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APPLICATION FORM FOR JAPAN'S TECHNICAL COOPERATION
Science and Technology Research Partnership for
Sustainable Development (Project Type)

1. Datc of Entry: Day__16  Month___ May vear___2008

2. Applicant: The Government of___ Thailand

3. Project Title:_Research and Development Cenier for Tropical Water Reuse Technology

4 Tmplementing Agency: Department on Environmental Qua) ity Promotion,

Environmental Research and Training Center (ERTC)

Address: Technopolis, Klong 5. Klong Luang, Pathumthani 12120, Thailand

Contact Person; D, Monthip Stiratana Tabucanon

Tel. Noi__66-2-278-8422 | Fax No, _66-2-298-5617

E- Mail: monthip@odeqgp.go.th

5. Background of the Project

It is definitely necessaty a sustainable development by economic growth in this
region. One of the main drivers of the economic growth is urban activiies that are realized
as moga cities we are expecting more and more in Asia. Water shortage dcteriorates the
urban activities. It is very important to have cffective watér use or reuse in the mega citics
agajnst the vulnerability of water uiilization. If the water consurmption for the industries
and businesses are reduced, this will reduce wastewater wreatment cost effectively by
Water Reuse Technology. At the same time, the conservation of clean and safe water
environment that the poor can enjoy with the least cost could be achieved. The water reuse
technology must achieve “Reduce in fresh water consumption™ safe “Reuse of waler and
wastewater” and cost effective “Recycle of treated wastewater™, i.e. Win-Win Water 3R.

Water reusc technologies have been well developed in developed countries mostly in
the temperate zone like Japan. Japan has a plenty stock of water reuse technologies and
their know-how. However, it must be noted that the best technology for the temperate
zone is pot always the best for the tropical zonc. Whnen we utilize a biotechnology, for
example, the temperature difference is critically important, Therefors. we need to make
innovative adaptation of the temperate water reuse technology to tropical one, so that a
collaborative R&D must be considered rather than a mere technology transfer.

Thailand is one of the core countries in the tropical regions. 1t is a best counterpart for
a collabotative R&D for the tropical water reuse technology in tenms of available social,
hutnan and ccopomic resources.

6. Qutline of the Project
(1) Overall Goal .
- Conscrve of clean and safe water environment.

- Reduce fresh water consumplion.



(2) Project purposc
The project aims to establish a R&D center for tropical water reuse technology,
consisting of not only the devclopment of innovative adaptation of water reuse tcchnology
and mapagement system for the tropical condition by the collaboration of Japan-Thai
researchers but also the development of human resources who ate, in turn, capable of the
technology transfer developed by the collaboration here to other developing countrics in
tropical region. Furthermere, a feed back of the tropical technology to Japan is also
worthwhile to be considered for the next innovation of water reuse technology in developed
comfries. The final goal of the projeet is to make the center to be a center of excellence
(COE) for the tropical water reuse technology and to strengthen the environmental scicnce
and technology in both Japan and Thailand.
(3) Outputs ’
-~ Appropriate water reuse technology for tropical region
- Guideline for water reuse for tropical region
- Excellence R&D centers [or tropical water reuse technology.
(4) Project Activities
- Capacity building of water reuse technology for ERTC staffs
- Survey appropriate watct reuse technology for any purpose
- R&D water rcuse technology for tropical region which will cover the following
scope ‘
1. Development of advanced and intclligent water reuse technology
2. Development of robust and cost effective water reuse technology and
management system
3. Effective and rational use of rainwater
4. Sustainable groundwater management and technology
5. Health risk assessment of rcused water utilization
6. Development of advanced monitoring technology for assessing human and
ecological health risk of reused water
- Study and prepare water reuse guideline
(5) Input from the Recipient Government
ERTC will provide research facility like building, instruments, analytical
equipment as well as rescarch staffs to carry out the project. Moreover supporting,
budget in amount of 10 million baths per year will be arranged. '
(6) Input from the Japanese Government
Japanese Govermument will provide technical support in the forms of research
equipments, cxperts and training in amount of 15 million baths per year for the period
of 3 ycars.

7. Implemeéntation Schedule
Month___ Novembet Year 2008  ~Month___ October Year 2011 .

$. Implementing Agency
Environmental Research and Training Center (ERTC), Department on Environmental
Quality Promotion, Ministry of Natural Resources and Environment having 160
research staffs with operating budget of 150 million baths per year.

