2. Operate the grinding and classifying MA
circuit

2l
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2001 | 2002(Japanese Fiscal Year) Responsible
Activities Target 2002(Calender Year) Person in the Input
1] 2] 3] 4] s| 6] 7| 8] 9] 10] 11| 12{Project
QOutput 2: Engineers and Scientists in charge of the technical guidance on the improvement of mill operation
including environmental control will be trained
2-4. Determination of the Optimum Conditions
for Treatment of Waste Water from Mines and
Mills Investigate the optimum PC
2-4-1. Studi ¢ state of N treatment conditions for PM C/P
f- -1. .tu lesdon };:resen state of waste water| | .\t from mines CA LE
rom mines and mills and mills MA
2-4-2. Basic tests on treatment of waste
water by laboratory scale
2-5. Preparation of the Manuals on test PM PC C/P
procedures ‘ CA LE
2-6. Formulate the manuals an cooperative mill
design investigate the optimum PC
milling conditions for the PM c/p
2-7. Formulate the guidelines on mill opration Ores Projected CA LE

including waste water treatment guidance

Qutput 3: The guidelines on the improvement of mill operation including environmental control

the mines and mills projected

will be proposed to

3-1. Implement the study to the mines
projected

3-2. Formuiate the guidelines on improvement
of mill operation of the mines projected

3-3. Impiement the seminars concerning the
Project

Investigate the optimum

trestment conditions for

waste water from mines
and mills

PM
CA

PC
c/p
LE

4
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The Project on the Improvement of Mineral Processing
Technology
Concerning Medium and Small-Scale Mines.
--Colombia—

ANRA VEE

Mejoramiento Tecnoldgico del Procesamiento
Minerales en la pequefia y mediana Mineria

En Colombia.

(Fuad=s MEE)

2002 4E 2 H{ERk

_ 61 -



1. 7ul= b ARBWBEHICEoH X

a7 EMETIE, 2t —EEIEKEFET LT/ INTF¥y—rb Ol %
XY, 1970 ERBENLRR, AHEZEUEHEROBRET.LETHIFER
A FEBEEREOESHEL LTHEMT, FEEYERARRAELER L
R, iR A2 E0BESIKROTFELER SN, Ll
LML OHME R EZDEH TR T AFMPBEILI N TWARW D, FE
BT B b B SR 2T, E-REMIZEIRT 5 72 DL
PHET S (GMEBERRAETEREEE VY —) 2L XAFXF—HETO
INGEOMINAS WIS+ 5ELFHE L, DAEICR L vy oy PHREN
BAPBEELCEX, ZOEHELZZITTI9924 3 A 31 A0 b 1996 4 3 A
30 HE T, EREL~IEIT BT, O ESR R UL OERUIHAD
LEWBEEERLT,

LL, ERFu ST A, ERELLVTHDIED, EEBRORINEDR
EEAEB D ETHERE 20 2O - REVEAMTMICIX, B8
RESBRBE COESERBRICLIRIENLETHDZ &6, BEDLMBEICAHL
Tulzs VEARERBHEEREL (LD THD,

2. 7uvxl FOBME

1) &%
b/ NERISLLRE B E T 2 2 7 b
2) ErEHEE
O FrEEE TR
il &L X —%8 (Ministerio de Minas y Energia)

@ EREE

HERFLE - SLILEREE - R A BAT SRR

(Instituto de Investigacion e Informacion Geocientifica,Minero
Ambiental y Nuclear)

KFR : INGEOMINAS

- 62 -



3) BE{EH
® BEFEET =7 A VT H—)
INGEOMINAS EE
Adolfo Alarcon Guzman
@ ERELEC 02 bR T ¥)
INGEOMINAS # VU #iEE ¥ o ¥ —EFTR)
Alberto Ochoa Yarza

4) B
19994 6 H 1 H~2002 4 5 A 31 A(3 E£[D)

5 7ulx=/ bk-¥A %
HYFHGEETZHEEEIC 500Km, FRITHET 1 B

6) BfrBEEmsH
® RIS R0 T | TN
FEAMEEN O20F
@ HEIEEHNE -
BRI E 2 AT, BRERE-EERELERT S &I,
FNODRE= 2T AVEERT S,
BB RABRRE L D RERERERHFORELZITV,
BERBR= 2 T NAEERT S,
BEBEARABEEOBELITV. BARB~=2 7V E/ERT D,
. RS REUERITREER AR T D,
L Fudxy MEET A EIF—2RRET D,

o

]

