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§' Lo TENTATIVE SCHEDULE OF IMPLEMENTAT] N(
L4é;;Z@HQ%$M ON TRAINING CENTER FOR SEWAGE WORKS (T )
1/2

YEAR 1985 1896 1887 1998 19399 2000
MONTH 4 7T 10 4 7 10 4 7 10 4 T 10 4 7 10 4 7 10
Term of Cooperatian
1 Activities

(1)Training Courses

1)Planning and Design - e —

(praparation)

2)Construction Supsrvision

3)0peration and Maintenancs

4)¥ater Quality Analysis

5)¥Weter Quality Control

6)Sawage Works Management

(2)Data-base System Deveiopment (include Lib

1)Planning for Data-basse System
2)Collection Document/Data
3)Categorization Document/Data
4)Sarve for Propar Use

rary use)

(3)Research and Dsvslopment (R/D)

1)Davelopmant R/D Program
2)Preparation R/D Facilities
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S Rann fzmy
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2/2

YEAR
MONTH

1995
4 T 10

1998
4 1T 10

1997
4 7 10

19988
4 7 10

1988
4 7 10

2000
4 7 10

Term of Cocperation

2 Inputs of Japaness Side
(1}Dispatch of Long-term Experts

Chief Advisoar
Coordinator

Civil Enginearing
Machanical Enginesring
Water Quality

{2)Dispatch of Short-term Experts

Civil Enginsering
Machanical Enginesring
¥ater Quality

Others

¥hen necessit

y arisas, follo

wing experts w

i1l be dispached.

(3)Training of Thai Personnel in Japan

(4)Provision of Equipment

3 Inputs of Thai Side

(1)Counterpart Personnsl and Administrative
Personnal

(2)Building and Facilities
TCSW Building
BMA Branch

(3)Budget for Implementation of the Project

Nota:

*This schedule is subject to changs if the need arises.

L

P
o
N

‘This is tentatively compiled by taking the present situation inte consideration
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24 AT 5 EME

The Questionnaire

Evaluation Mission for
The Training Center for Sewage Works Project

The objective of this paper is to make sure the present situation and the future plan of the Project.
It would be appreciated if you could prepare the related data and reference materials for the

following questions.

Questionnaire for PWD

General matters

13 Give ys the data as shown follows.
13-1 Organization chart of Ministry of Interior and PWD
13-2 Information on sewerage projects, which mcludes location, the name of cily, treatment
system, capacily, and so on.
13-3 Annual expenditure for sewerage projects last five years.

2) What do you think of the benefit by TCSW project?

3) What kind of changes will be causcd in Sewage Works by the decentralization policy?

4) We understand both PWD and M OSTE manage sewage works in Thailand and hope that both
organization could take good advantage of TCSW after the project is finished. Is PWD
responsible for managing TCSW after the project be finished?

5) Are there any data or statistics that we can understand the demand of sewage works in your

country? '

6) How manv personnel are there in each treatment plants? How many engineers, scientists and

technicians are there in your country?

7) How do you consider to manage TCSW in the future? Do you have any management plans of

TCSW in the future?

Thank you for your kind attention and we hope you could provide necessary data and information

to evaluate this Project.



The Questionnaire

Evaluation Mission for

The Training Center for Sewage Works Project

The objective of this paper is to make sure the present situation and the future plan of the Project.
It would be appreciated if you could prepare the related data and reference materials for the

following questions.

Questionnairc for BMA/DDS

1} Please give us the data and statistics on present sewage treatment plants (under construction and
in operation) in Bangkok.

2) How many personnel are there in each treatment plants? How many engineers, scientists and
technicians are there in Bangkok?

3) How do you consider to manage TCSW in the future? Do you have any management plans of
TCSW in the future?

4) What do you think of the benefit by TCSW project?

5) Please give us the result of annual expenditure for sewage works in five years.

6} Please give us the organization chart of BMA.

7) What kind of changes will be caused in Sewage Works by the decentralization policy?

5) Are there any data and statistics that we can understand the demand of sewage works in

Bangkok?

Thank you for your kind aitention and we hope you could provide necessary data and information

to evaluate this Project.
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The Questionnaire

Evaluation Mission for

The Training Center for Sewage Works Project

The objective of this paper is to make sure the present situation and the future plan of the Project.
It would be appreciated if you could prepare the related data and reference materials for the

following questions.

Questionnare for TCSW
1. Managcment of TCSW

1)  Give us the data as shown follows.
13-1 Organization chart of TCSW

1)-2 M ember list of Steering Committee (if some members change, include former members and

his/her duration as a member of the commitiee)
13-3 Member list of Coordinating Committee (same as above)
13-4 Member list of Techmical Committee {(same as above)
1)-5 Member list of Working Groups for each course (same as above)
13-6 Member list of staff for TCSW (include former staff and his/her duration as staff)
2) Please give us the information on the activities of Steering committee, Technical Committee, and
working groups.

3) Please give us the results of expenditure for this project in gach year.

2. Conduct Training Courses
1) Give us the data as shown follows.
13-1 Member list of counterparts { includes former C/P and duration as a C/P, part time or full
time)
13-2 List of C/Ps who took counterpart training in Japan { includes name of training course m
Japan}
1)-3 List of trainees in cach course { includes name, position, age)
1y-4 List of trainers for each course.
2) Please give us the list of established training courses and number of attendance {from which
department?), and duration. Also, show us your plan in remaining period.
3) Please give us the contents of curriculums, textbooks and training materials of each course. Plcase
describe the process to make textbooks and training materials.
4) Do you think the variety of the courses and cwrriculums are enough or not? Please give us the

rcason.



5) Do you have evaluation records from trainees 7 If you have, please show the detail

information.

3. Establish Database System
1) Please give us the description of structure of the database system.

2) How do you utilize the database system in the training courses?

3) What kind of data did you collect for the database ? Show us the list of data/materials.

4) How did you categolize the collected data/materials ?

5) Do you think the system is suitable for TCSW ? On what point ?

6) How much did you allocate to maintain the database system ? Do you have staff to maintain

the database system ?

4. Preparation for Research and Development
1) Please give us the result of R/D activities, i.e. future research topics.

2) Please give us the list of the members of working group on Research and Development.

3) How do you think to conduct Research and Development in the future ?

Thank you for your kind attention and we hope you could provide necessary data and information

to evaluate this Project.
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THE MINUTES OF DISCUSSIONS
BETWEEN
THE JAPANESE EVALUATION TEAM
AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF THE KINGDOM OF

THAILAND

ON
THE JAPANESE TECHNICAL COOPERATION
_ FOR
THE TRAINING CENTER FOR SEWAGE WORISS PROJECT

The Japanese Evaluation Team (hereinafter referred toas “the Team™ ) organized by the
Japan International Cooperation Agency (hereinafter referred toas “JICA”) and headed
by Dr. Shunsoku Kyosai visited the Kingdom of Thailand from November 28td to
December 8rd, 1999 for the purpose of conducting evaluation concerning technical
cooperation activities of the Training Center for Sewage Worlss in the Kingdom of
Thailand.

During its stay in the Kingdom of Thailand, the Team had a series of discussions with the
authorities concerned of the Kingdom of Thailand and jointly evaluated the achievement
of the Training Center for Sewage Works Project (hereinafter referred to as  “the
Project™ ).

As aresult of the discussions, both sides agree to recommend to their respective

Governments concerned the matters referred to in the documents attached hereto.

Bangkolz, December 1st, 1999

< ARt
3. j ,\ a ]?ﬂk %W#w/%"‘maraén‘w 'ﬂmwz%

Dr. Shunsoku Kyosat Dr. Voravit Lertlaksana Mr. Thongehai Klankrong
Leader, Evaluation Team, Director General Director General

Japan International Public Works Departinent Department of Drainage and
Cooperation Agency Ministry of Interior Sewerage

Bangkok Metropolitan

Administration
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ATTACHED DOCUMENT

1. Results of Evaluation
The evaluation is conducted in the 5 items that are effectiveness, impact, efficiency, relevance and

sustainability. Results of evaluation were as follows.

fAccording to the epaluationinthe Sitems mentioned below, we conclude that
the project purpose has been appropriately achieved. So, Japanese aid shouid
terminate at the end of five years asfirst planned. To attain the cverallgoal,
more efforts should be made in good relationship and cpoperation between
Thailand and Japan. The Thai side requests continuous support to strengthen
TCSW, especialliy in Besearch and Development and Human HResource

Oevelopment actiities.

1) Effectiveness
The organization of TCSW has been well established. Also, TCSW will certainly achieve the target
number of trainees, which is 1001, by the end of the project. Other activities are also tobe achieved

effectively in the Project.

2) Impacts

TCSW held training courses as originally planned: by the end of Nov. 1999, 763 trainees were
trained. More than 1001 trainees will be expected to be trained by the end of the Project. Other
activities were also well managed as expected. In addition, MOSTE recognizes the role of TCSW

that is the technological keystone of sewage works in Thailand.

3) Efficiency
Inputs on texthooks, training instruments, experts, building and facilities are appropriate. However,
the assignment of permanent counterparts and maximum utilization of provided equipment should

be considered.

4) Relevance

The necessity of sewage works has been increasing rapidly in Thailand to prevent water
environmental pollution and flooding. Also, recent decentralization policy of Thailand causes
urgent necessity of increasing number of technical staff for sewage works. In addition, Japanese
Government puts stress on environmental protection and human resources development in
developing countries. Thervefore, the overall goal, project purpose, and results of TCSW are still

consistent with the needs.

) ‘Z’f% L{qo
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5) Sustainability

Sustainability of the Project is evaluated with a view to policy, technology, environment, socio-
culture, institution and management, and economy and finance aspects. The outputs have been
fully achieved for the project purpose. The related organizations recognize that the activity of
TCSW has been and will be impoitant. According to the situation, the roles of TCSW in sewage
works will become more and more important in Thailand. Needless to say, we convinced that the
activity of TCSW is sustainable. MOSTE has sent trainees to TCSW that is the technological

keystone of sewage works in Thailand.
2. Recommendations

(1) Recommendations for the rest of the Project period
Based onthe result of the evaluation mentioned above, the following matters were recommended

for the successful completion of the Project.

a. Maximum utilization of provided equipment
It is recommended to take the best advantage of provided equipment for TCSW. In order to
achieve the maximuin utilization of the equipment, the Japanese side recommends that the
equipment be utilized in other training courses of TTI and other organizations. It is also

recommended that the Thai side consider the proper arrangement of the equipment.

b. Instructions of equipment
Some of the provided equipment only had English instructions. So it is recommended the
English instructions be translated in Thai language for the trainees to understand the usage of

equipment.

(2} Recommendations for the further development of TCSW
Based on the results of the evaluation mentioned above, the following matters were recormmended

for further development of sewage works in Thailand.

a. Strategy for TCSW management
It is recommended that the Thai side develop the strategy for steering the training courses and
managing TCSW. Tt is also recommended that the Thai side continue to provide the necessary

budget and personnel for TCSW based on the strategy.
b. Steering Comunittee of TCSW

It is recommended that the Steering Committee of TCSW continue because the organization

worls quite well for managing, planning and implementing the activities of TCSW.

s



¢. Qualification for trainees
It is recommended that trainees who graduate from TCSW receive certain qualifications for their

incentives and also for furthering the status of TCSW.

d. Training cwrriculum and materials
The training curriculum and material have been revised by the results of examinations or
evaluation of trainees. It is recommended TCSW continue to improve them and initiate proper

training courses based on the demands.

e. Data-base system

It is recommended to gather more data and to prepare the strategy for the efficient use.

f. Research and Development activities
It is recommended to provide proper budget and personnel for Research and Development
activities for further appropriate technology development on sewage worksin Thailand. Itisalso
recommended to take good advantage of related universities, organizations and human resources

for conducting the Research and Development activities.

3. Acknowledgement from the Thai side
The Thai side acknowledged the Japanese activities have been satisfactory and would like to

express special thanks to JICA and the expert contribution for TCSW.




NOTE OF UNDEERSTANDING
OF THE JOINT EVALUATION
ON THE JAPANESE TECHNICAL COOPERATION
FOR
THE TRAINING CENTER FOR SEWAGE WORKS

The Japanese Evaluation Team (hercinafter veferred toas “the Team™) organized by the
Japan International Cooperation Agency (hereinafter referred toas “JICA” ) and headed
by Dr. Shunsoku Kyosai visited the Kingdom of Thailand from November 231d to
December 3rd, 1999 for the purpose of conducting evaluation concerning technical
cooperation activities of the Training Center for Sewage Works in the Kingdom of
Thailand. '

During its stay in the Kingdom of Thailand, the Team executed evaluation of the Project
together with Thai Team headed by Dr. Voravit Lertlaksana, Director General of Public
Works Department, Ministry of Interior.