9. Related Activities
Some part of the project will be carried vut by academic institutes which are Faculty
of Engineering of Kasetsart Univérsity and Faculty of Enginceting of’ Chulalongkorn
‘University

10. Gender Considetation



noiie

11, Environmental and Social Considerations
(fill in the attached screening format)

{2. Benefictarics
notie

13. Security Conditions
none

14. Others

~ noge



Screening Format
Qucstion | Address of a project site
Environmental Research and Training Centre
Technopolis, Klong 5, Klong Luang, Pathumthani 12120
Question 2 Outline of the project
2-1 Dogs the project come under following sectors?
HYes ONo
[f yes, please mark corresponding items,
U Mining development
0 Industrial development
O Thermal power (including geothermal power)
O1 Hydropower, dams and reservoirs
O River/erosion contro
O Power transmission and distribution lines
U Roads. railways and bridges
O Airports
CJ Pores and harbors
&f Water supply, scwage and waste treatment
O Waste management and disposal
[0 Agriculture involving large-clearing or itrigation
O Forestry
[J Fishery
O Tourism

2-2 Does the project include the following items?

CYes ENo

If yes, please mark following items.

03 Involuntary rescttlement  (Scale: households,
persons)

O Groundwater pumping (Scale: m3/fyear)

O Land reclamation, fand development and land-clearing (scale:
hectors)

[ Logging (scale: hectors)

2-3 Did the proponent consider alternatives before request?
O Yes: Please describe outline of the alternatives

(/s )

No .

2-4 Did, the proponent have meelings with related stakcholders before request?
M Yes O No

If yes, please mark the corresponding stakeholders,
Administrative body
0 Local residents
0 NGO
£ Others ( )

Question 3
{5 the project a new one or an en-going one? In case of an on-going one, have you

repeived strong complaints etc. from local residents? _
i@} New 3 On-going (thete arc complaints) [ On-going (therc are no complamt@

fJ Others ( )



Question 4 Name of laws or guidelines:

Is Environmental Impact Assessment (EIA) including Initial Environmental,
Examination

(1EE) requn'ed for the project according to laws or guidelines in the host country?

‘es @1 No
If yes, please mark corresponding items.
O Required only IEE (IJ Implemented, U on going, O planning)
0 Required both JEE and ELA {3 Tmplemented, J on going, [J planning)
{J Required only EIA (0 Implemented, [J on going, [ planning)
O Others: ( )

Question 5

In case of that ETA was taken steps, was EIA approved by relevant taws in the host
country?

If yes, please mark date of approval and the competent authority.

O Approved: without a O Approved: with a LI Under appraisal
supplementary condition supplementary condition
{Date of approval: Competent authority: )
0J Not yet started an appraisal process
O Others: ( )
Question 6

If a certificate regarding the environment and society other than EIA, is required, please
indicate the title of certificate.

O Alrcady certificd 0J Required a certificate but not yet done
Title of the certificate: ( )

Not required
3 Others ( )

Question 7
Arc following areas located inside or around the project site?
[JYes ®No I Notidentified

If yes, plecasc mark the corresponding items.

00 National parks, protected arcas designated by the government (coast line, wetlands,
rescrved arca for ethnic or indigenous people, cultural heritage) and arcas being
considered for national parks or protected areas

[ Virgin forests, tropical forests

O Iicological important habitat areas (coral reef mangrove wetland, tidal flats)

[0 Habitat of valuable species protected by domestic laws or international treatise

0 Likely salts cumulus or soil crosion areas on a massive scale

U] Remarkable desertification trend arcas

{0 Archacological. historical or cultural valuable areas

0 Living arcas of ethaic, indigenous people or nomads who have a traditional lifestyle,
or special socially valuable area

Question §
Does the proigét have adverse impacts on the environment and local communities?