Ov = W

N AR —TF

B
D A== I — )b
LR OB EEICELRE L= SRR M OERAS R 6N D,
&) i BER

PE& U O F/NFRGLILOBEFEPLESND,

@ Tudxs bBE
INGEOMINAS % MINERCOL O &, ELMiziil2
NI ILIC L, BB EOBENRTED L ST,

- 83 -



3. BARMAIDR & B5REHEW NITEIR

© HMFIE :

* REAEMH 44
F—TT KA H—
FHEHER
EHLEIT
BEAALEEAT

* FEHIR P

FeT 5
il
RAR
=

D

L

R

At

e —
e

(1999.06.01~2002.05.31)
(1999.06.01~2002.05.31)
(1999.08.24~2001.08.23)
(2001.05.14~2002.05.31)
(1999.08.24~2002.05.31)

FEWBEOHBEICEENDIRELFICONT, LEIZG LIRE,

AL 11 FEETREEE
ST
TRk 12 S EIRGE R
B ENRAER IR (0
BEHRIGRHEREMT(ER
BEAK O HTEAIT
¥ I —HEEA)
I F—EETED)
Frk 13 EERETFE
BB
SR i EiTe
PLIE IR
BYLGEREH
BRI
¥Rl 2 — RS
#51E I —HEMUTE)

1ign

Nz
S
=k
R
G

FH
e
TR
s

- 64 -

¥5%  (2000.03.05~2000.04.05)
(2000.09.11~2000.10.13)
(2000.09.18~2000.10.13)
(2000.08.15~2000.11.02)
(2000.11.14~2000.11.20)
(2000.11.14~2000.11.20)

ik
B
fEn
Bia
E1T
(2001.04.11~2001.05.08)
(2001.08.27~2001.10.10)
(2001.11.18~2001.12.24)
(2002 £ 3 A F7E)

EH
pios
FIA
1EF]

(2002 £ 5 H ¥
(2002 % 5 AT E)



@ WHERDZEA :
ZACPOEH H#H2~3%

e ¥ 3EE~3 4~ H

HHE R 2 EILEN
BEAALER AT
VANEVEN ¢

TR 1 EEIIFEROBREZBEHE LTRO2ADH T 4 —/3— N ERHRFHE
IZIRE L7,
Ing. Alberto Ochoa Yarza # VU Fi&(ME HEH)
AIEEHIE 20002 A0 ~ A)
Tec. Nury O. Perez FE/KAE
AHEBHERAM 200042 B@Q + H)

TR 12EELEROBEATENE LTROILDI TV ¥ —3— KB
BIZIRE LT3,
Inga. Silvia E.Londofio &#LH##T
AFAHELAR 200142 A2 » A)
Inga. Gloria E. Mosquera BE/KALFE
AFHHELAR 20012 A2 » A)
Inga. Silvia Alvarez 7’r Y=/ NEHE
AFFHELM 2001 € 2 50 » A)

TRISEELEIFOBBEEENELE LTRDILDI U F—r3— N KA
BIZIRETFTE
Ing. Jorge I Londofio #@HLFLINT
AFFELE 2001 4 10 A2 # A)
Inga. Yolanda Canion BEAKALHE
FAHHESARM 20014 10 A2 » A)
Ing. Gustavo Neira o=/ hNER
AHHEEAR 20014 10 A1 » B)

TR I4EELHFOT/EEEMNL LT2L£DH Y ¥ —3— R ETHHEID
JRiE & EiF

~ 65 -



@ ft58H  BERERE
VT U ERE
FOMT Y s FOERIZLEREH
* LR 11 EEEHEEEER O ERM 4
HMFEE  ¥6,180,000 (E[EH, HEHS
A FHE ¥184,800,000 (BEHRRHRE
* LR 12 EEM S ERERCEERM 4
MR ¥2,491,000 GRE, FR%)
AIFE  ¥3,800,000 OKELHTESE)
* Rk 13 EEHETFEERVUTE X EEM 4
AIFEE  ¥13,080,000 (BEVBEFRERME)
* ERE 14 EEHRETEEROTEEE#M A
HTEEL