Based on the results of the evaluation, the Team had a series of discussions with the
authorities concerned in the Kingdom of Thailand with regard to the achievement.
As a result of the discussions, both sides agree to recommend to their respective

authorities concerned the matters referred to in the documents attached hereto.

Bangkok, December 1st, 1999

5.7 1% ot
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Dr. Shunsoku Kyosai Dr. Voravit Lertlaksana Mr. Thongchai Klankrong /%
Leader, Evaluation Team, Director General Director General
Japan International Public Works Department Department of Drainage and
Cooperation Agency Ministry of Interior Sewerage

Bangkok Metropolitan

Administration
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1. Introduction

(1) Preface

'The Project was initiated in August 1995 and will be completed by July 2000. This time, the
Team was dispatched for the purpose of evaluating the achievement of the Project. The

evaluation was undertaken jointly by the Japanese side and the Thai side.

(2) Bvaluators
1) The Japanese side
a. Dr. Shunsoku Kyosai, Leader,
Deputy Director General, Public Works Research Institute, Ministry of Construction
b. Mr. Hideto Kurihara, Civil Engineering,
Director for Sewage Project Coordination, Sewerage Planning Division, City Bureau,
Ministry of Construction
¢, My, Nobuyoshi Yaranaka, Mechanical Engineering,
Director, Planning Division, Engineering Research and Development Section, The
Tokyo Metropolitan Government
d. Mr. Hiroyuki Fujimoto, Water Quality Analysis,
Director, Okayama Regional Office, Japan Sewage Works Agency
e. Mr. Kiwamu Anraku, Evaluation Study,
Senior Accountant, Asshi & Co.
f. My, ¥asuhire Kawazoe, Cooperation and Planning,

First Social Cooperation Division, Social Development Cooperation Department,

JICA

2) The Thai side
Members of Joint Coordinating Committee (See ANNEX 1)



(8) The objectives of the evaluation are as follows;

1) To confirm the implementation of the project activities in accordance with the Master
Plan described in the Record of Discussion(R/D), Tentative Schedule of
Implementation(TSI), and Praject Design Matrix(PDM).

2) To make recommendation concerning the measures to be taken for the vest of the
Project period and after the termination of the Project period to the authorities

concerned,

(4) Method of Joint Evaluation

Evaluation was conducted based on Project Cycle Management(PCM) method and the
Project was evaluated jointly by the Japanese and the Thai sides.

The Japanese and the Thai side examined PDM which was attached to the Minutes of
Discussion of the Implementation Survey signed on June 14. 1995. The Team visited
project sites and had a series of interviews with Japanese experts, Thai counterparts and
other related personnel. Consequently, the Team confirmed the situation of the
accomplishment of the Project in terms of inputs, activities, outputs and project purpose
stated in the Master Plan, PDM, TSI. The Team also conducted evaluation in the 5 iterns
such as effectiveness, impact, efficiency, relevance and sustainzability. The view points of

them are as follows.

1) Effectiveness ,
Effectiveness was confirmed by assessing the extent to which the projeet achieved its
purpose. The causes why the purpose was achieved to such an extent were alsoclarified

in terms of the relationship among the project purpose, outputs, and assumptions.

2) Impact
Impect of the project in the future was foreeasted as either positive or negative changes

caused by the project mainly in the aspect of unexpected changes.

3) Efficiency
Efficiency of the project implementation was analyzed in the relationship between outputs
and inputs in terms of timing, quality and quantity. It isvecognized that the bigger

outputs relative to the inputs, the better.

4) Relevance
Relevance of the project was confirmed by assessing that overall goal, purpose of the
project, and results of the project are still relevant with the national policies of the

Government of Kingdom of Thailand. Whether the Project met the needs of the



beneficiaries and whether the project plan was logically formulated were also examined.

5) Sustainability

Sustainability of the project was confirmed by assessing the extent to which TCSW can
continue to pursue its objectives after external aid is terminated with a view to policy,
technological, environmental, socio-cultural, institutional and management, and economic

and financial aspects.

2. Summary of the Project

(1) Background

Water pollution of rivers and eanals in urban area is serious problem in Thailand. Thai
Government made efforts to construct sewerage facilities to take measures for the
problem. However, the lack of technical staff for sewage works became constraints for

constructing the sewage facilities.

In such asifuation, Thai Government planned to establish the Training Center for Sewage
Works (TCSW) to train engineers, scientists, technicians and managers for sewage works

and requested the Japanese Government to assist the Project.

(2) Master Plan of the Project
1) Overall Goal
Appropriate sewerage technology is established and sewerage works are properly

planned, designed, constructed operated and maintained.

2) Project Purpose
Functions and activities of TCSW are established.

3) Cutputs
a. Management of TCSW is established.
b. Engineers, scientists, technicians and administrative staff are trained.
¢. Data-base system development is prepared.
d. Research and development (R & D) activity is set up.

4) Activities of the Project

a. To establish management of TCSW
a-1 Set up steering committee

a-2 Recruit staff for TCSW

a-3 Personnel management

\{L(,L ¢



a-4 Financial management

b. To train engineers, scientists, technicians and administrative staft
b-1 Recruit trainers

b-2 Train trainers

b-3 Set up training programs

b-4 Develop training curriculum

b-5 Develop training materials

b-6 Train sewerage engineers, scisntists, technicians and administrative staff

¢. To prepare for the development of a data-base system
¢-1 Plan the data-base system

¢-2 Collect documents and data

¢-3 Categorize the documents and data

¢-4 Serve for proper use
d. To set up research and development activity
d-1 Develop research and development program

d-2 Prepare research and development facilities

3. Results of evaluation

The results of the inputs from the Japanese side and the Thal side, achievement of the

project and the evaluation on five items, such as effectiveness, efficiency, impact,

relevance and sustainability, ave summarized in the following charts.

10



(1) Inputs from the Japanese side and the Thai side

Inputs

According to the

Record of Discussion

Result of innputs

1. Japanese Expert
1) Chief adviser

2) Coordinator

3). Long-term Experts

3)-1 Civil engineering

3)-2 Mechanical Engineering
3)-3 Water Quality

Science/Engineering

4) Short Term Expert

4)-1 Civil Engineering

4)-2 Mechanical fingineering

-8 Water Quality
Science/Engineering

4)-4 Others

2. Machinery and Equipment

1) Equipment for practice

2) Equipment for water quality
analysis

3) Equipment for data-base system

4) Equipment for formation of
Teaching Material

5) Other equipment related to the)
Project

3. Counterpart training in Japan

(See ANNEX 2)
52 M/M of experts were dispatched.
52 M/M of an expert were dispatched.

52 M/M of experts were dispatched.
52 M/M of experts were dispatched.
52 M/M of experts were dispatched.

13 M/M of experts were dispatched.
22 M/M of experts were dispatched.
17 M/M of experts were dispatched.

9 M/M of experts were dispatched , such as electnical engineering,

sanitary engineering, sewage works management and 50 on.

(See ANNEX 3}

Japanese side input about 180 million Yen for the equipment and
machinery for practice of training courses, water quality analysis,
data-base system, formation of teaching materials and other related

equipment.

15 counterparts were dispatched and trained in Japan.

(See ANNEX 4)
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Inputs

According to the Record af Discussion

Result

(Continue)

2. Thai side

1) Counterparts

1)-1 Director General of PWD

1)-2 Director General of the Department
of Drainage and Sewerage (BMA)
1)-3 Directors of the Technical Training

Institute (T'TT) and TCSW

1)-4 Technical / managerial staff of PWD
and BMA for each training course,
data base system development auid

research and development

1)-5 Administrative Personnel

2) Building and Facilities
2)-1 TUSW in TTI

{Continue)

{See ANNEX 5)

1)-1 The Thai side assigned Director General of PWD as a
counterpart for whaole period of the Project.

13-2 The Thai side assigned Director General of DDS/BMA asa
counterpart for whale period of the Project.

1)-8 The Thai side assigned Directors of TTI/PWD and
TCSW/TTI as acounterpart for whaole period ofthe Project.

1)-4 The Thai side assigned Technical / managerial staffof PWD
and BMA for each training course, data-base system
development andresearch anddevelopment. There were 10
counterparts, 3ofthem are full titne and 8 of them are part
time.

1)-5 The Thai side assigned 12 administrative personnel.

(See ANNEX 6}

2)-1 The TCSW facilities in TTI building was in operation in
1696,

9.2 BMA Branch Center in Si Phrays|2)-2 The TCSW facilities in Si Phrava wasin operationin 1996

Wastewater Treatment Plant of

BMA
2)-8 Office rooms at TCSW and BMA

2)-3 Office rooms at TCSW and BMA were secured. In addition,

office rooms at PWD also secured.

branch center




Inputs

According to Record of Diseussion Result
{Continue) ({Continue)
3) Joint Coordinating Committea(JCC) JCC was held in 1996, 1998 and this time.

3)-1 Function

a. to formulatethe PlanofOperation (PO: Whole{a. POs for whole period and for annual basis were
period and annual basis) prepared. (See ANNEX 7)

b. toreview the overall progress of the Project as|b. Reviewofthe progress andthe achieverment were
well as the achievement held at the mid-term evaluation in 1998,

¢. to exchange views on major issues arising fromfc. Matters were discussed at the mid-term

or in connection with the Project evaluation.
4) Members of the Committee (See ANNEX 1 for the recent members of Joint
4)-1 Chairperson Coordinating Comimnittee)
Director General of PWD
4)-2 Members ({See ANNEX 6 inthe Record of Discussions, June
Thai side 14th, 1995 for the oviginal members of the
{1) Director General of PWD commitiee.)
(2) Director General of the Department of Drainage
and Sewerage (BMA) (See ANNEX 2 in the Minutes of Discussions,
(3) Representative of the Department of Technical[November 26th, 1988 for the revised members of]
and Economic Cooperation the committee)
(4) Director of TTI
(5) Director of TCSW

(6) Other persons concerned

Japanese side

{1) Chief Advisor

(2) Coordinator

(3) Other Experts

{4) Representative of the JICA Thailand Office

(5) Other persons concerned

13
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(2) Achievement of the plan

Narrative Verifiable Indicator for Means of Results ( as of November 1999)
Summary Evaluation Verification
Overall _Goal
Appropriate 1. Number of sewage List of 1. Currently, 30 treatment plants are in
sewage works treatment plants sewerage operation with treatment capacity
technology  is projects of 450,000m3/d, and 45 treatment
established plants are under constructionin
and sewage Thailand.
works are
properly 2. Number of sewage Interview 2. Before starting the project, technical
planned, engineers /scientists/ | to PWD and staff forsewage works were
designed, technicians BMA limited in number; however, 763  of
constructed, " technical staff for sewage works
operated and were trained by the project.
maintained.
Project
Purpose
Functions and | 1. Number of participants | List of 1. Sofar, 763 oftrainees were trained. More
activities of in each course participants than 1,001 trainees will be
TCSW  are trained by the end of the project,.
established The number of trainees ineach
course 1sshown in ANNEX 8.

2. Number and List of 2. 8 training courses have already been
subjects of training training started: remaining 3 courses are planned
courses implemented to be implemented by the end of the

project. (See ANNEX 9)
3. Mumber of trainers Interview to | 3. Capable trainers are chosen from
PWD PWD, BMA, DOLA, DLPW, Pattaya
City and Universities. Counter parts
are also trainees. { See ANNEX 9}
Qutputs
1. Management | 1. Number of Organization | 1. The Number of personnel is enough to
of TCSWis management chart of manage TCSW, the number of
established personnel for TCSW | TCEW personnel is 13.

1.1 Number of personnel | Interview 1.1 TCSW has one direct or, 5 training
in each position is to TCSW administration staff, and 7 general
well balanced. administration staff: the number of

personnel isorganized well.

1.2 The ratio of full Interview 1.2 All the personnel in TCEW are
time personnel to all | to TCSW full time.
of the personnel 1is
high.

1.3 The ratio of Interview 1.3 Four personnel works more
perconnel who to TCSW than one year: other 9 personnel
works for TCSW are hired recently.
more than one
years to all of the
personnel is high.