7 Yes 1 Neo [ Not identified
Reason: { : )



Question 9
Please mark related environmental and social impacts, and describe their outlines

OJ Air pollution {1 Social institutions such as social

[0 Water pollution infrastructure and local decision-making
I Soil pollution institutions

1 Waste (3 Existing social infrastructures and

(] Noise and vibration services

3 Ground subsidence 3 The poor, Indigenous of-ethnic people

(3 Offensive odors (3 Mal distribution of bencfit and damage
O Geographical featurcs [0 Local confliet of interests

[J Bottom sediment O Gender

[ Biota and ecosystem [J Children’s rights

] Waler usage 0 Cultural heritage

0 Accidents [0 Infectious diseases such as HIV/AIDS

[0 Global warming ete.

[J Involuntary resettlement & Others ( )

[ Local economy such as employment and livelihood etc,
[ Laund use and utilization local resources

Outline of related impacts: ( )

Question 10

Information disclosurc and meetings with stakeholders

10-1 If the environmental and social considerations arc required, does the proponent
agree on information disclosure and meetings with stakeholders in accordance with
JICA Guidelines for Environmental and Socia) Considerations?

Yes [1No

10-2 If no, please describe reasons below.

( )



Science and Techrology Cooperation on Global Issues (Project Type)
SUMMARY FOR JAPANESE RESEARCHER

Type of Researcher : | ] Individual Long-term
{ ] Individual Short-term

Field of Researcher !

Type of Duties : Research and Developmient
(i.e.} Advice, Planning, Research & Development, Technical Guidance,

Training/Education, Management
Requesting Agepcy: Bepartment of Environmental Quality Promotion

Post Specification:
(a) Post Title:
{b) Requesting Number of Persuonnel and Duration:
(<) Purposes of Dispatching Researcher (s)

(d) Expected Outcomes of Researcher (s)
(e) Dutics (Job Description)

NO AW

Conditions:
(i.e.) provision of Office Fucilities, Official Car, etc.

Qualification and Experience Required:




Science and Technology Cooperation on Global Issues (Project Type)

Type of Training [ 1 Country-focused Training (counterpart training)

{ ] In-country Training
[ ] Long-term Training (1/T)
[ ] Third Country Training

Course Title

Puration and

Timing

Number of
participants

Language

Purpose of training

Expected outputs

Course Content 1.

12.
3.

Request to join a group training course: Yes/No
If yes, pleasc specify the course:

Background
Information of
Prospective
Participants
Only for For (01 Year [12 Years [13 Years 04 Years 55 Years
CIF Number of participants:
Request Target organization and the specific division:
Post/status of target participants: 4
Target Participants: [1 Government official in administration
3 Government official in management T Government Engineer
0 Government/private engineer [ Government/private clerical
Only for Name of participant: Mr./Ms.
LT Date of birth:
Post:

Academic background:

Religion:

English ability TOEFL/ TOEIC! Other ( )
Information of prospective university accepting this training

Name of university and faculty

Degree (master/doctor): Language:

Possibility for Cost-sharing: U No

O Yes: [ Round-trip ale fare [ Lodging [ Living allowance 11 Quifit

3 Airport tax 3 Transport from/ta Avpert 1 Domestic transport

O Expense for training




[1.0Outlinc of the Assignment
(1) Assignment Title

(2) Type of Assignment
(New/ Extension/Successor)

[f ths type 1s “Extension” or Successot”,
please show whose extension or successor
it is.

(3) Period of Assignment and Desirable
Time of Dispatch

(4) Number of Researcher (s) Required

(5) Category of Service

(6) Name of Related Project/Scheme

(7) Name of Requesting Ministry /
Organzation and Specific
Department/ Division/Unit to which
the Rescarcher is attached

(8) Location of Service and Distance from
the Capital

{1 Policy Consultation /[ Administrative System
Development/

L3 Research and Study/[] Appropriate Technology
Development/

8 Technology Diffusion/(J Seminar/

L] Others ( )

2. Countexpart Personnel
(1) Number, Names and Posts of Counter-
part Personnel
(2) Name and Post of Supervising
Authority to which the Researcher is
answerable

3. Request of Researcher/s

This section should show as precisely as
possible the general nature of the project for
which the rescavchet/s is required Please
state whether the project falls within the
government's development program.

It is important to indicate whether the
project is a new epterprise or whether it
was started previously in the latter case,
any assistance received under other
technical cooperation programs (e.g.
under United Nations auspices should be
grated.