- 66 -



4. a7 EMERS L EZREFEEICICHIR

® BHRGREESSHOEBRIFS
2000 4 7 A& T 12 A ZR(
® INGEOMINAS BERUCA U/ Z—1R— FOEE
* 7 U MU E R
& Ing. Alberto Ochoa Yarza # U FrEGEHED
7alxs MEE
BENAA VY H—
4%t Maria Eugenia Ossa
H #/BEE#RF Pedro Muiioz
&t
kB E—— FOBE
BWBEmsHE  BE 0 ER W EFE OB
B 1
BEAK AL ER Hffr
L L EREA
AaEt 1

et

CO  pt et
D = N W
| NI ™)

o

® v—AraXboAHE
1999 FFEHK $300,000,000.-~ /
2000 EFEE $
2001 £TH $590,580,000.-% >

@ H i)&%F'ﬂ?ﬁlCﬁTéﬁﬁﬁﬂ% BITEh T3,

- 67 -

ny
NoOv Oy ’k"



5. BLRFEB oM - EHREL. A%

O® RERRICHTEII ad s hADEE
TnTx METERAE L UTHEMRERCRIEICH 2 SN
ERENTWD, EMFOH., BERCEEEDASDORTESH D,
BERMICEEBRH B,

@ wv—hraz ot
B—ANa A MIBFREIRTWAER, EhH INGEOMINAS 23 L
BUICEILRWED, Tudx s Mgt 3 HE S ETic 8T
Ihizavy,

@ EWBEOEERN
B OEE, HRATEORBNEXLY., HELVHT » B 0OBRR

HDHH, 200 0FEFAWNEMED, HEOALY—F7 v 7%
HH T3,

- 68 -



8. INGEOMINAS BB, W v & —_— %4 #E

No. ZZ ) AHEAR| B & TERSHARI M
1 |Alberto Ochoa Yarza 56/10/24 T%v?i ; TlosE1 A~ |HE=E
2 |Maria Eugenia Ossa 71/03/06 | & B A 93FE9IA- |EFHR
3 {Jorge I. Londono E. 56/10/10 i;; :Eﬁgé 93FE1 A~ [BIELTINTEM
4 |Silvia E. Londono M. 70/09/11 |FILEEEW |0 0%E S A— | @EEHAEM
5 |Julio C. Rojo O. 67/05/02 |BLILEEEW |015F 18— RGBT
6 |Martin E. Rodriguez C. | 70/09/14 |14 E#f Vel hy  |me
6 |Carlos Alberto Gelves 74/07/07 |1EEBHR 02%18—- |[BEEHRTM
7 |Yolanda Canon R. 53/09/03 |7 T X b 8 84 H— |BEARMBEFEMN
8 |Gloria S. Mosquera C. | 55/09/24 L0 |8 151 2 A— |BEAKAIEIREM
9 |Nury O. Perez P. 62/09/26 |[{bES e |9 TH 9 A— |BE/KQOBEEHEMNTHMN
1 0 |Teresa Duque D. 63/07/26 |HEREE 9438~ |BRE
1 1{Juan C, Molano M. 62/03/03 |8:9% 89F6A— |EMuiM
1 2 |{Jaime Mojica B. 59/07/25 |§:40F 9038~ | oHEMN
1 3 |Hernan Nino 46/05/04 |BhF 791 08— |77 MEXR
1 4 [Hector F. Bacca L. 60/10/31 |BhF 83fF 12— |77 MEER
1 5 [Hubert Rico Guzman 72/02/20 |BhF O01¥1A8— |77 MEEBR
1 6 {Juan P. Gonzalez S. 77/04/09 |BhF 019 18— |77 MEEB
1 7 [Nubia Pedreros S. 57/03/29 |FiE 814~ |KEHE
1 8 |Alexandra Calero R. 65/02/17 |F\E 99F7H- |HME=E
1 9 |Clara I. Molina M. 58/06/15 W& 81F4H—~ |FREZE
2 0 |Pedro A. Munoz P. 53/10/03 EIEF 8SFEIH— EEER
2 1 {Maximiliano Perafan P. | 61/05/30 |F B EA 93f1H— |EHHE
2 2 |Carlos A. Bocanegra B. | 53/04/19 EE A 00FEB8H— |EHH
2 3 |Alvaro Nivia Guevara | 54/07/21 {HiE ¥ ik
24 Jg’;;‘fﬁ: Septlveda | g0y /98 | #7722 02/ 1A~ |[JL#E
2 5 |{Camilo E. Perez G. 73/11/12 |HE 0O0fE2H— |FL¥EHK
2 6 |Ganzalo Barbosa C. 60/05/04 |HIE % 8 841 08— |[S¥EHE
2 7 |Jose A. Nivia G. 54/06/21 |HE 5 8 35 B— (MK
28 |Clelia Idrobo D. 44/06/10 |BhF 81F4H—- [|BEHR