14 - Ly
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Narrative Verifiable Indicator for Means of Results( as of November 1999)
Summary Evaluation Verification

{Continue) {Continue) {Continue) {Continue)

2. FEngineers, |2.1 Results of Tnterview to 2.1 Basic coursesdo not have

scientists,
technicians
and
managers
are

trained

courses attended.

2.2.3 Certificate of the
training courses are
well recognized

examination for training

TCSW

2.1.1 Questions of Interview to
examinations have TCSW
good quality.

2.1.2 Examinations are fairly {Interview to
done. TCSW

2.1.3 Trainees who got Interview to
more than 60 points {TCSW
occupy 60 % of all of
the trainees.

2.2 Number of graduates of [Interview to

each course TCSW

2.2.1 The regulation to issuejlnterview to
certificate is clearly set. JTCSW

2.2.2 Almost all of the
trainees get List of
cevtificate. participants

Interview to
1TCSW

examinations. Other courses often
have examinations. Scores ofthe
examinations are fairly high.

2.1.1 Questions of examinations are well
organized and well suited to the
contents of training courses.

2.1.2 Examinations are fairly donein each
course.

2.1.3 Almost trainees got more than 60
points at examination.

2.2 Almost all trainees graduated
suecessfully.

2.2.1 Provision of certificate
on the
thus,
sel,

depends
ratio of attendance;
the regulationis clearly

2.2.2 Sofar, all of
got certificate.

the trainees

2.2.3 Trainees who got certificate
are vecognized as experts at
their office.




Narrative Verifiable Indicator for Means of Results(as of November 1999)
Summary Evaluation Verification

(Continue) (Continue) {Continue) {Continue)

3. Data-base [3. Number ofdata/ Ioterview to (3. 56 textbooks, 300 books, 1,400
system records collected for TCSW photographs, and 30 video data
(including Data-base are collected and stored in server
library corputer.
use) is
prepared. }3.1 Number of data/ Interview to |[3.1 Many documents/data in

documents is  enough TCSW sewage works are collected;

for users. in addition, TCSW plans to
collect data on operation of
sewerage facilities.

3.2 The quality ofthe Interview to (3.2 Data-base system is
data-base is well TCSW currently under preparation.
suited for its TFurther evaluationis required
purpose. after the system 1Is

completed.

3.8 The utilization plan of|Interview to |3.3 The data-hase system is planed
the data-base system |(TCSW {o be used to prepare teaching
is adequate. material and texthbooks in TOSW,

right now. Further utilization is
planned.

4. Research 4. Number of R&D Listof R&D |4 25 subjects are selected to
and subject matters subjects be researched. (ANNEX 10)
development
RE&D) 41 The subjects of R&D |Interview to |41 Wide variety of Ré&D
activity 1is are well organized. TCSW subjects are prepared: subjects
set  up. are well organized.

4.2 Enough researchers interview o |4.2 Capable engineers and
will be gathered. TCSW scientists will be prepared

for R&D activities.

4.3 Enough facilities for |Interview to (4.3 Some part ofthe facilities
R&D will be TCSW which prepared for TCSW
prepared. will be used for H&D

activities.
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(8) Effectiveness

Outputs 1
Management of
TCSW is
Established

The organizational structure of TCSW has been well established.
Working groups have also properly functioned. The year-by-yearincreases
of budgets for the establishment of management of TCSW have supported
those situations. Needless to say, it has been important. to maintain and
organize the operating staff of TCSW in order to realize the project purpose.

Se the outputs have contributed the achievernent of the project purpose.

Qutputs 2
Fngineers,
scientists,
Technicians and
Managers are

Trained

By the end of the project, TCSW will certainly achieve the target number of
trainees that is 1,001 (See Annex 16. in the Minutes of Discussions,
November 26th, 1998 ). Almost all trainess have been awarded diplomas
by TCSW based on the diploma-issue standard that requires more than
00% of attendance. TCSW has also measured trainees’ learning levels by
achievement examinations, if necessary. The level and quality of the
examination are appropriate and well prepared. The method and grading
of the examinations are fair. Although the results of the examinations
should have been more used for the revision of the textbooks and training
courses, engineers, scientists, technicians and managers are well trainad

and the outputs have contributed to the achievementof the project purpose.

Outputs 3
Data-base system
(including library

use) is prepared

A number of data are sufficiently collected and well organized. The quality
of them is enough to establish the data-base system. By the end of this
project, the data-base system will be completed and be ready to use it

practically.

Outputs 4
Research and
Development (R&D)
Activity is set up

TCSW systematically organized and planed the Ressarch and Development

activity. TCSW have conducted the preliminary studies. TCSW also will
have the practical plan to secuve researchers and equipment forit by the end

of the project.

17
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(4) Efficiency

Inputs

Result

Equipment

1.

. Some of the machines in Sri Phraya branch office are not utilized fully because

. CAD systems were utilized well in the Planning and Design course.

Instructions of the some equipment are not in Thai language and they had

better be translated in it.

the training courses conducted at Sri Phraya are basic courses and have no

necessity of utilizing these equipments.

Expert

. The technical fields of experts, Machanical Engineering, Civil Engineering, and

. Quantity and quality of experts are reasonable.

Water Quality Analysis, were appropriate and met the needs of the Thai s1de.

Building and
facilities

1.

. The facilities of TCSW in the TTI building are library, auditorium, lecture

. Bazed on trainees’ requests, TCSW tried to improve the condition of the

TCSW facilities in TTI building at Ayutaya was completed in 1996 and the
training courses of TCSW hag been conducted in the building.

rooms, computer room(CAD system), laboratory for sewage machinery and
water quality analysis, dormitory for trainees, These facilities ave utilized quite

well.

dormitory and entertainment facilities,

Counter Parts
and Lecturers

1.

. All the lecturers are above the desired level for this project.

There are two permanent counterparts and others arve temporary counterparts
now. In order to promote the further technical transfer, the Thai side would

provide the appropriate personnel as permanent counterparts.

Textbooks and
traimning

instruments

1.

oo

. The training instruments for the Operation and Maintenance courses are

Textbooks were developed for each training course. Since all the textbooks were
translated in Thai langoage, trainees can understand easily technical ierms
and the contents. According to the questionnaires for the trainees which were
conducted by the end of the each course, about 80% of the trainees reply the

contents cf the textbooks are excellent, good or fair.

designed well for promoting the understanding of the mechanical systems of]

sewerage equipment.
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(5) Impact

Variety of impacts

Result of the evaluation

are expected

Positive impacts which|1. 763 trainees were trained at TCSW by the end of Nov. 1999 and more

than the target number of trainees will be expected to be trained by the
end of the project.

2. Sewerage plants were operated and maintained appropriately.

3. Training courses of TCSW are managed by the Thai side.

4. Data and information were compiled by the preparation of developing
data-base system.

5. Ability and quantity of the engineers of sewage works were increased .

Negative impacts

which are expected

(In our investigation, we could not detect the negative impact)

are unexpected

Positive impacts which|1. Relationship between MOI and MOSTE become closer in the field of]

sewerage and both organizations take good advantage of TCSW.

S

. TCSW attracts the attention of the importance of sewage works and, as
a result, collection of sewerage charge to sustain the sewerage works will

be introduced in Bangkok and other provinces.

[¥=]

‘WD and MOSTE intend to increase the standard of sewerage

technology and eommit themselves to implement R&D.

Negative impacts

which are unexpected

( In our investigation, we could not detect the negative impact)




(6) Relevance

Relevance with National

Policies

The government of Thailand has been promoting sewerage projects as
a means of environmental protection; also, recent flood events pushed
the government of Thailand to have a counter measures to prevent
flooding. Thus, the necessity of sewage works has been increasing
rapidly. Also, recent decentralization policy causes urgent necessity of
technical staff for sewage works. Thailand however, lacks technical
personnel on sewage works. Therefore, the overall goal, project

purpose, and results of TCSW is still consistent with the priority needs.

Relevance with Residents

Rapid economic growth causes environmental pollution. Thal people
are hoping to recover clean environment. Sewage works is one of the
counter measures to protect clean water environment. Also, frequent
severe flooding along Chaopraya Rivermakes Thai people want tohave
effective drainage system. Thus, the overall goal, project purpose, and

results of TCSW are still consistent with the needs of residents.

Relevance with Japanese

Policies

Eavironmental protection in developing countries is one of the major
policies of Japanese Government; also, Japanese Government puts
high priority on human resource development in developing countries.
Thus, the overall goal, project purpose, and results of TCSW are still

consistent with the Japanese policies.

20




(7) Sustainability

Poliey aspects

At national level, the project is in line with one of the 8 national policies of
Thailand thatis training and rearing of human resources. Furthermore, at
regional revel, according to Changwat Action Plan for Environmental Quality
Management that promotes the expansion and maintenance of sewage
works, the training and rearing of human resources should be politicallv

important.

The technology provided by the project is suitable to the demands of the

Technological

aspects region. The engineers, scientists, and managers trained by the project
premote the expansion and maintenance of sewage works. The trainers are
recruited fromwide areaincluding universities. TCSWis able to procure the
equipment and other materials used inthe training programs by themselves.
The data-base system that will be completed by the end of the project
enhances the sustainability of the project.

Environmental The activities of the project have little environmental negative impact. Sothe

aspects sustainable deve.lopment of the project is expected.

Socio-cul tural

aspects

Consciousness of the environmental protection of water resources has
improved and the project that intends to provide the expertsin sewage works
ig accordance to the trend. Because counter-parts, trainevs, and trainees of
the project include women, the project contributes to facilitate the
elimination of the soeial gender gaps.

Institutional and
management

aspects

The position of TCSW is specified ag the interior organizationof TTI and the
position of the top management of TCSW is stable as important one. MOT,
BMA, and MOSTE and related organizations recognize this situation and
agree to cooperate with the sustainable development of the Project. Sewage
works in Thailand are promoting according to the chart in Annex 11.

Feonomic and

Financial aspects

Rased on the low economic growth rate, Central government of Thailand
recognizes the importance of the training and rearing of human resources
and, as a result, the budget for the training program of TTI has been
increased. Furthermore, implementation costs of training courses from
PWD have been increased year-by-year according to the expansion of the

training courses of TCSW.
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ANNEX 1

Member of Joint Coordination Committee

(1) Chairperson

Director General of PWD
(2) Members
{Thai side)

. Director General of PWD
. Deputy Director General of PWD
. Director of the Technical Training Inatituie, PWD
. Director of TCSW, PWD
. Director General of the Department of Drainage and Sewerage, BMA
. Representative of DTEC
. Director of the Water Quality Management Division, DDS, BMA
. Director of the Sanitary Engineering Division, PWD
. Director of the Planning Division, PWD
10. Director of the Electrical and Mechanical Engineering Division, PWD
11. Director of the Material and Research Division, PWD
12. Other Persons concerned

Q00 =10 O G B

(Japanese side)

1. Chief Advisor (IHead of Japanese side}

2. Cocrdinator

3. Gther Lxperts

4. Representative of the JICA Thailand Cffice
8. Other persons concerned

Note: Official(s) of the Embassy of Japan may attend the Joint Coordinating
Committee as observer(s)



JICA EXPERT LIST (1/2)

Name of Expert

Field of Specialization

Activity

Duration

LONG-TERM EXPERT

1
2
3
4
5
6
7
8
9

10

Toshie Yamada
Yoshio Oshima
Takashi Kirihara
Yoshio MNakamura
Tadashi Nagawa
Toru Meguro
Junichi Takeuchi
Hakuei Yamamotn
Shigeru Miyahara
Yoshiaki Kimura

Coordinator
Chief Advisor
Civil Engineering
Mechnical Engineering
Water Quality Analysis
Civil Engineering
Water Quality Analysis
Mechnical Engineering
Chief Advisor
Civil Engineering

2/8/1995 to 31/7/2000
21/8/1995 ta 20/3/1998
21/8/1995 to 20/8/1997
21/8/1995 to 20/3/1998
16/10/1995 ta 15/3/1998
1/9/1997 to 31/8/1999
2/3/1998 to 1/3/2000
8/3/1998 to 7/3/2000
1/4/1998 to 31/3/2000
26/7/1999 to 31/7/2000

SHORT-TERM EXPERT

Masayuki Nagamochi
Tetsuro Kaneko
Tadayuki Minakuchi
Haruyoshi Miura
Kazuo Samejima
Kunitoshi Sasaki
Hiroko Kamata
Hitoshi Nakagawa
Haruo Takeda
Shinichi Osaka
Shinichi Osaka
Kazuo Yasuda
Makote Terunuma
Hideo Iwamoto
Hisataka Sckawsa
Kazuya Inouve
Shusaku Ueno
Shusaku Ueno
Shigeo Kimura
Junichi Takeuchi