In the case of academic establishments,
it is desirable to know the number of
studentstaccepted annually. Their level of
attajnient and the size end status of
existing staff as well as derails of any
research facilitics and the level of
research being undertaken. (Copies of




hrachures, annual reports calendars,
syllabus of instruction ete. should be
attached Where applicable.)

4, Objective of the Assignment

5. Expected Qutput of the Assignment

6. Duties and Job Description of the
Regcarcher
Please show them one after another, if
plural researchers are requested.

7. Assignment
(1) Expenses for Activitics of the
Researcher
(2) Prevision of the office and Motor
Vehicle for the Researcher

8. Qualifications and Experience required
(1) Age Limil
(2) Educational Background
(Doclor/Master/Bachelor)
(3) Practical cxperience on Related Field
(4) Language
(Name/Level)
(5) Other Qualification and Experience

9. Correspondence

Name and address of the official to whom
cotrespondence regarding this application
should be forwarded.




. EMETEREREM/M

MINUTES OF MEETING
BETWEEN THE JAPANESE DETAILED PLANNING SURVEY TEAM
AND THE AUTHORITIES CONCERNED OF
THE GOVERNMENT OF KINGDOM OF THAILAND
ON JAPANESE TECHNICAL COOPERATION FOR
THE PROJECT FOR RESEARCH AND DEVELOPMENT FOR
WATER REUSE TECHNOLOGY IN TROPICAL REGIONS

The Japanese Detailed Planning Survey Team {hereinafter referred to as
‘the Team”), organized by the Japan International Cooperation Agency
(hereinafter referred to as “JICA”) and headed by Mr. Kazuya Suzuki, visited the
Kingdom of Thailand from December 16 to December 22, 2008, for the purpose of
formulating the technical cooperation program regarding the Project for Research
and Development for water reuse technology in tropical regions (hereinafter
referred to as “the Project”).

During its stay, the Team had a series of discussions with the Thai
authorities concerned with respect to the implementation of the Project.

As a result of the discussions, the Team and the Thai authorities concerned
agreed on the matters referred to in the document attached hereto.

Bangkok, December 22, 2008

A (X (Orgin_ Hogehsgie

Mr. Kazuya Quzuki Ms. Orapin Wongchumpit

Leader Director General,

Japanese Detailed Planning Survey  Department of Environmental Quality
Team Promotion (DEQP),

Japan International  Cooperation  Ministry of Natural Resources and
Agency Environment (MNRE)

JAPAN Kingdom of Thailand



ATTACHED DOCUMENT

I. TITLE OF THE PROJECT
Both sides agreed that the fitle of the Project will be “the Project for Research and
Development for Water Reuse Technology in Tropical Regions”.

Il. RECORD OF DISCUSSIONS

The draft of the Record of Discussions (hereinafter referred to as “R/D"), which
stipulates the framework of the Project, will be finalized and signed by the
representatives of the Government of Thailand and JICA Thailand Office after
notification of approval of implementation of the Project by JICA Headquarters.
Both side agreed that it is desirable that the R/D be signed as soon as possible
after the signing of these Minutes of Meetings.

Both side agreed on the provisional R/D shown as Annex |.

Ill. TENTATIVE PLAN OF OPERATION

The tentative Plan of Operation (hereinafter referred to as “PQ”) for the whole
project period is shown in Annex ll. The activities of the Project are subject to
change within the scope of the R/D with mutual consultation when necessity
arises in the course of implementation of the Project.

IV. FRAMEWORK OF THE PROJECT
The Project will be carried out under normal procedure of a technical cooperation
between two governments. The Project outline is shown in Annex IIl.  During the
meetings, the Team and the Thai respective authorities discussed and confirmed
the framework of the Project as follows;

1. Project Implementing Agency

(1) Thai side

a. Environmental Research and Training Center
b. Chulalongkorn University

c. Kasetsart University

(2) Japanese side

a. The University of Tokyo
b. Tohoku University ﬂ



¢. Ritsumeikan University
d. Waseda University

2. Cooperation Period of the Project
The duration of the technical cooperation for the Project will be four (4) years from
2009 to 2013.

IV. OTHERS

1. Science and Technology Research Partnership for Sustainable
Development

Both sides noted that the Project is implemented under the Science and
Technology Research Partnership for Sustainable Development promoted by
JICA and Japan Science and Technology Agency (hereinafter referred to as
“JST”} in collaboration.