- 69 -




BE
YFuP s MOBENBEHBIIRZ SIS L TREO=ZAIIRD,
11 EREHRETOMAL AR OB DORER I E,
1-2 BEGEEARRE L ARG AR O ERERELFOMETIE,
1-3 EAHIRIZR T A REBEOUWEICHET 2 EiTREE I L BEREE OERITE
AR EFREABRR ML, = o v 7 HFEBE O Diamante SLUOTL R LR E
LTER S h e TSI REEmE /1] OoRIcE- &, FIED 3 ~ 5 JiLHiRk
X BE LT, EeEHEN LR EOFMER %2 DEMITEINT 57 DRERE
BIOEREERRETI Z L2 HML LI-BEHXREARRME TH D AR MWL L 0
~1 5ghtREDNEEERT A% 1 VOB CERRR T ENOBEZ AL L
TELRLTWS,

REFIIE TRROBRBARBESNLTWD,
A FERERAT
B EEHL - S3#RRH
C HEBILRA
D {FUERILRAE
E HLRHRHE

-ZnkE Merrill Croweik)

- C1 P&

- CICi

HThD,

2. ¥C/PORERE
- JORGE IVAN LONDONO ESCOBAR
+SILVIA ELENA LONDONO MADRIGAL
-JULIO CESAR ROJO OSPINA
-MARTIN EMILIO RODRIGUEZ CEPEDA
BB, CPOMFEL LT, TR2AVEEINL TS,
- JUAN PABLO GONZALEZ SALAS
-HUBERTO RICO GUZMAN

3. B

1-1 EREFHETCOURE AR ORI EORENRELEORNBERIIZTET L,
1-2 C/PHALBERLEEREZFERALCeRTZ8 (T AT A VRAEIEA, =3

- 70 -



UAgbEs) 2EM LT, BRSO RENE L EfE P,

1-3 BEBXEIARRMOELR T, SEREEGORIBORE RHEEHITE L
TRIZHIETE D & 5 RO BFELIT 1

1-4 7L T, BERBREARRMBIC LD 27 SR ORERTBELFORERR
EERTTH D,

1-6 —J. E&HUSICE T DRI BFEOU T 2 TSI LB LT OERT
B OWTHEEE2E/RT TH D,

4. SHOEEFE

REERPOL X7 FHEICOWTOREBEREHESGORERRE 11 AFHEE TIC
R OLHET, 7=y bOKDOD 2002FD 5 A ETITEEbicxE 3STLDOEAI
DWTHERRETDHFETH D,

F7o, BB T 5 BRI BRE ORI 5 BRI L EREROERTIEICD
WTISHE, RACHERBELZ LTS FETHS,

¥ TRO=aTNVEORFEEZ LT,
(1) BIXBEARBRBEOBERRE~Y= 2T AV EERT D,
(2) BENBRB~==T7 LVEERT D,
(3) BEAEKLEZZUOREBFUBE~=2 T NLVEERT D,
(4) KFEREHUE - REOEHEZHENT D,

5. FIER

- BRAEROHOEEMERKE W, T r0 TR (B, BER) OO
—HBICFELEB IR,

- BRONREE O P CHEALREMBEETD DI 7T v M CRELERM
ORERBREERLH 5, FTLT, ROBBHFRBHI OV TERESET
OREFMEOREFELZIT I LERS AR ERABOATBBN TN D DT,
EREHECOREBHEOHERANEE T, BEMIC, 2EOBHFBENEL
KBNS TH S,