Water Quality Analysis
Electrical Engineering
Water Quality Control
Seminar
Sernunar
Mechnical Engineering
Water Quality Analysis
Mechnical Engineering
Water Quality Control
Civil Engineering
Sanitary Engineering
Mechnical Engineering
Electrical Engineering
Electrical Engineering
Sanitary Engineering
Water Quality Analysis
Audio Visual Aids
Sanitary Engineering
Electrical Engineering
Water Quality Analysis

Text Preparation / Operation and Maintenance(basicl)
Text Preparation / Water Quality Control
Texi Preperation and Equipment Plan / Water Quality Control
Equipment Plan / Opsration and Maintenance
Introduction of Training Method
Training Material Preparation / Operation and Maintenance
Text Preparaticn / Operation and Mainienance(basic1)
Text Preparation / Planning and Design(basic)
Text Preparation / Water Quality Control
Text Preparaticn / Water Quality Control
Text Preparation / Planning and Design(basic)

Text Preparation / Operation and Maintenance(basic1)
Lecturer{Opening Seminar)
Lecturer(Opening Seminar)

Practical Training Guidance/ Water Quality Analysis(basic)

Text Preparation / Panning and Design(intermediate)
Text Preparation / Operation and Maintenance(basic2)
Training Material Preparation / Water Quality Analysis

11/2/1996 to 24/2/1996
11/2/1996 to 13/3/1996
4/3/1996 to 30/4/1996
25/3/1996 to 12/4/1996
25/3/1996 to 6/4/1996
9/4/1996 to 30/4/19%6
27711996 to 14/8/1996
7/8/1996 to 13/9/1996
8/8/1996 to 7/10/1996
12/8/1996 to 23/8/1%96
26/11/1996 to 4/12/1996
23/1/1997 to 30/3/1997
3/2/1997 1o 28/2/1997
4/2/1997 to 12/2/1997
5/2/1997 to 8/2/1997
8/2/1997 to 7/4/1997
10/3/1997 to 29/3/1957
26/5/1997 to 14/6/1997
71711997 to 3/10/1997
20/8/1997 to 25/10/1997
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JICA EXPERT LIST (2/2)

Name of Expert Field of Specialization Activity Duration
21|Seiichi Saito Mechnical Engineering  [Sewage Plant Operation Guidance / Operation and Maintenance24/9/1997 to 23/12/1997
22{Shusaku Ueno Sanitary Engineering Text Preparation / Panning and Design{intermediate) 25/11/1997 to 19/12/1997
231Kanji Kishi Civil Engineering 6/1/1998 to 7/3/1998
24|Hatsuhiro Matsuda Water Quality Analysis Training Material Preparation / Water Quality Analysis  |8/2/1998 to 1/3/1998
251Seiichi lida Water Quality Control Text Preparation / Operation and Maintenance (basic2) 10/2/1998 to 20/3/1998
26{Toshiyuki Kosugi Electrical Engineering Text Preparation / Operation and Maintenance(basic2) 10/2/1998 to 20/3/1998
27Shuichi Kudo Civil Engineering Training Material Preparation / Construction Supervision  {17/2/1998 to 21/3/1998
28{8husaku Ueno Sewage Works Management Training Material Preparation / Sewerage Management  [2/3/1998 to 20/3/1998
29|Shusaku Ueno Sanitary Engineering 2/6/1998 to 23/6/1998
30|Shigeo Kanai Sewage Works Management Training Material Preparation / Sewerage Management  [12/7/1998 to 25/7/1998
31{Hiromi Takeshige Electrical Engineering Text Preparation / Operation and Maintenance(advance)  [5/8/1998 to 3/10/1998
32{Masamichi Hirakawa Civil Engincering Training Material Preparation / Construction Supervision  [7/9/1998 to 28/11/1998

33
3
33
36
37
38
39
40
4
4
43
44
45
46
4
4
49
50

r

N —

00~

Soichi Kato
Yasuyuki Nagaoka
Masahiro Kume
Makoto Terunuma
Shusaku Ueno
Eilichi Makamura
Yo Marusawa
Manabu Yamashita
Masahiro Kume
MNobutada Nakamoto
Toru Yagi

Hirosi Omura
Minako Koga
Toru Meguro

Toru Yagi
Masatoshi Yamada
Yoshio Nakamura
Hircmasa Sozuki

Sewsge Works Management
Water Quality Analysis
Database System
Electrical Engineering
Sanitary Engineering
Civil Engineering
Electrical Engineering
Mechnical Engineering
Database System
Water Quality Control
Sanitary Engineering
Water Quality Analysis
Water Quality Analysis
Sanitary Engineering
Sanitary Engineering
Research and Development
Mechnical Engineering
Sewage Works Management

Text Preparation / Sewerage Management
Training Material Preparation / Water Quality Analysis
Database Software Development Plan
Text Preparation / Operation and Maintenance(advance)
Text Preparation / Panning and Design{advance)
Text Preparation / Sewerage Management
Text Preparation / Operation and Maintenance(advance)
Text Preparation / Operation and Matntenance(advance)
Database Seoftware Development Plan
Training Material Preparation / Water Quality Control
Text Preparation / Panning and Design(advance)
Training Material Preparation / Water Quality Analysis
Training Material Preparation / Water Quality Analysis
Text Preparation / Panning and Design(advance)
Text Preparation / Panning and Design{advance)
Research and Development Plan
Text Preparation / Operation and Maintenance(advance}
Text Revision / Sewerage Management

10/1/199% to 20/2/1999
11/1/1999 to 26/2/1999
18/1/1999 to 7/3/1999

20/1/1999 to 28/2/1999
17/2/1999 to 17/3/1999
4/4/1999 to 13/4/1999

21/4/1999 to 31/5/1999
2/6/1999 to 31/7/1999

6/16/1999 to 14/7/1959
14/7/1999 to 30/7/1999
10/8/1999 to 7/9/1999

18/8/1999 to 31/8/199%
16/9/1999 to 4/12/1999
27/9/1999 to 20/11/1999
27/10/1999 1o 8/12/1999
27/10/1999 to 7/11/1999
2/11/1999 to 10/12/1999
5/11/1999 to 17/12/1999




ANNEX 3

LIST OF THE MACHINERY AND EQUIPMENT

EQUIPMENT LIST OF JAPANESE F.Y. 1995
1. EQUIPMENT FOR LABORATORY

No. Iten Model Quantity
PWOD | BMA
1-1  {FUME HOOD WITH EXHAUST FUN YAMATO / FHC-150PZ 2 2
1-2 |CONSTANT TEMPERATURE OVEN YAMATG 7 DN-610 1 1
1-3  |LOW TEMPERATURE INCUBATOR YAMATO / IN-BOO 1 1
1-4  JINCUBATOR YAMATO / IN-600 i 1
1-5  |DRYING STERILIZER YAMATO / 5G-600 1 1
1-6  |AUTOCLAVE WITH ACCESSORY YAMATQ / SM-32 1 1
1-7  |WATER BATH WITH TRANSFORMER YAMATO / B5-65 1 1
1-8  |VACUUM PUMP YAMATQ 7/ PD-102 1 1
1-9 |6LASS DESICATOR SIMEX / ¢ 30cm 2 2
1-10 JACRYL DESICATOR YAMATO / FH-1 2 2
1-11 JCOD METER WITH ACCESSORIES CENTRAL KAGAKU / HC-407 1 1
1-12 |MUFFLE FURNANCE YAMATD / FM-48 1 1
1-13 [CENTRIFUGE WITH ACCESSORIES HITACH] / CTBL 1 1
1-14 JAUTO-STILL YAMATO / WG-710 1 1
1-15 [MANIFOLD TEST SET SEKIVA 7 SA-3 3 -
1-16 |ASPIRATOR YAMATO / WP-25 3 -
1-17 |OXYGEN METER YSi/759 1 1
1-18 |TEST TUBE MIXER WITH TRANSFORMER YAMATG /£ MT-51 4 -
1-19 |WATER SAMPLER GEM / 410 - 3
1-20 |ANALYTICAL BALANCE SARTORIUS 7 BP 3005 1 1
1-21 |ELECTRONIC BLANCE SARTQRIUS / BP 1200 1 1
1-22 |MAGNETIC STIRRER WITH HEATING ELEMENT FRANZ MORATE / M21/1 2 2
1-23 |COD REACTOR WITH REAGENT HACH / B B
1-24 {SERIAL DISTILLATION APPARATUS GERHARDY /K1 12736 - 1
1-25 |SERIAL DIGESTION APPARATUS GERHARDT / Kl 11/26 - 1
1-26 |FAT DETERMINATION APPARATUS GERHARDT / EV 6A /16 - 1
1-27 |BALANCE TABLE LOCAL MADE / BT50 1 1
1-28 [LABORATORY TABLE - 1
1-29 {BOTTLE CABINET R
1-30 |SPECTROPHOTOMETER SHIMADZU / UV-1601PC 1 1
1-31 {SPECTROPHOTOMETER HACH / DR 2000 - 1
1-32 [MICROSCOPE WITH ACCESSORIES OLYMPUS / BX40 1 -
1-33 [pH METER WITH ACCESSORIES HORIBA / D-12 1 1
1-34 |GLASS/PLASTIC WARES etc. 1 -
2. EQUIPMENT FOR OPERATIOM AND MAINTENANCE TRAINING
No. frem Model Quantity
PWD | BMA
2-1  |CLAMP ADAPTER EXTECH / 1 1
2-2 |MEGGER TESTER KYORITSI / 3301 1 1
2-3  |TACHOMETER(DIRECT TYPE) DIGICON / DT2507P 1 1
2-4 |TACHOMETER({STROBOSCOPIC TYPE) DIGICON / §B-15 1 1
2-5 |VIBRATION METER SPM 7 VIB-10 1 1
2-6 |PORTABLE THERMOMETER UNIVERSAL / DT20 1 1
Z-7 |PORTABLE DO METER HORIBA / OM-14 1 1
2-8 {PORTABLE MLSS METER KRK 7 §5-12 1 1




LIST OF THE MACHINERY AND EQUIPMENT

3. AUDIOVISUAL & COMMON EQUIPMENT

Na. itern Model Quantity
PWD | BMA
3-1 {ELECTRONIC BOARD PLUS / BF-050 3 1
3-2  |COPY MACHINE WITH ACCESSORIES XEROX / CDVA50 1
3-3  |BOOKLETMAKING SYSTEM GESTETNER / DEM100 1 -
3-4 JCOLLATING SYSTEM GESTETNER / DC-10 1 -
3-5 |VIDEQ DATA PROJECTOR SONY / VPH-1252 QM 1 -
3-6 |INTERFACE UNIT SONY /IFU-1271 M 1 -
3-7 IVIDEO PLAYER SONY / 5LV-X831P5 1 -
3-8 |DISCPLAYER SONY / MDP-ABO0K i -
3-9 |CASSETTE DECK TEAC / W-800R 1 -
3-10 {SUDE PROJECTOR ELMO / 253AF 1 -
3-11 {VISUAL PRESENTER ELMO / EV-550AF 1 -
3-12 [SCREEN BRETFORD / 9001 M 200" 1 -
3-13 |MIXING CONSOLE TOA / TX-124 1 -
3-14 |POWER AMPLIFIER TOA / P-1060D 1 -
3-15 |GRAPHIC EQUALIZER TOA/E-1231 2 -
3-16 |SPEAKER TOA 7 3005P 2 -
3-17 JOYNAMIC MICROPHONE TOA /11 d -
3-18 |WIRELESS PRE-AMPLIFIER TOA/WT-770 1 -
3-19 WIRELESS TUNER UNIT TOA/WTU-770 2 -
3-20 {WIRELESS MICROPHOMNE {LAVALIERE) TOA /7 WM-370 1 -
3-21 |WIRELESS MICROPHONE (HAND-HELD) TOA /WM-270 1 -
3-22 [WHIP ANTENNA TOA /YW-600 1 -
3-23 |INTERFACE SWITCH SONY /PC-1271TM 1 -
3-24 |SCAN BOQARD SONY /IFB-3000 1 -
3-25 {CONNECTION CABLE SONY / SIC10 1 -
3-26 JCONNECTION CABLE SONY /7 SIC-22 1 -
3-27 |BOARD SONY /iFB-20 1 -
3-28 IINSTALLATION FOR AUDIOVISUAL SYSTEM i -
4. VEHICLES
No. ftem Madel Quantity
PWD | BMA
4-1 IBUS HINO /7 AK17 6KC BUS 1 -
4-2 [MICRC BUS TOYOTA 7/ LH112R-EBMRS 1 -
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LIST OF THE MACHINERY AND EQUIPMENT