JICA will take measures for the technical cooperation such as dispatch of
Japanese experts, provision of equipment and fraining of personnel, and other
supports related to the Project in the Kingdom of Thailand. JST wilt support the
Japanese research institutes/researchers for the Project activities in Japan.

2. Memorandum of Understanding between Japanese and Thai Research
Institutes

For effective and smooth implementation of the Project, Japanese representative
research instituie in which the Project Leader belongs and Thai representative
research institute in which the Project Director belongs will have the
“Memorandum of Understanding” for intellectual property and other necessary
matters in accordance with the Master Plan of the Project.

3. Following Steps

Formal document for the implementation of the Project (R/D) will be signed
between JICA Thailand Office and DEQP before the commencement of the
Project.

4. Experiment Sites for the Project

The experiment sites for implementing the Project will be selected before the
commencement of the Project. Japanese side requested Thai side to nominate
a few candidate experiment sites, and both sides agreed fo decide experiment

L}

sites as early as possible. W @mn



5. Start up Workshop

The start up workshop will be held in the middle of March, 2009, for sharing
information among stakeholders. Both sides agreed that pre-JCC meeting will
be held on that occasion.

ANNEX | DRAFT RECORD OF DISCUSSIONS(R/D)
ANNEX II TENTATIVE PLAN OF OPERATION
ANNEX It PROJECT OUTLINE % @\r»,



ANNEXI
DRAFT RECORD OF DISCUSSIONS
BETWEEN JAPAN INTERNATIONAL COOPERATION AGENCY AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
KINGDOM OF THAILAND
ON JAPANESE TECHNICAL COOPERATION FOR THE PROJECT FOR
RESEARCH AND DEVELOPMENT FOR WATER REUSE TECHNOLOGY IN
TROPICAL REGIONS

In response to the proposal of the Government of Thailand, the
Government of Japan has decided to cooperate on “the Project for Research and
Development for Water Reuse Technology in Tropical Regions” (hereinafter
referred to as “the Project”) in accordance with the Agreement on Technical
Cooperation between the Government of Japan and the Government of the
Kingdom of Thailand signed on November 5, 1981 (hereinafter referred to as “the
Agreement”) and the Embassy of Japan’s Note No. / dated xxxx, 200? and
the Ministry of Foreign Affairs Note No. ./ dated xxxx, 2007?.

Accordingly, Japan International Cooperation Agency (hereinafter referred
to as “JICA”"), the implementation agency responsible for the implementation of
the technical cooperation program of the Government of Japan, will cooperate
with the authorities concerned of the Government of Thailand for the Project.

JICA and the Thai authorities concerned had a series of discussions on the
framework of the project. As a result of discussions, JICA and Thai authorities

concerned agreed on the matters referred to in the document attached hereto.

Bangkok, +++++, 2009

Mr. Katsuji Onoda Ms. Orapin Wongchumpit
Resident Representative Director General,
JICA Thailand Office Department of Environmental Quality

Japan International Cooperation Promotion (DEQP),
Agency - Ministry of Natural Resources and
JAPAN ‘ Environment (MNRE)

Kingdom of Thailand

1%
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ATTACHED DOCUMENT

l. COOPERATION BETWEEN JICA AND THE GOVERNMENT OF THAILAND

1 The Government of the Kingdom of Thailand will implement the Project in
cooperation with JICA.

2 The Project will be implemented in accordance with the Master Plan, which is
given.in Annex |. '

Il. MEASURES TO BE TAKEN BY JICA

-In accordance with the laws and regulations in force in Japan and the provisions
of Article Il of the Agreement, JICA, as the executing agency for technical
cooperation by the Government of Japan, will take, at its own expense, the
following measures according to the normal procedures of its technical
cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS

JICA will provide the services of the Japanese Experts as listed in Annex [l. The
provisions of Article IV of the Agreement will be applied to the above-mentioned
experts.

2. TRAINING OF THAI PERSONNEL IN JAPAN
JICA will receive the Thai personnel connected with the Project for technical
training in Japan.

3. PROVISION OF MACHINERY AND EQUIPMENT

JICA will provide such machinery, equipment and other materials (hereinafter
referred to as “the Equipment”) necessary for the implementation of the Project as
listed in Annex Ill. The provision of Article VIII of the Agreement will be applied to
the Equipment.