- 71 -



BEAK SR BT 43 B B B T B A

(2 00 142 AKAETE)
1. ER
YABFICE T A ETHAONFIRMFAERRERCAAN, = T ANGICL->TE
BEan-Ofb-BHBICR T 2RKABEHFONE ORLBREOCUEICET HHINE
BICVBELREROERTH D,
gm0 LY AEMEBIIROLBY TH S,
(5) HeRiE (A oy FTT7 ) A, 8F - BHRe22ERE TS,
(6) HHMBHEOBIERCRE~Y= 27NV EEKRT 5,
(7) BAQBRBR~=2T7 VEERT D,
(8) BEAKUBE2EOERUGUE~Y=2T VEERT D,
(9) KERIIGRET O &/EKT D,
2. C/P i E
TRRO4LAPERE SN, (BAROLEERBEARIIEELIALDR)
(1) Yolanda C Romero( 3£ =ER)
(2) Gloria S Mosquera (7347 HHf)
(3) Nury O Perez (4= HEm)
(4) TeresaD Duque (B¥HER{EFFFIMz5EIEY)
3. TEHHE#
(1) HBkaEliE o
MHOTFERXER 1 24 ARBTH- =B, AL LOBMBEFOBRERao v
TRIFEPITOENEIC L Y ERL L 249 9 ARARGL 2o 70, B AN bOYEMEHE
PiZE (k. EXK 14) & oXEERICE D TEHRINCIEMA, REBEE2ZETT5Z
LBRTEE, £, EFHEEE COMMa o ET RN ERTHERTIE, ERTE,
BRETHEZCET IR, LTHEFEOT7T PR ARVGF = v 7 %1707,
(2) BEARAMEENIZET 5 ER0amE - HEilfoBis
JRIBUA LV EMEIEE COMMITERCL Y TERNEOEWNEBE LT,
O KEFEDODRERRUCEDOEE
@ KEFERHIICEE§ 2 KRR OBk EL4E
@ BEARLEER—M
@ AHEYWHELIEREMR
(3) HREHES
REGK TR REBFRHSEMR LB A LREL5BE T/ Moy ST bDE
i - |EHEIC OV TIRE AT TV, 7B AERDFE Y., 4 THIZ
B3 ATY—0FEEVERRET IR Y, ERRECTENHIFESRREEL, Th

_ 72 .



LEBHETAEOORNEORBERESLELRY  ALBEICHR LR TS5 R
DOEEE T TIN5,
4. SBOTEEEE
BlEfE A uy M7 FORE L EEREOERR Y HOREI > EEREETH
B, INEWTLUCHERTIERER Z L RERAMBEEDRERR L ERL T <,
-, (1. Bl L -E4B=a TAOERSFER 1 SEEL Y C/P &
EH LARITHREAT D, BICHEMERIEOBRE - RE~=a 7LV DIERL D EET 3,
EOMBRFBET A b, H 7Y 7 hHE, SIUBEAKOBRHEARINECET 2585
TR 1 3EE LMTERTHTETH D,
5. MR
RS TCRT AN PORELZEFERECHITTOTF R b, XBELEHBPTHY . K
ME VB SR TS, 1 B 24 X 5 B OEFER B TIRER L Tzl
HEITHEMEOMARCERE (z0=7), BRES~OHKE - BERRAOHETH
5., FEEHEI2ALVSIY MNEED-HOERL LTy D=7 7 5224, (K2
LBFIABFAINLE, ZOABOEELRRATI I ENAHBTHS,

- 73 -



LD ST I 5 B R B TR B

1. ®§
AR, an 7RI LoTREENEE  u Py Mo A#BEROEL - &
BB 2B BEALEEZHORE QREBHBEOUECHT IHNRERELH
HThaM, FNEHET2ERTEYATABEFNIFRAIROERETH D, HHEME
FEWRVOT, SHMEMETHIEE TS, LIRS EREREERT2ETH S,
BWBEo L RENEBIZRO L BY TH D,
1. HREHHEEREROREHER L HMSERR
2. Tuvxzy MEREHRHTE Te-Se 4 DE M 5347 R
3. BEWEABREDOBRMESE
4. BYR X SUEHTIC & 2 S8 (B ) O B E
2. C/P DR HE
TRO22APEEIATL,
(1) Juan Carlos MOLANOE S5FR  =E)
(2) Jaime Mojica BUITRAGO (2iFo#r=  E{EikEH)
3. EHEK
EEMEBIRAIE Yo Y= MESEREABE 0V =2 NOIGHBTSERIESD
TSI BT A ORBEHIETHS,
2000 ££ 3 AR ILNEMEMEOEITBEGEHESEDRENEROREHEY S E
ETho,
4, 5B OEEIE
Bl fEid 2N, 5% CoBNBLEORAERTH S,
b. IR
(4) SHORBEMEHAEOEDICTADORCLIa—T v THRNELE RS,
(B E—r— LD EHEMFEIREOBFAYD)
(5) MATIZRAVDREEE x BEITERE RIX100003 85 S8 Th b 6 E@E L
THEY, A T F U ARLERBRICETHS,