EQUIPMENT LIST OF JAPANESE F.Y. 1996
1. EQUIPMENT FOR THE OPERATION & MAINTENANCE TRAINING

No. Item Model Quantity
PWD | BMA
1-1 {BELT TYPE PRESSURE DEHYDRATOR TEST UNIT TSK ENGINEERING CO., LTD 1 -
1-2  [TRAINING UNIT FOR ELECTRIC POWER DISTRIBUTION TSK ENGINEERING CO., LTD I -
1-3  ITRAINING UNIT FOR THE PUMP OPERATION TSK ENGINEERING CO., LTD 1 -
1-4 | TRAINING UNIT FOR INSTRUMENTATION TSK ENGINEERING CO,, LTD 1
1-5 |TRAINING UNIT FOR SEQUENCE CONTROL TSK ENGINEERING CO., LTD 1 -
7-6 | TRAINING UNIT FOR EARTHING TSK ENGINEERING CO., LTD 1 -
1-7  |SPARE PARTS & MANUAL FOR EACH TRAINING UNITS TSK ENGINEERING CO., LTD 1 -
1-8  |BUTTERFLY VALVE KITZ /7 G-10AIMES 5 -
1-9 [GLOVE YALVE KITZ / 10FCJI4 5 -
1-10 |CHECK VALVE KiTZ 7/ 125FC04 5 -
1-11 IGATE VALVE KITZ / 10FCL4 S -
1-12 |BALL VALVE KITZ /72" 5 -
1-13 |PUMP SET TSURUMI / TOK3-4PQT 5 -
2. EQUIPMENT FOR LABORATORY
No. ftem Madel Quantity
PWD | BMA
2-1 [ATOMIC ABSORPTION SPECTROPHOTOMETER SHIMADZU / AA-B701F i -
2-2 |MICROSCOPE WITH CCD CAMERA OLYMPUS / BX40 - 1
2-3 |DO METER WITH BOD PROBE YSl /52 5 S
2-4 IANALYTICAL BALANCE SARTORIUS /7 AC211S 2 2
2-5 |pH METER TCA / HM-7E 3 3
2-6  [pHMETER TOA / HM-12P 2 2
2-7  |HIGH PERFORMANCE LIQUID CHROMATOGRAPH SYSTEM  [SHIMADZU / LC-10ATVP 1 -
2-8  {SPECTROFLUOROPHOTOMETER SHIMADZU / RF-5301 1 -
2-8 JREFLECTED LIGHT FLUORESCENCE OLYMPUS / BX-FLLA4-E02 1 -
2-10 |AUTOMATIC PHOTOMICROGRAPHY SYSTEM OLYMPUS /7 PM20-35DX1 1 -
3, AUDIOVISUAL & COMMON EQUIPMENT
Nao. Itemn Model Quantity
PWD ] BMA
3-1 |VIDEO PROJECTOR WITH SCREEN SANYO / PLC-250 -
3-2 |PERSONAL COMPUTER SET ARMAS DASH / 166HMX PENTIUM - 1
3-3 |COLOR LASER PRINTER HP / COLOR LASER JET 5 - i
3-4 {COLOR SCANNER HP / SCAN JET 4C - 1
3-5 |DIGITAL CAMERA KODAK / DC-50 ZOOM - 1
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LIST OF THE MACHINERY AND EQUIPMENT

EQUIPMENT LIST OF JAPANESE F.Y. 1997
1. EQUIPMENT FOR LABORATORY

No. Item Model Quantity
PWOD | BMA
1-1 [ATOMIC ABSORPTION SPECTROPHOTOMETER SHIMADZU / AA-6701F - 1
1-2 |GAS CHROMATOGRAPH SHIMADZY / GC-14B 1 1
1-3  JANALYTICAL BALANCE SARTORIUS / AC 211 8 1 1
1-4 |SPECTROPHOTOMETER SHIMADZU / UV-1601PC 1 1
1-5 |FAT EXTRACTION APPARATUSES
1)SOXTHERM FAT EXTRACTION GERHARDT / 5306 AK 1 -
2)ROTARY EVAPORATOR RESONA / B300OX / SWzZQ0 2 -
1-6 {TOTAL ORGANIC CARBON ANALYZER SHIMADZU / TOC-5000A 1 1
1-7 |NITROGEN DETERMINATION APPARATUSES
T)KJELDATHERM DIGESTION SYSTEM GERHARDT / KB20S/TR 1 -
2)SCRUBBER GERHARDT / TUR/K 1 -
3)DISTILLATION SYSTEM GERHMARDT / VAP 30 1 -
2. PERSONAL COMPUTER SET
No. ltem Model Quantity
PWD | BMA
2-1 |PERSONAL COMPUTER HP 7 VECTRA VL 5/200MMX 4 -
ACCESSARIES FOR NETWORK 1 -
2-2 |LASER PRINTER HP / LASERJET 4V 1 -
2-3 |PLOTTER HP / DESIGNJET 750 1 -
2-4 |SOFTWARE
1)MS OFFICE 97 PROFESSIONAL 4 -
2)VISIO TECHNICAL 4.5 4 -
3)AUTO CADR1T.4 4 -
4)NORTON ANTIVIRUS SOFT V.2.0 4 -
2-5 |PROJECTOR(WITH SCREEN AND LASER POINTER) SONY / VPL-5500M 1 -
2-6 jUPS POWERLINK / 650VA 4 -
3. VEHICLE
No. ftem Model Quantity
PWD { BMA
3-1 |FOUR-WHEEL DRIVE CAR TOYOTA / VZJ9SR-GKPNKW 1 -
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LIST OF THE MACHINERY AND EQUIPMENT

EQUIPMENT LIST OF JAPANESE F.Y. 1998
1. EQUIPMENT FOR LABORATORY

No. Item Model Quantity
PWD | BMA

1-1 |PORTABLE ION METER HACH / £C20 1

1-2 |SOIL SAMPLER LOCAL MADE / EKMAN GRAB TYPE] 1 -

1-3 |DESK TOP CLEAN AIR BENCH HITACHI / PCB-7 50AP 1 -

1-4 |AUTOMATIC DRY-UP DESICATOR YAMAATO / NSD 30 2 -

1-5 [ULTRASONIC CILEANER BRANSON /3210 1 -

1-6 |ULTRASOMNIC CLEANER FOR PIPET BRANSON / PCG20E-1 1 -

1-7 |DIGITAL CURRENT METER MYZOX / MCM-1 2

1-8 |WATER LEVEL LOPE MYZOX / 2-50A 3 -

2. EQUIPMENT FOR THE OPERATION & MAINTENANCE TRAINING

No. Item Model Quantity
PWD | BMA

2-1 |BELT TYPE PRESSURE DEHYDRATOR TEST UNIT TSK ENGINEERING CO., LTD. 1 -

2-2 |AUTOMATIC FLOW COMNTROL SYSTEM TSK ENGINEERIMG CO., LTD. 1 -

3. EQUIPMENT FOR DATABASE

No. item Mode! Quantity
PWD | BMA

3-1 {PERSCNAL COMPUTER SYSTEM FOR DATABASE HP / NETSERVERE-50 etc. 1 -

(Consist of NETWORK SERVER, PERIPHERAL
EQUIPMENT, SOFTWARE and NETWORK EQUIPMENT}




LIST OF COUNTERPART TRAINING IN JAPAN

Name of Counterpart Organization Field of Training Duration
1] Vijit santipatanakij PWD Operation and maintenance for Sewage facilities |17/8/1995 to 19/10/1995
2{Panee Ratanasampan PWD Training Management 16/1/1996 to 7/2/1996
3{Rodhpol Jturapreuk BMA Operation and maintenance for Sewage facilities |12/8/1996 to 13/10/1996
4|Somchai Matvattarakul PWD Sewage Technology 20/8/1996 to 20/11/1996
5{Apinan Jaruchaiyakul BMA Sewage Works Management, 14/10/1996 to 27/10/1996
6{Pomsak Jevasuwon PWD Sewage Works Management 14/10/1996 to 27/10/1596
7:Sudhee Komkamonphurk PWD Training Management 2/3/1997 to 14/3/1997
8{Busmaporn Chaiwanichaya BMA Industrial Wastewater Treatment Technique  [21/7/1997 to 4/12/1997
9{Ophat Seangtongprakai BMA Operation and maintenance for Sewage facilities [11/8/1997 to 13/10/1997
10{Chokechai Tantanawat PWD Sewage Technology 24/11/1997 to 12/12/1997
11{Peerapong Chevapatr PWD Sewage Technology 24/11/1997 to 12/12/1997
12|Sekson Churangsarit PWD Wastewater Management 13/7/1998 to 6/8/1998
13| Supis Kraimark BMA Operation and maintenance for Sewage facilities | 10/8/1998 to 12/10/1998
14{Sirilak Leerasiri BMA Domestic Wastewater Treatment Technique [24/8/1998 to 6/12/1998
15{Medhi Hongsnoi PWD Sewage Technology 26/10/1998 to 7/11/1998
16|Piyaphan Boonprapob PWD Water Analysis 1/8/1999 to 30/11/1999
17[Chalcam Mepong BMA Operation and maintenance for Sewage facilities |9/8/1999 to 11/10/1999
18| Teerapon Kuttawas BMA Domestic Wastewater Treatment Technique [23/8/1959 to 5/12/1999
19\ Somchai Matvattarakul PWD Sewerage Construction Supervision 12/10/1999 to 12/11/1999
20{Alongkot Phaipoon DOLA Sewerage Managemnet
21| Chutchawal Kooncumchoo PWD Machinery for Sewage Treatment Plant

¥ XHUNNV



ANNEX

List of counterparts

1. PWD
Name Position
Mr. Pornsak Jevasuwon TCSW Director
Mr. Panee Rattanasampan Human Resource Development Officer
Mr. Peerapong Chewapatr Electrical Engineer
Mr. Suriya Thanawatde; Mechanical Engineer
Mr. Uthai Boonyarattanakul Electrical Engineer
Mr. Seksom Choorungsalit Civil Engineer
Mr. Pornyot Thienthong Environmental Engineer
Ms. Piyaphan Boonprapob Scientist
2. BMA
Name Position
Ms. Apinan Jaruchaiyakul Sanitary Scientist
Ms. Busmapeorn Chaiwanichaya Sanitary Scientist
Ms. Sermsock Pakkadtang Sanitary Scientist
Mz. Teerapon Kuttawas Sanitary Scientist
Ms. Sirilak Leerasiri Sanitary Scientist
Mr. Somchai Sornvanee Scientist
Ms. Chantana Rirattanapong Scientist
Mr. Rodhpol Jturapreuk Industrial Engineer
Mr. Chaloam Mepong Electrical Engineer
Mr. Arsa Sukkhang Flectrical Engineer
Mr. Chanin Vichayanon Industrial Engineer
Mr. Supis Kraimark Dip. in Mechanical Engineer
Mr. Opas Seangtongprakai Sanitary Scientist
Mzr. Pracha Keawprang Sanitary Scientist
Mz, Vinus Maneewonges Mechanical Technician

o}
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Organization of TCSW (1)

(MrPORNSAK JEVASUWON)**

Director of TCSW

!
!

|

Training Administration Section (6}

1.Mr. Veerachon Natsingahart

(Human Reaswes Development 3) Section chief
2.MissEiamporn Pasukcharomchok  (Secretary)
3.Mrs. Ansumarn Sidsan (Clerk 4)
4 MrKiti Talakhum  (Driver)
5.Mr.Suchart Sutamm  (Driver)

|

General Administration Section (8)

Mrs. Nipa Sa-Ngomroongwong
(Human Resource Development 6)

Section Chief

Clerical Affair {5} Foreion Affair (2)

LMrs.Nipa Sa-Ngomreongwong 1.Mrs.Kittinan W oraznuwattanakul

(Hurman Resource Development 6) Foreign Relations Officer 5
2.Miss Ruagrat Dowpardupwong 2 Mrs.Laddawan Sang-Ngern
(Secretary ) (Record Officer)

3.Mr.\Vittaya Chandang
(Record Officer)

4 Mrs.Surin Vorarith
(Record Cfficer)

5.Mr. Yuthapo! Soongtrong

(Driver)