Ii. MEASURES TO BE TAKEN BY THE GOVERNMENT OF THAILAND

1. The Government of the Kingdom of Thailand will take necessary measures to
ensure that the self-reliant operation of the Project will be sustained during
and after the period of Japanese technical cooperation, through full and active

1%
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involvement in the Project by all related authorities, beneficiary groups and
institutions. '

The Government of the Kingdom of Thailand will ensure that the technologies
and knowledge acquired by the Thai side as a result of Japanese technical
cooperation will contribute to the economic and social development of the
Kingdom of Thailand.

In accordance with the provisions of Article IV, V, VI of the Agreement, the
Government of the Kingdom of Thailand will grant in Thailand privileges,
exemptions and benefits to the Japanese experts referred to in 1l-1 above and
their families.

In accordance with the provisions of Article VIIl of the Agreement, the
Government of the Kingdom of Thailand will take the measures necessary to
receive and use the equipment provided by JICA under iI-3 above and
equipment, machinery and materials carried in by the Japanese experts
referred to in 1I-1 above.

The Government of the Kingdom of Thailand will take necessary measures to
ensure that the knowledge and experience acquired by the Thai personnel
from technical training in Japan will be utilized effectively in the
implementation of the Project.

In accordance with the provision of Article IV-(b) of the Agreement, the
Government of the Kingdom of Thailand will provide the services of Thai
counterpart personnel and administrative personnel as listed in Annex IV.

In accordance with the provisions of Article IV-(a) of the Agreement, the
Government of the Kingdom of Thailand will provide the office spaces and
facilities as listed in Annex V.

In accordance with the laws and regulations in force in the Kingdom of
Thailand, the Government of the Kingdom of Thailand will take necessary
measures to supply or replace at its own expense machinery, equipment,
instruments, vehicles, tools, spare parts and any other materials necessary for
the implementation of the Project other than the equipment provided by JICA

j?’@



under 11-3 above.

In accordance with the laws and regulations in force in the Kingdom of
Thailand, the Government of the Kingdom of Thailand will take necessary
measures to meet the running expenses necessary for the implementation of
the Project.

IV. ADMINISTRATION OF THE PROJECT

1.

Environmental Research and Training Center (hereinafter referred to as
“ERTC"), Department of Environmental Quality Promotion, Ministry of Natural
Resources and Environment shalt be the Responsible Agency of the Project.

The following organizations shall be the Implementing Agencies of the
Project;

(1) Thai side

a. ERTC

b. Chulalongkorn University

¢. Kasetsart University

(2) Japanese side

a. The University of Tokyo

b. Tohoku University

c. Ritsumeikan University
- d. Waseda University

Director of ERTC, as the Project Director, will bear overall responsibility for
the administration, coordination and implementation of the Project.

Director of Water Research and Technology Development Section, ERTC will
work as the Project Manager and will be responsible for implementation,
managerial and technical matters of the Project.

The leader of the Expert Team will provide necessary recommendations and
technical advice to the Project Director and Project Manager any matters
pertaining to the implementation of the Project. %



6. The Japanese expert(s) will give necessary technical guidance and advice to
the Thai counterpart personnel on technical matters pertaining to the
implementation of the Project.

7. For the effective and successful implementation of technical cooperation for
the Project, Joint Coordinating Committee will be established whose functions
and composition are described in Annex V.

V. JOINT EVALUATION

Evaluation of the Project will be conducted jointly by the Thai Authorities and JICA
at the middle and during the last six m‘onths of the term of the Project in order to
examine the level of achievement.

VL. CLAIMS AGAINST JICA EXPERTS

In accordance with the provision of Article VII of the Agreement, the Government
of the Kingdom of Thailand undertakes to bear claims, if any arises, against the
Japanese experts engaged in technical cooperation for the Project resulting from,
occurring in the course of, or otherwise connected with the discharge of their
official functions in the Kingdom of Thailand except for those arising from the
willful misconduct or gross negligence of the Japanese experts.

Vil. MUTUAL CONSULTATION

There will be mutual consultation between JICA and the Government of the
Kingdom of Thailand on any major issues arising from, or in connection with, this
Attached Document.