- 74 -



- 75 -



Location Map of

the Gold Mining Districts

concerning the Project
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AR BEEER (Vv)
MINUTES OF MEETING
BETWEEN JAPANESE CONSULTATION TEAM AND AUTHORITIES
CONCERNED OF THE GOVERNMENT OF THE REPUBLIC OF COLOMBIA
ON JAPANESE TECHNICAL COOPERATION

FOR THE PROJECT ON IMPROVEMENT OF MINERAL PROCESSING
TECHNOLOGY CONCERNING MEDIUM AND SMALL SCALE MINES

The Japanese Consultation Team (hereinafter referred to as "the Japanese Team")
organized by Japan International Cooperation Agency (hereinafter referred to as
"JICA") and headed by Mr. Takanori Tanaka visited the Republic of Colombia from
May 14 to May 18, 2002 for the purpose of reviewing the activities of the Japanese
Technical Cooperation Project on Improvement of Mineral Processing Technology
concerning Medium and Small Scale Mines (hereinafter referred to as "the Project").

During its stay in the Republic of Colombia, the Team exchanged views and had a
series of discussions on the Project with the authorities concerned of the Government of

the Republic of Colombia (hereinafter referred to as "the Colombian side").

As a result of the discussions, both sides reached common understandings
concerning the matters referred to the documents attached hereto.

Bogota, Republic of Colombia, May 17, 2002

A el

ﬂm Tanala/ Adolfo Algfcon Guzman

Leader Director General
Japanese Consultation Team INGEOMINAS

JICA Republic of Colombia
Japan

Emilia C. Ruiz Hector Piedrahita
Director President

ACCI MINERCOL
Republic of Colombia Republic of Colombia
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THE ATTACHED DOCUMENT

I.  Measurement of the Verifiable Indicators of the Project Purpose

The Japanese Team and the Colombian side agreed on the successful termination of
the Project at the end of May 2002 as scheduled on the Record of Discussions.
This 1s based on the satisfactory results of verifiable indicators measured and
agreed on between the Japanese Experts and Colombian C/P Personnel.  After the
Project terminates, achievement level of the verifiable indicators will be
strengthened as the Colombian C/P personnel gain more experience by its own
efforts.  The results are shown in Annex 1.

II. Accomplishment of Manuals and Textbooks
The Japanese Team and the Colombian side confirmed that manuals and textbooks
are to be completed by the end of the cooperation period as output of the
technology transfer activities. The list of those manuals and textbooks are shown in
Annex 2.

IIl. Mobile Milling Test Facility Operation
(1) Facility Utilization
The Japanese Team and the Colombian side confirmed that the Facility has been
useful to supplement the technology transfer activities within the cooperation period
and that it would be necessary to make some adjustment to improve the facility
operation for broader utilization.

(2) Adjustment of the Facility

The Japanese Team explained and the Colombian side understood that JICA would
not be able to support any adjustment of the Facility both financially and techﬁically
after the Project terminates. The Colombian side explained to the Japanese side
that the Colombian side would arrange some adjustment of the Facility at its own
expense. The Japanese Team estimated its self-help efforts at such adjustment by
the Colombian side.

(3) Utilization Plan of the Facility

The Colombian side submitted a utilization plan of the Facility after the Project
period terminates. The Japanese Team studied the plan and highly estimated it.
The Japanese Team explained to the Colombian side that the Team is not able to
make any commitment to items mentioned referring JICA cooperation in the plan.
The team also explained the severe budgetary environment surrounding Japan’s
ODA(Official Development Assistance). The plan is shown in Annex 3.