9 XHNNV



PLAN OF OPERATION FOR WHOLE PERIOD

PROJECT PURPOSE: FUNCTIONS AND ACTIVITIES OF TCSW ARE ESTABLISHED

PROJECT: TCSW

technicians and rmanagers(T)

YEAR 1935 1936 19587 1998 1959 2000 Responsible
ouTPUT Activities MONTH 7 16 1' 4 ¥ 1§t 4 7 o h 4 1 w1 4 7 10 4 7! Personin Input *
TCJ): T BE EXECUTED BY THE FY (JAPAN) 1585 | 1996 T 1937 1 1298 | 1589 { 2000 | Project Tesm
THAI {JAPANESE) SIDE FeemHay  [19es) 1896 ] 1997 { 1998 | 1999 ] 2000
Managemant of TCSW is | 1.52t up Steering Committee(T} f finisheg Chief Advisor |TCSW Director
estshiished 2.Recruit staff for TCSW({T) TCSW Diregtor [Counterpars
3,Personnel management(T) Admi Staf
4 Financial management{T)
Engineers, scientists, 1.Przpare trainars(T) Chief Advisor |Chief Advisor
lechnicians and managerd 2. Train wainers(J&T) TCSW Director [Japanese Experis
are trained 3.5et up training programs(J&T) TCSW Director
4.Develop training cumticulum(J&T) Counterparts
5.Develop training materials{J&T) Technizal $af
£.Tr=in engineers, scientisis, relzzad S/W

Necessary Equimment

Database system (incl
Nbrary uss)is pregared

1.Plan the D-base system(J&T)
2.Caitect documents and dawa(T)
3.Categorize the documents{J&T)
4.3earve for proper use(T)

Chief Advisor
TCSW Director

Chief Advisor
Japanese Expens
TCSW Director
Counterparts
Technical Sia!f
related S/W

Necteszary Eguinment

Fesearch and developme
{RED) acthvity is st up

1.Develop R&D program(J&T)
2.Prepare R&D tacilities(J&T)

,[
f
!
|
i
i
i
i
|
!
t
i
i
!
1
|
1
}
!
|
|
i
|
|
]

Chiel Advisar
TCSW Director

Chiel Adwisor
Japanese Expers
TCSW Director
Counterparis

Necessary Equirment

\\efsan. equpment and oiher inpus necessary lor implementing the aclivities

[y
—
&
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ANNUAL PLAN OF OPERATION (1/3) PROJECT: TCSW

RESULT: MANAGEMENT OF TCSW IS ESTABLISHED

JAPANESE FY1599 | JAPANESE FY2000 Responsibie
Activities THAI FY 2000 ! THAI FY 2001 Person in
1999 2000 ) 2001 Project Team Input*
T00y: To BE BxecuTeD sy THe aaraneseysie (10 11zl 1l 2 sl als el 7l afa o]zl
Set up Steening Cornmaittae (T3 finished E % TCSW Director Member of the committee
) ;
§ 1
' 1
t 8
¥ o
Recruit staff for TCSW (T) : E TCSW Director TCSW Director
: ! C/Ps, Staff concerned
: :
L]
Personnel managament (T) T g TCSW Director TCSW Director
: H C/Ps, Staff concerned
i !
1]
Finsncial management (T) : ;r TCSW Director TCSW Director
! ' C/Ps, Staff conzernsd
‘ i
P 1
1 ]

~ Person, equinment and other input necessary for implementing the sctivities




ANNUAL PLAN OF OPERATION (2/3)

RESULT: ENGINEERS,SCIENTISTS, TECHNICIANS AND MANAGERS ARE TRAINED

PROJECT: TCSW

3. Make textbooks for FY9%,00's courses
4. Revise textbooks for each course
S. Prepsre taxtbooks for after FYZ000

JAPANESE FY1855 1 JAPANESE FYZ000 Responsible
Activities THAI FY 2000 | THAI FY 2001 Person in
1992 2001 Froject Team Input*
| lslatrwofirfrela]e]s
T(J): TO BE EXECUTED BY THE THAI(JAPANESE) SIDE ;O1 11112! 1 i 2 ﬂ 31 4 l 5} 5 ] 71819 j10p11{1241 42
[] \ . - .
Prepare trainers (T) T Chief Advisor Chief Advisor
' TCSW Director TCSW Director, C/Ps
|
Train tainers (J&T) : Chief Advisor Chief Advisor
! TCSW Director TCSW Director
K Experts, C/Ps
Szt up training programs (J&T) finished H Chief A(?visor Chief Advisor
1. Exammine traines's demand and level ! TCSW Director TCSW Director
2. Prioritize among the courses : Experts , C/Ps
3. Set up trzining  schedule : Staff concemed
for_whols period !
Develop training cumiculum (J&T) Chief Ad.visor Chiet Adﬁsor
1. lake teazhing guidsline for each course TCSW Director TCSW Director
2. Develop syllabuses for FY29,00's courses Experts , C/Ps

Staff concernsd

Develop training materials (J&T)

1. A/V materials for genearal use

2. Materials for U/M course

3. Materials for P/D course

4. Materials for WA

5. Materials for Construction Supervision course
§. Materials for SW Manzperment course

Chief Advisor
TCSW Director

Chief Advisor
TCSW Director
Experts , C/Ps
Swaff concerned

Necessary eguipmant

Train enpineers.szizntists,technicians and
managers (T) : Open the course
. Planning and Desion {basic)

Sevinge }‘lml £ Han'\av_-menl

B e B b T R e & CE L L LR o

vt e 7 e o e e WA o A A 4 i e 8 e 9 5 B o e e o e e 0 b o0 ]

Chief Advisor
TCSW Director

Chief Advisar,
TCSW Director
Experts
C/Ps.Lecturers

Necessarv equipment

/L?‘ ' Person, saupment and other input necessary (or implementing the activities




__tug_

) aZl\ \

1. Serve for lecturers

2. Serve for trainees

3. Maintain the system

4. Add and renswal the data

|

TCSW Director

TCSW Director

ANNUAL PLAN OF OPERATION (3/3) PROJECT: TCSW
RESULT: DATABASE SYSTEM(INCLUDING LIBRARY USE ) IS PREPARED
JAPANESE FY15898 I JAPANESE FY2000 Responsible
Activities THAI FY 2000 | THAIFY 2001 Person in
1899 2000 2001 Project Team Input*
T0y: To BE ExecuTeD By THE THAIAPaneseysioe (10| 11 l12l 1] 23l 4l slel7lslaliolirizl1]a]s
Plan the data-base system (J&T) H H Chief Advisor Chief Advisor
1. Make the basic plan finished H ! TCSW Director | TCSW Directar
2. Setup the network system finished : ; Experts , C/Ps
3. Develop the databse software : :
: ! Nesessary Eguipment
Collect documents/data (T) 5 i Chief Advisor | Chief Advisar
1. Set collecting guidefine " - : 5 TCSW Director | TCSW Director
2. Collzct data ] { Experts, C/Ps
! H Authorities Concerned

Categorize the documents {J&T) ! ; Chief Adviser Chiaf Advisor
1. Classify the data : ! TCSW Director | TCSW Director
2. Intreduce code system ] : Experts , C/Ps
3. Input the data ’r_,.____. :

L]
Serve for proper use (T) : Chief Advisor Chief Advisor

'

'

1

]

)

1

1

i

)

Experts . C/Ps

* Person, equipment and other input necessary for impl

RESULT: RESEARCH AND DEVELOPMENT (R&D

ementing the activities

) ACTIVITY IS SET UP

JAPANESE FY1895

JAPANESE FY2000

Activities

THAIFY 2000 |

THAIFY 2001

T(1): TO BE EXECUTED BY THE THAI{JAPANESE) SIDE

1993 2000
IRMSHERERE

200}

I ERERE

als]el7lal

Responsible
Person in

Project Team

Input*

Develop R&D program (J&T)

1. Do feld survey

2. Do pre-research
3. Prepare K/D manual

Chiel Advisor
TCSW Director

Chief Advisor
TCSW Director
Experts, C/Ps

Prepare RED facilities (JBT)

1. Selaet necessary instrument

2. Oblain equipment and materinls

Y
1
L]
‘
L]
]
L]
1
1
T
]
1
]
T

3. Train operotional procedure

5 |
.
1
]
1]
1)
]
1
t
[]
1
T
1
]
t
1}
]
H
13
1
]

Chief Advisor
TCSW Director

Chief Advisor
TCSW Director
tzperts , C/Ps

Neressary equipment

* Person, equiprnent and other input necessary for implernenting the activites
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PROJECT ACTIVITIES ( TRAINING COURSESR)

1.Planning and Design(Basic) Course

1 2 3 4 1~ 4TOTAL
DURATION 24/2/1997-7/3/1937 6/1/1998-16/1/1998 {8/11/1598-19/11/1998 |11/1/1999-21/1/1999
No. of TRAINEE 17 25 26 28 96

PWD 1]PWD 2] BMA |LOCAL]

o |12] 21 3

9]10‘1313

1] 3] 71 s

o [ 24l o] 4

20| 49 [ 12] 18

PWD 1: PWD HEAD OFFICE

PWD 2; PWD PROVINCIAL OFFICE

PCD: POLLUTION CONTROL DEPARTMENT

AAT: AIRPORT AUTHCRITY OF THAILAND

5 6 7 8 TOTAL
1/11/1999-12/11/1998
38+1(PCD)+1 (AAT) 134+1(PCD)+1(AAT)
oJasfnmlel t [ | L1 [ T T TeoJses[es]e
2.Planning and Design(intermediate) Course
1 2 3 4 TOTAL
DURATION 17/8/1998-28/8/1998 8/3/1999-19/3/1999 122/3/1999-2/4/1999
No. of TRAINEE 22 18 26 66

PWD 1]PWD 2] BMA JLOCAL

4 [ 9 18l 3

s 1l el 2

o 19| 3 | 4

I

9 [39] 8| o

PWD 1: PWD HEAD OFFICE
3.Planning and Cesign{Advance) Course

PWD 2: PWD PROVINCIAL OFFICE

PCO: POLLUTION CONTROL DEPARTMENT

AAT: AIRPORT AUTHORITY GF THAILAND

1

TOTAL

DURATION

No. of TRAINEE

Q

pwo 1]pwo 2| BMA |LocAL

| 1

[ 1

L1 1

L 1 1

o lolofo

PWD 1: PWD HEAD OFFICE

4.Construction Supervision Course

PWD 2: PWD PROVINCIAL OFFICE

PCD: POLLUTION CONTROL DERPARTMENT

AAT: ARRPORT AUTHORITY QF THAILAND

1 Z 3 4 TOTAL
DURATION 12/7/1899-23/7/1998 16/8/1398-27/8/1999
Na. of TRAINEE 38 + 2(PCD) 35 73 + 2(PCD)

PWD 1 ]PWD 21 BMA 1LOCAL

4 [18] 9] 7

o [12] 8 |15

[ |

1 ]

MEIERE

PWD 1: PWD HEAD OFFICE

PWD 2: PWD PROVINCIAL OFFICE

PCD: POLLUTION CONTROL DEPARTHMENT

'AAT: AIRPORT AUTHORITY OF THAILAND

8 XHNNV
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5.0peration and Maintenance(Basic 1) Course

; 2 3 4 1~ 4TOTAL
DURATION 17/3/1997-26/3/1997 2/6/1997-13/6/1397 [23/3/1998-3/4/1998  [18/5/1998-29/5/1998
No. of TRAINEE 18 19 23 17 77

PWDAlPwD 2] BMAJLOCAL] © | 4 | 0 [14a] 0 ] 3 | o J16l 5 1 3T 516 ] 1] 4] 6] 6] 6]14l15] 42

PWD 1: PWD HEAD OFFICE  PWD 2: PWD PROVINCIAL OFFICE PCD: POLLUTION COMTROL DEPARTMENT AAT: AIRPORT AUTHORITY OF THARAND

5 6 7 8 TOTAL

14/12/1998-25/12/98 30/8/1999-10/3/199% |15/11/7999-26/11/89

28 43+2{PCD) 3441 (PCD)+2(AAT) 182+3(PCD)+2(AAT)

HERERERED 11T0jzz{1o NEEIE | 21 |36 [ 52] 73

&.0peration and Maintenance(Basic 2) Course

1 2 3 4 TOTAL(BASIC1 +2)
DURATION 3/8/1998-14/8/1498 9/2/1993-19/2/1999
Na. of TRAINEE 28 2§ 236+3(PCD)+2(AAT)
pwD1lpwbzl BMA Jtoca 3 | s | 1.1 32| o T10] 3 |13 ] { ] | | 1 24 [ 51 ] 56 [ 105