VIil. MEASURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR
THE PEOJECT

For the purpose of promoting support for the Project among the people of the
Kingdom of Thailand, the Government of the Kingdom of Thailand will take
appropriate measures to make the Project widely known to the people of the
Kingdom of Thailand. }?ﬂ
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IX. TERMS OF COOPERATION

The duration of the technical cooperation for the Project under this Attached
Document will be four years from 2009 to 2013.

X. OTHERS

Both sides agreed that necessary information and data for smooth implementation
of the Project shall be shared among members of the Project.

ANNEX ]
ANNEX It
ANNEX Il
ANNEX IV

ANNEX V
ANNEX VI

Appendix

MASTER PLAN

LIST OF JAPANESE EXPERTS

LIST OF MACHINERY AND EQUIPMENT

LIST OF THAN COUNTERPARTS AND ADMINISTRATIVE
PERSONNEL

LIST OF OFFICE SPACES AND FACILITIES

JOINT COORDINATING COMMITTEE

Plan of Operation W



ANNEX | MASTER PLAN

1. Project Purpose: Appropriate water reuse technology is newly developed for
wide application with an establishment of institutional framework for effective
management in Thaitand.

Indicator (tentative)

a. Number and contents of newly developed technology

b. Performance of on-site test operations of developed technology

c. Institutional and organizational mechanism for promotion of water reuse
technology at ERTC

2. Project Outputs:

1) Institutional framework for research, development and promotion of water
reuse technology is developed.

Indicator (tentative)

1-1. Organizational structure and personnel of R&D Center for Water Reuse
Technology prepared at ERTC

1-2. Number and contents of information on water reuse technology collected by
ERTC

1-3. Formulated guideline on water reuse technology

1-4. Training, seminar and promotion activities implemented by ERTC

2) New energy-saving (or net energy-balanced) decentralized water reclamation
and reuse system is developed to practically install for on-site operation.
Indicator: (tentative)

2-1. Number of researchers and students participated in the Project

2-2, Results of pilot-scale experiment

2-3. Results of process performance of prototype system

2-4. Performance of the developed system

2-5. Performance of the developed analytical model

3) New water reuse technology with resource production (or GHG emission
reduction) is developed to practically install for on-site operation.
Indicator: (tentative)

3-1. Number of researchers and students participated in the Project

4
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3-2. Results of bench-scale experiments
3-3. Results of pilot-scale experiments
3-4. Process performance of the developed system

4) Effective management and monitoring system for community-based water
reuse is developed.

Indicator: (tentative)

4-1. Developed water quality information platform at selected pilot site

4-2. Developed decentralized water reuse system

4-3. Proposed community-based water reuse method

4-4. Developed health risk assessment model

3. Project Activities

3.1 Activities under Output 1

(1) Development of R&D Center for Water Reuse Technology at ERTC

(2) Establishment of technical information database of water reuse technology
(3) Development of a best practice of water reuse system

(4) Promotion of information on water reuse technology and the Project

3.2 Activities under Output 2

(1) Planning and Preparation

(2) Implementation of bench-scale and pilot-scale experiments

(3) Implementation of prototype system for wastewater reuse of commercial
building

{(4) Implementation of experimental work on phosphorus recovery system

(5) Optimization of procedures for long-term operation and development of
maintenance management

(6) Development of fluid simulation model and dynamic model for performance
evaluation®

3.3 Activities under Output 3

3.3.1 Development of integrated anaerobic photo-bioreactor with MF membrane
(1) Laboratory and bench-scale experiments to determine optimum operating
conditions for photosynthetic bacteria growth, effects of membrane separation,
biomass yield

(2) Construction and operation of pilot-scale photo-bioreactor with MF unit at
selected food factory w



(3) Optimization and evaluation of process performance

3.3.2 Development of ipMBR-RO for leachate treatment

(1) Bench-scale experiments to determine optimum operating condition for
organic waste flushing, membrane bioreactor operation and RO performance

(2) Construction and operation of pilot-scale iPMBR-RO unit at selected solid
waste disposal site

(3) Optimization and evaluation of process performance

3.3.3 Development of energy recovery system from food industrial waste water
(1) Implementation of experimental work on anaerobic treatment

3.4 Activities under Output 4

(1) Review and analysis of existing data and information in pilot area

(2) Installation of necessary facilities for monitoring and monitoring activities
(3) Development of water quality information platform