The attendance at the discussions are shown in Annex 4. }[@
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Annex 1

Result of Verifiable Indicators

1. The First Verifiable Indicator

The Japanese Experts and the Colombian C/P personnel concluded
that the Colombian C/P personnel achieved the level at which they can
determine the optimum conditions for effective mill operation of the ore
and they are able to give instructions of mill operation to medium and small
scale mines in the gold mining area. _

Both sides confirmed that the Colombian C/P personnel achieved
level 4 of the first verifiable indicator and is currently working on to
achieve level 5. Therefore, both sides confirmed that the Colombian C/P
personnel accomplished more than 70% of the first verifiable indicator.

2. The Second Verifiable Indicator

The manual for mineral milling operation including waste water
treatment was jointly elaborated. The Colombian C/P personnel presented
their works about the project at the international seminar. The elaboration
of the recommendation for improvement of mineral processing on the
mines selected by the project is about to finish.

Both sides confirmed that the Colombian C/P personnel achieved
level 5 of the second verifiable indicator and is currently working on to
achieve level 6. Therefore, both sides confirmed that the Colombian C/P
personnel accomplished at least 90% of the second verifiable indicator.

o4 -



Annex2
The List of Manuals and textbooks (as of May 16, 2002)

D Texto(Textbook)
Completed in May 2001

@ (PDM1-3) Manual de Mantenimiento de la Planta
Completed in January 2002

@ (PDM1-3) Manual de Operacién Planta de Proceamiento de Minerales
Completed in January 2002

@ (PDM2-5) Guia par/a Estudios de Mejoramiento en la Operacién de
Plantas
Under printing and to be completed in May 2002

® (PDM2-7) Guia para Estudios de Mejoramiento en la Operacién de
Plantas
Elaborated with @ to be completed in May 2002

® (PDM2-6) Informe de curso corto sobre disefio de plantas procesamiento
de minerales.
In modification and to be completed in May 2002

@ (PDM3-2) Recomendacién para Mejoramiento de operacion de la s
Plantas.
Under revision of the draft and to be completed in May 2002

Videos

Ceremonia de Inauguracion de la Planta de Prueba

Video promocional del Proyecto JICAINGEOMINAS'MINERCOL
Video tecnolégico sobre la operacién de la Planta de Prueba

Video sobre Métodos Analiticos en los laboratorios de INGEOMINAS
Video sobre curso de tercer pais. Honduras

SESGRCECECHS)

Video sobre Seminario Internacional

\ﬁ\'
" a7
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Annex 3

UTILIZACION DE LA PLANTA CUANDO SE TERMINE EL CONVENIO

INGEOMINAS, ha previsto dar uso a la planta donada por el gobierno japonés al igual
que los equipos con que se han dotado los laboratorios de quimica, mineralogia y
metalurgia en la realizacién de las siguientes actividades:

1. Transferencia tecnolégica de la tecnologifa asimilada al sector productivo y
académico del pafs mediante la ejecucién de un plan de difusién para lo cual
realizard alianzas estratégicas con Corporaciones Ambientales, entidades
estatales encargadas de la difusién, promocién y asistencia técnica a las
comunidades mineras, instituciones de ensefianza media y avanzada, otros
centros de investigacién, cooperativas mineras.

Para el afio 2.002 ha firmado un acuerdo especifico con MINERCOL para hacer la
transferencia tecnoldgica a 15 mineros representantes de cooperativas mineras. Estos
vendrin al Centro Operativo Regional Cali y recibirdn instruccién sobre caracterizacion
mineralégica y minerlirgica de menas auriferas de filén.

Se han iniciado contactos con la cooperativa minera de Fondas-Cauca y Marmato-
Caldas, para suscribir convenios de cooperacién entre las alcaldfas municipales-las
cooperativas e INGEOMINAS para generar informacién sobre caracterizacién de los
yacimientos auriferos que se estdn explotando actualmente alli y estudiar el esquema de
tratamiento adecuado para este mineral.

Se espera como resultado del seminario realizado en el mes de mayo interesar a otras
cooperativas mireras, corporaciones y alcaldias municipales para suscribir convenios
que permitan la realizacién de estudios en las zonas de su jurisdiccidn sobre
procesamiento de minerales y caracterizacién mineralégica y metaliirgica de éstos.