PWD 1: PWD HEAD OFFICE  PWD 2; PWD PROVINCIAL OFFICE  PCD: POLLUTION CONTRUL DEPARTMENT ~* AAT: AIRPORT AUTHORITY OF THAILAND
7.Operation and Maintenance(Advance) Course

] 7 3 4 TOTAL
DURATION

No. of TRAINEE 0
pwoi[pwoz] swafioca] | | | |1 ] L] 1 1 olofJolo

PWD.1: PWO HEAD OFFICE  PWD 2: PWD PROVINCIAL OFFICE  PCD: POLLUTION CONTROL DEPARTMENT AAT: ARFORT AUTHORITY OF THAILAND
8.Water Quality Analysis(Basic) Course

1 z 3 4 TOTAL
DURATION 24/2/1997-7/3/1997 20/4/1998-1/5/1998 | 15/4/1999-30/4/1999
No. of TRAINEE 13 30 23 66
PaDpwDz| BMAJOCALl © | 6 | 0 | 7 | 4 18] 4 | 4| o [14] 118 | 1 1 4 | 3a] 5 [ 19

PWD 1: PWD HEAD OFFICE  PWD 2: PWD PROVINCIAL OFFICE  PCD: POLLUTION CONTROL DEPARTMENT AAT: AIRPORT AUTHORITY OF THAILAND
9.Water Quality Analysis(Advance) Course

1 2 3 4 TOTAL
DURATION
- No. of TRAINEE 0
——§7‘ pwm[PWDz] BMA LLOCAL j [ [ | [ [ l { [ j I L 0 ! 0 I 0 J Q
’:" PWD 1: PWD HEAD OFFICE  PWD 2: PWD PROVINCIAL OFFICE  PCD: POLLUTION CONTROL DEPARTMENT AAT: AIRPORT AUTHORITY OF THAILAND
&~
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3 0.Water Quality Control Course

1 2 3 4 1~4TOTAL
DURATION 10/2/1997-14/2/1997 | 23/6/1997-27/6/1997 |15/6/1998-19/6/1958  |26/4/1999-30/4/1939
No. of TRAINEE 18 26 26 a7 107
PWO1lPWD 2| BMAJLOCALl o | 5 | 3 J10 | o | 8 [ 5wl 2l7T12]slofwujs]ar 2 [ 31 ] 29t as
PWD 1: PWD HEAD OFFICE ~ PWD 2: PWD PROVINCIAL OFFICE  PCD: POLLUTION CONTROL DEPARTMENT AAT: AIRFORT AUTHORITY GF THAILAND
5 & 7 ] TOTAL
5/7/1999-9/7/1399
AQ 147
s 2 fwoful [ § | Lo [ T 1 Trolsafas]se
11.Management of Sewage Works Course
1 2 3 4 TOTAL
DURATION 23/6/1999-25/6/1999
No. of TRAINEE 3z 32

pwD 1]PWD 2| BMA [LOCAL

3 |7 ] 3]s

L

T

l

[ [ |

3 [17] 3]

PWD 1: PWD HEAD OFFICE

PWD 2: PWD PROVINCIAL OFFICE

PCD: POLLUTION CONTROL DEPARTMENT

AAT: AIRPORT AUTHORITY OF THAILAND

GRAND TOTAL

TOTAL

Nao. of TRAINEE

754 +6(PCD)+3(AAT)

PwD 1]pwp 2| BMA JLocall

74 | 276 | 163 ] 241

PWD 1: PWD HEAD OFFICE  PWD 2: PWD PROVINCIAL OFFICE
PCD: POLLUTION CONTROL DEPARTMENT
AAT; AIRPORT AUTHORITY OF THAILAND




The P&D(Basic) Curriculum

ANNEX 9

date AM PM
st Opening Ceremony Move to TT]
2nd Lecture Lecture
“"Management of Sewage “Management of Sewage
Works in Thailand” Works in Bangkok”
[ Mr.Supecl ] [ Mr.Chanchai ]
3rd Lecture
“Basic Knowledge of Sewage Works”
[ Mr. Pisut]
4th Lecture l.ecture
"Case Study of Drainage and Wastewater “Lecture of Chantaburi Drainage System
Treatment System Construction Project” Project”
[Mr Kreeta) [Mr Kreetal
5th Site Visit
"Chantaburi”
“Rayeng”
6th Lecture
“Planning of Primary Wastewater Treatment System”
[Mr.Toszapol]
7th {ecture
"Design of Drainage System”
[Mrs.Somchit]
8th Lecture Lecture
"Cost Estimate of Sewerage System” “"Management of Sewerage System”
Maintenance
[Mr.Bunsube] [Mr.Jan]
9th Site Visit
“Rattanakosin”
“Huay Kwang”™
10th Return to Samsen Ciosing Ceremony

LM Pé“%"”




The P_& D (Intermediate Course ) Curriculum

date

AM

PM

Ist

Opening Ceremony Orientation

Lecture
“Procedure of Sewage Planning and Design”™

{Mr.Thossapomn]
2nd |Lecture Lecture
"Design of Sewar (1)~ "Design of Sewer (1)~
»determination of the quantity & quality *determination of the guantity of stormwater
of wastewater [Mr.Pornyot ]
3rd |Lecture
"Design of Sewer (I}~
Capacity of Sewer, design of manhole, diversion chamber .
{Mr.Thossaporn ]
4th |Site Visit
"Phuket”
5th Site Visit
"Paton”
6th |Practice Lecture .
"Design Exercise of Sewer( I )7 "Design of Treatment Plant (1}~
»Calculation of flow calculation table *Aerated Lagoon
[MrKreeta ] [Mr.Mantor ]
7th {Lecture Lecture
"Design of Pumping Station” “Basic Electrical Engineering”
[Ms.Somchit 1 [Mr.Uthai Jitseree]
8th {Lecture Practice
“Design of Treatment Plant {1}~ "Capacity calculation of Stabilization Pound”
« Stabilization Pond
[Ms.Somchit ] {Ms.Somchit ]
9th |Practice Examination
"Design Exercise of Sewer { )"
*Computer caliculation
[MrPornyot 1
10th {Practice Evaluation Closing CGeremony

“Design Exercise of Sewer{ll)”
= Calculation of flow calculation tabie

[MrKreeta ]




The Curriculum of Construction Supervision Course

date AM PM
1st Opening Ceremony Lecture
"Low Concerning with Construction”
[ Mr.Chitchanok ]
2nd Lecture Lecture
“Preparation and Construction “Gonstruction Management”
Suoervision”
[ Mr.Somchai ] [ Mr.Pornyot ]
3rd Lecture Lecture
“Construction Management” "Sewer installation”
[ Mr.Pomyot ] [ Mr. Thossaporn]
4th Lecture
"Safety Control”
[ MrVinai }
5th Lecture Site Visit
“Special Construction Method of Sewer” "Nong Khaem{BMA)”
IMr. Thammanus]
6th Lecture
“Construction of Mechanical and Electrical facilities™
IMr.Catchawal, Mr.Somchai |
7th Lecture 9 Examination
"Qase Study {Trouble Shooting )"
[ Mr.Somchai ]
8th Site Visit
"Nawarat company”
9th Site Visit
"Cha-Am Project(PWD)”
10th Estimation Closing Ceremony




0& M ( Basic-1) Course Curriculum

Date a.m.(3Hr) p.m.(3Hr)
1st Opening <Lecture>
Day (PWD Samsen) Basic technology of wastewater
treatment (1/2)
(PWD Samsen )
Mzr. Pisut
2nd <Lecture> <Lecture>
Day | Basic technology of wastewater Stabilization Pond and Aerated
treatment (2/2) Lagoon system
(TTI) (TTD
Mr. Pisut Mr. Pisut
Jrd <Lecture> <Lecture>
Day | Collection system Operation and maintenance of pipe
(rTD (TTD
Mr. Monton Mr. Monton
4th | <Site Visit> <8ite Visit>
Day | Hua Hin TP (OD) Prachub Kirikhan TP (AL}
5th <Site Visit>
Day | Nakorn Rajchasima TP (SP)
gth <Site Visit>>
Day | Khonkaen TP (SP)
b <Lecture> <Lecture>
Day | Pumping Station Safety
(TTD (TTD
Mr. Uthai Mr. Supist
8th <Practice>
Day | Practice of Pump maintenance
(Sri Praya)
Mr. Chanin & Mr. Supist
gth <Site Visit>
Day | Thai Numtip Prathumthani (Soft Drinks Factory)
10th | <Lecture & Practice>
Day | Water Quality Analysis
(Sri Praya)
Mr. Ophas
Mr. Pracha
11th | <Lecture>Ledger
Day | (PWD, Samsen)

Mr. Peerapong

Closing Ceremony

_491_




O0& M ( Basic-2) Course Curriculum

Date a.m.{3Hr) p.m.(3Hr)
st Opening <Lecture>
Day (PWD.Samsen) Operation {Activated Sludge &
Oxidation Ditch}(1/2)
(PWD.Samsen )
Mr. Kreta
2nd | <Lecture> <Lecture>
Day | Operation ({Activated Sludge & | Electric equipment for sewage works
Oxidation Ditch)(2/2) (1/2)
(TTI) (TTD
Mr. Yamamoto Mr. Uthai & Mr.Supis
3d <Lecture> <Lecture>
Day | Electric equipment for sewage works | Trouble shooting
(2/2) (TTD
(TTD Mzr. Pornsak
Mr. Uthai & Mr.Supis
4th <Practice>
Day | Practice of Electrical Equipment
(TTD)
Mr. Uthai & Mr. Supis
5th <8Site Visit>
Day | SriRacha (OD)
Gth <Practice>
Day | Practice of Pump Uperation
(T1D
Mr. Uthai & Mr.Supis
Tt | <Site Visit>
Day | (Sludge Treatment Plant)
(AM : Sipraya TP PM : Huayk Wang TP)
8th <Practice>
Day | Practice of Dewatering Machine
(TTD
Mr. Uthai & Mr.Supis
8th <Lecture> <Lecture> Closing
Day | Sludge treatment and equipment Sewage Works in | (PWD Samsen)
(PWD Samsen) Thailand
Mxr. Sekson (PWD Samsen)
Mr. Supol

— 92__
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Curriculum of the Water Quality Analysis (WQA) Course

Date AM PM
<Opening Ceremony> Basic Technology of Sewage
1t Fundamentals of  Water | Treatment (Lecture)
(Mon) | Quality Science (Lecture) -Lecturer: Mr. Pisut
-Lecturer: Ms. Piyaphan
Basic Technology of Sewage | Trouble-shooting in  Water
2nd Treatment (Lecture) Quality Management {Lecture)
(Tue) | -Lecturer: Mr. Pisut -Lecturer: Mr. Pornsak
Fundamentals of Water | Laboratory Work I (Labo)
3rd Quality Analysis I (Labo) (Transparency, pH, SS)
(Wed) | -Instructors' Mr. Somchai et al. | -Instructors: Mr. Pornsak et al.
Fundamentals of  Water | Laboratory Work II (Laba)
4th Quality Analysis II {Labo) (BOD, COD)
(Thw) | -Instructors: Mr.Somchai et al. | -Instructors’Ms. Chantana et
al
5th Site Visit (Pattaya) The same shown as left.
(Fri} | -Coordinators:Mr. Pornsak et
al
Fundamentals of Water | Laboratory Work III {Labo)
6th Quality Analysis III (Labo) (coliforms, microscopy, SV)
{(Mon) | -Instructors’ Mr. Somchai et al. | -Instructors'Ms. Chantana et
al
Fundamentals of Water | Laboratory Work IV (Labo)
Tth Quality Analysis III (Labo) ( BOD, coliforms, MLSS)
(Tue) | -Instructors:Mr. Somchai et al. | -Instructors:Ms. Chantana et
al
Data Processing {Lecture) Water Quality Parameters and
8th -Lecturer: Mr. Somchai Plant Operation (Lecture)
(Wed) -Lecturer: Mr. Pornsak
9th Site Visit (Sri Phraya) The same shown as left.
(Thu) | -Coordinator: Mr. Somchai
Discussion on Water Quality | <Closing Ceremony>
10t Issues
(Fri) -Chairpersons: Mr. Pornsak