2. Realizar con el apoyo de JICA cursos en segundo y tercer pais para difundir las
técnicas para el procesamiento de minerales y tratamiento de aguas residuales
utilizando como herramienta de instruccién la planta y los laboratorios de
mineralogia, quimica y metalurgia. Se ha presentado la propuesta a JICA par
su aprobacién y cofinanciacién.

3. Utilizar la planta para el desarrollo de proyectos internos en el campo de
competencia de INGEOMINAS, para los préximos cinco afios, incluyendo este
se tiene aprobado al realizacidn de: “Catalogo de propiedades fisico, quimicas y
mineraldgicas de los yacimientos auriferos colombianos en las zonas mineras de
Cauca, Valle, Narifio, Sur de Bolivar, Antioquia, Santander, Chocé, Caldas que
contribuyan a la determinacion de los procesos mdas apropiados para la
extraccién de los metales valiosos “ y la elaboracién de “Manuales sobre
metodologias para el procesamiento de yacimientos auriferos a escala planta
piloto en las zonas mineras de Cauca, Valle, Narifio, Sur de Bolivar, Antioquia,
Santander y Caldas”..

Para este afio se elaborard el catdlogo (publicacién) sobre Cauca, Valle y Narifio y se
entregarén las metodologias para procesar mineral auriferos en Cauca, Valle y Narifio.
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4. Con las universidades del Valle y Nacional de Colombia se tienen firmados
convenios de cooperacién, y se firmardn acuerdos especificos de cooperacién para que
puedan venir estudiantes de ambas instituciones a realizar practicas en la planta y el
laboratorio y de esta forma contribuir en el desarrollo del recurso humano colombiano
que luego servird a la industria.

Los recursos econdmicos para garantizar el funcionamiento y mantenimiento de la
planta y laboratorios serédn:

-Recursos propios: por medio de la suscripcién de convenios de cooperacién con otras
entidades y de la prestacidn de servicios a clientes externos se obtendri una parte de los
recursos para el funcionamiento de la planta-

-Recursos de regalfas: el Gobierno Colombiano provee al INGEOMINAS de recursos
que le permiten realizar las actividades para las cuales fue creado, el caso especifico de
la Subdireccidn que tiene a su cargo el proyecto “Inventario de Recursos del Subsuelo
de la Nacidén”, provee los recursos necesarios para el desarrollo de proyectos en el
campo de la investigacién y utilizacién de las rocas, minerales y carbones, exploracién
de minerales, exploracién de aguas subterrneas, exploracién de recursos geotérmicos e
inventario de yacimientos mineros.
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(Members of the Team)
Takanori Tanaka

Toru Yoshida
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Yukinori Abe
Akira Owashi
Hisamitsu Oki1
Kanji Miura

(JICA Colombia Office)
Kazumi Kobayashi
Naoki Kamijo
Takahiro Tkenoue

(Interpreter)

Keiko Yaguchi

2. Colombian Side

(INGEOMINAS)
Adolfo Alarcon Guzman
Luz Stella Ramirez D
Jorge Martin Molina E
Luz Mery Duitama
Alberto Ochoa Yarza

(INGEOMINAS Cali C/P)
Alvaro Nivia Guevara
Juan C. Molano M.
Jaime Mojica B.
Jorge I. Londono E.
Silvia E. Londono M.,
Gloria S. Mosquera C.

ek Nury O. Perez P.
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Annex 4

List of Attendance of the Discussions

Leader

(Deputy Managing Director, Mining and Industrial
Development Cooperation Department, JICA)
Member

(Staff, Second Technical Cooperation Division,
Mining and Industrial Development Cooperation
Department, JICA)

Chief Advisor

Project Coordinator

Expert (Mineral Processing)
Expert (Waste Water Treatment)

Resident Representative
Deputy Resident Representative
Staff

Official Translator

Director General

Subdirectora Recursos del Subsuelo

Subdirector de Planeacion del Negocio Geocientifico
Jefe Proyecto

Ex-Director, INGEOMINAS Cali

Director, INGEOMINAS Cali
Mineralogy Analysis
Mineralogy Analysis

Mineral Processing

Mineral Processing

Waste Water Treatment
Waste Water Treatment

447
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