Curriculum of the Water Quality Control (WQC) Course

Date AM PM
<Opening Ceremony> Basic Technology of Sewage
1t Low of Water Quality Control | Treatment (Lecture)
(Mon) | (Lecture) -Lecturer: Mr, Pisut
-Lecturer: Ms. Apinan
Basic Technology of Sewage | Inspection Procedure (Lecture)
AL Treatment (Lecture) -Lecturer: Mr. Pornsak
(Tue) | -Lecturer: Mr. Pisut
Preparation for inspection Site Visit to Beer Factory
3rd (Lecture) -Conductor: Mr. Theerapol et
(Wed) | -Lecture: Ms. Apinan et al. al.
Site Visit to Hauy Kwang Site Visit to Industrial Estate
4th -Conductor: Ms. Sirirak et al. -Conductor: Mr. Pornsak et al.
(Thu)
Discussion on Inspection <Closing Ceremony>
Hta -Chairperson: Ms. Sirirak
{Fri)




Curriculum of the Advanced WQA (AWQA) Course

-in preparation-

Date AM PM
<QOpening Ceremony> Environmental Chemistry and
1st Sewage Treatment in Tropical | Microbiology (Lecture)
(Mon) | Regions (Lecture) -Lecturer: Prof. Viboonrat
-Lecturer: Mr. Pornsak
Instrumental Analysis of Preparation of experiments 1
2nd Environmental Samples 1 {Labo)
(Tue) | (Lecture) -Instructors: Mr. Somchai et al.
-Lecturer: Prof. Orathai
Spectrophotometry (Labo) Case study I (Labo)
3rd -Instructors: Mr. Somchai, (UV absorption, sugar, Chl-a)
(Wed) | Ms. Piyaphan, Instructors from | -Instructors: ibid
Barawinser Company
Gas Chromatogrhaphy I (Labo) | Case Study II (Labo)
4th -Instructors: ibid (Organic acids)
(Thuw) -Instructors: ibid
Gas Chromatography II (Labo) | Ibid (Labo)
5th -Instructors: ibid
(Fri)
Instrumental Analysis of Preparation of experiments 11
gth Environmental Samples 11 {L.abo)
(Mon)} | (Lecture) -Instructors: Mr. Somchai et al.
-Lecturar: Prof. Orathai
Atomic Absorption I (Labo) Case Study 11 {Labe)
Ttk “Instructors: ibid (Heavy metals)
(Tue) -Instructors: ibid
Atomic Absorption 11 (Labo) Ibid (Labo)
8th -Instructors: ibid
(Wed)
Research Planning and Ibid (Labo)
9th Technical Report Writing
(Thu) | (Lecture)
-Lecturer: Dr. Orawan
Discussion <Closing Ceremony>
10t -Chairpersons:Mr. Pornsak,
{(Fri) | Mr. Bundit, Mr. Somchai

This curriculum was approved by the WA Working Group Committee on & October 1999,

This course is to be opened in March-Apri! 2000.
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The Gurriculum of Sewerage Management Course

Date (AM) (PM) {Night)
Registration (8:30-9:30) Lecture
Opening Ceremony (9:30-10:00) |{”"Outlook of Sewerage Facility” {Special Lecture
1st (Mr. Thirapan Thongpravat, TT1, PwD)|{13:00-14:30) (16:30-17:30)
Day |Orientation (10:00-10:30) {Mr. Chanchai Vithoonpanyakii, DDS,BMA)|(Mr. Thirapan,
(TCSW staff) TTI, PWD)
Lecture Lecture
“Outlook of Sewerage” “Outlook of Operation and
(10:40-12:15) Maintenance” (14:45-16:15)
(Dr. Kaseamsan Suwannarat, DDS, BMA) (Mr. Seksom Churangsarit, TOCD, PWD)
Lecture Lecture
“Qutlook of Operation and “Legal & Financial System” Special Lecture
2nd |Maintenance” (9:00-10:30) (13:00-16:15) (16:30-17:30)
Day (Mr. Seksom Churangsarit, TOCD, PWD) (Mr. Vasan Vanvarothron, RDD, DOLA)|(Mr. Supo! Sripan,
Lecture SED, PWD)
"Sewerage Management”
(10:45-12:15)
(Mr. Alongkot Phaipooal, REMCoS, DOLA)
Lecture Lecture
“Personal Administration” “Case Study of Pattaya”
3rd  (9:00-12:00) (13:00-14:30)
Day {Mr. Sanit Naksooksri PAD, BLGA, DOLA} {Mr. Somsak Suraprasit, SED, Pattaya)

Evaluation (14:30-15:30)
{Mr. Pornsak Jevasuwan, TCSW, PWD)
Closing Ceremony (15:30-)

(Mr. Rajatin Syamananda, PWD)

Note: { ) is lecturer
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ANNEX 10

List of R&D topics

A total number of 25 topics for the B&D activity in the TCSW project have
chosen from 138 toprcs, according to the priority

(Topics) (Category; Serial Number; Tffect)
1. Law for sewerage (Law; 4; A)
2. Sewage charge (Budget; 21; A)
3. Local sewage budget (Budget; 24; A)
4. Selection of sewerage system (Planning; 26; B)
5. Evaluation of septic tanks (Planning; 37; B)
6. Evaluation of unit pollutant load (Planning; 40; B)
7. Market research for the reuse of sewage effluent (Planning; 49; B)
8. Database for rainfall (Planning; 50; B)
9. Disposal and composting of excess aquatic plants (Planning; 65; C)
10. Treatment of poor subsoil (Construction; 79; D)
11.Filing system for documents (Construction; 95; &)
12. Corrosion of pipes (Operation and Maintenance; 100; D)
13.Contamination of tidal seawater {Operation and Maintenance; 103; D)
14.Description of new species (Operation and Maintenance; 104; If)
15.Saline water from shrimp ponds (Operation and Maintenance; 105; D)
16.In situ monitoring technique (Operation and Maintenance; 107; E)
17.Evaluation of new analytical technique (Operation and Maintenance; 108; &)
18.Environmental impact of effluent on receiving waters (Operation and
Maintenance; 110; I)
19.Low cost decentralized treatment system (Technical Development; 120; C)
20.In-sewer treatment system (Technical Development; 121; C)
21.Treatment process using gravity (Technical Development; 127; C)
22.Upgrading of the training materials (Training; 130; Q)
23.Training course for the other countries(International Cooperation;132; Q)
24.Information exchange and service on the Website via the Internet
(International Cooperation; 133; Q)
25.Phosphorus-free detergent (Public Relations; 137; I)

Classification of the effects expected: (A) Policy making, (B) Future planning,
(C) Cost and energy saving, (D)Improvement of facility, (E)Improvement of job,

(I} Environmental conservation, (G) Technical transfer



ANNEX 11

Role of Sewage Works in Thailand

NEB(National Environmental Board)3¥%1

%1 Setting environmental policy

‘Member: Prime Minister, Deputy Prime Minister, Minister of MOI, Minister of MOSTE, and

Others

(1) Environmental fund Committee (2) Pollution Control Committee %2

%2 Secretary of sewage budget, sewage planning and others
Member: DOLA / MOIL PWD / MOI, PCD / MOSTE, and others

l l l i

Local Government Local Government Local Government Local Government
*3 33 %3 %3

%3 Local authorities’ Implementation of sewage works
Local authorities ask PWD, PCD for technical agsistance or contract private consultant for
sewage works. When local authorities have some trouble on civil works, mechanical works,
electrical works they ask the request to PWD province office or PWD head office. When they

have some trouble on water quality control, they ask for PCD.




APPENDIX 1

Organization Chart of the Public Works Department
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APPENDIX 2

ORGANIZATION OF THE PROJECT

Ministry of '
Interior JicA
BMA }---------
Steering Committee | Joint Coordinating
Committee
S PWD : Chief Advisor
Director General :
DDS/BMA]. ... A , 5
Director : i
General Technical
TTI Committee
Directar
TCSW Workin
g -
Director Group Coordinator
BBMA[ c/p sAd".‘in' Long—Term Expert
ranch ections Short—T
g Group ctalt erm Expert
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APPENDIX 3

Member of steering committee
(1) Chairperson
Director General of PWD
(2) Members
1. Director General of PWD
. Deputy Director Geneéral of PWD
3. Director of TTI, PWD
4. Director of TCSW, PWD
5. Deputy Director General of the Department of Local Administration
G
7
8

v

- Director General of the Department of Drainage and Sewerage, BMA
. Chairman of the National Municipal League of Thailand

. Representative of the Department of Environmental Quality Promotion
. Representative of the Budget Bureau

10. Representative of DTEC

11. Director of the Dhmrong-Rajanupard Institute

12. Diréctor of the Water Quality Management Division, DDS, BMA

13. Director of the Sanitary Engineering Division, PWD -

14. Director of the Planning Division, PWD

15. Director of the Electrical and Mechanical Engineering Division, PWD
16. Director of the Material and Research Division, PWD

<]

Note: The Chief Advisor may attend the Steering Committee as observer
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APPENDIX 4

Member of Technical Committee

Thali side

1. Mr. Pornsak Jevasuwon, Director of TCSW

2. Dr. Creetha Soykheerce, Sanitary Engineering Division

3. Mr. Nop Roianawanij, Structural Engincering Division

4. Mr. Chatchawal IKhumkhamchu, Electrical and Mechanical
.Engineering Division

5.Mr. Peerapong Ratapana, Electricai and Mechanical Engincering
Division

6. Mr. Jiroj Suparbpong, Material and Research Division

7.Ms. Apinan Jaruchaiyakul, Department of Drainage and Sewerage,

BMA

Note: The Chief Adyisor and other experts may attend the Technical
Committee as observer
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Budgetary Allocation of Thai Side
in Thai Fiscal Year from 1995 to 1999

1.PWD

(1)Construction and improvement laboratory
and classroom

(2)Implementation of 26 training course

(3)Chemicais and glassware

2.BMA

()Improvement of laboratory and classroom

TOTAL

3.DTEC
Expenditure to support JICA experts activities.

—103—-

APPENDIX 5

1,920,000 Bahts

1,130,320 Bahts
119,400 Bahts

1,677,000 Bahts

4,846,720 Bahts
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PROJECT DESIGN MATRIX

TRAINING CENTER FOR SEWAGE WORKS

1-2 (T) Recruit staff for TCSW
1-3 (T) Personnel management
1-4 (T) Financial management

2-1 (T) Reeruit trainers

2-2 (JT) Train trainers.

2-3 (JT) Set up training programs

2-4 {JT) Develop training curriculum

2-5 (JT) Develep training materials

2-6 (T) Train engineers, scientists techniclans and managers

3-1 (JT) Plan the data-base system(including library use)
3-2 (T) Coliect documents / data

|33 (JT) Categorize the documents

4 (T) Serve for proper use

4-1 (JT) Develop R&D program
4-2 {JT) Prepare R&D facilities

TCSW building and facilities

Necessary expenses to implement the project

Japanese side Chief Advisor

Coordinator

Experts in the field of civil enginesring, mechanical engineering, water quality
science/engineering and others

Equipment for iralning

Counterpart training in Japan

Narrative Summary Obiectivaly Verifiable indicators Means of Verification Important Assumptions
Overall Goal
Appropriate sewage works technelogy is 1. Number of sewage treatment plant - Related statistics of the field of SW
established and sewage works are properly 2, Number of ge engir ientiststechnicians | - Survey report of the Project
planned, designed, constructed, operated
and maintained
Project Purpase - The Thai Govemment keeps its
1. Number of pasticipants in sach course - Annual report and related statistics of TCSW policy to push forward with the
Functions and activities of TCSW are established 2. Number and subjects of training sourses implementad sewage works development
3. Number of trainars
- Trained personnel do not leave SW
sector
Outputs
1. Management of TCSW is established 1. Number of management personnel for TCSW - Annual report and related staiistics of TCSW - Trained trainers remain at TCSW
2. Engineers, scientists, technicians and managers 2. -Results of examination for training course attended
are trained -Number of graduates of each course - Trainees examination record - Budget for each course is continued
3. Data-base systemn(inciuding library use) is prepared 3. Number of datafrecords collected for Data-base to be secured
4. Research and development (R&D) activity is set up 4. Nurmber of R&D subject matters
Activities Inputs
T (J) : to be executed by the Thai (Japanese) side - PWD and BMA continue to cooperate
1-1 (T) Set up Steering Committee Thai side Necessary personnel te implement the project with each other

Equipment is supplied in time

Pre-condltions

- Documents and data exist

- Capable candidates for trainees are
available
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