(4) Study on the risk assessment of water quality on health and ecology

(5) Examination of economic impact of introduction of water reuse technology
(6) Design of optimum water reuse system in pilot area

(7) Installation and operation of water reuse system

(8) Development of health risk assessment model of reused water*

Note: (1) *-marked activities are mainly implemented in Japan under the
JST-project scheme. %



ANNEX I LIST OF JAPANESE EXPERTS
Dispatch of the Japanese Experts Team for the Project

1. Long-term expert

The long-term expert, who will be in charge of the following fields, will be
dispatched;

1) Project Coordinator

2. Short-term experts

The short-term experts, who will take part in the Project as listed below, will be
dispatched several times a year during the project period.

At the beginning of each Japanese fiscal year (JFY), JICA will provide the plan of
dispatching short-term expert for coming JFY.

1) Prof. Kazuo Yamamoto, The University of Tokyo (leader)

2) Dr. Ryo Honda, The University of Tokyo (sub-leader),

3) Prof. Hiroaki Furumai, The University of Tokyo (decentralized
water reuse system)

4) Prof. Chiho Watanabe, The University of Tokyo (risk assessment)

5) Prof. Tatsuo Ohmura, Tohoku University (risk assessment)

6) Prof. Jun Nakajima, Ritsumeikan University (decentralized
water reuse system)

7) Prof. Yutaka Sakakibara, Waseda University {(decentralized water

' reuse system)

8) Dr. Yoshifumi Masago, Tohoku University (risk assessment)

9) Dr. Hana Shimizu, The University of Tokyo (risk assessment)

10) to be assigned, The University of Tokyo (research
coordinator)

11) to be assigned, The University of Tokyo (decentralized

water reuse system)

The dispatch schedule is mentioned on Appendix |, Plan of Operation. Qﬂ
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ANNEX Il LIST OF MACHINERY AND EQUIPMENT

Equipment, machinery, instruments, tools and materials which are necessary for
the Project as below.

1. Output 1
(1) Inductively coupled plasma-emission mass spectrometer (ICP-MS)

(2) Denaturing gradient gel electrophoresis (DGGE)
(3) Auto analyzer
(4) Microplate reader

2. Output 2
(1) Submerged membrane bioreactor systems (Anoxic/Aerobic MBR)

(2) High-rate anaerobic digester system for food waste

(3) pH meter

(4) DO meter recording and DO control system

(5) Temperature control equipment

(6) Biogas flow rate measurement

(7) Control system for the combined plant of SMBR and Anaerobic digester(s)

3. Output 3
(1) Anaerobic photo bioreactor with MF membrane unit (bench scale, pilot scale)

(2) Inclined plate MBR and RO unit (bench scale, pilot scale)

(3) Particle Analyzer -
(4) Freeze Dryer W



(5) Reflective Infrared detector for HPLC
(6) Laser light source for fluorescent microscope
(7) Real time PCR system

4. Output 4

Necessary machinery and equipment to develop management and monitoring
system for community-based water reuse should be discussed after starting the
Project.

Note:

1) The above-mentioned equipment is limited to those which are indispensable
for the transfer of technology by the Japanese Experts.

2) Content, specifications, and quantity of the equipment will be decided through
mutual consultations. %



ANNEX IV TENTATIVE LIST OF THAI

ADMINISTRATIVE

COUNTERPARTS AND

‘No | Project Position | Name Organization Related Output
1. | Project Director | Mr.Boonchob Suthamanuswong | Director of ERTC 1,.2,3,4
2. | Project Manager | Mr. Mesak Milintawasamai ERTC 1,2,3,4
3. |C/P Mr. Panja Yaithavorn ERTC 4
4. | C/P Ms. Daisey Moknoy ERTC 4
5 | CIP Dr. Assamon Limsakul ERTC 4
6. | CIP Ms. Chuanpit Boonyoy ERTC- 4
7. | C/P Dr. Variga Sawaittayotin ERTC 2
8. {C/P Ms. Suda Ittisupornrat ERTC 3
9 |C/P Mr. Chatchai Thopanya ERTC 2
10 | C/P Dr. Chavalit Ratanatamskul Ccu 2
11 | C/IP Dr. Nalinrat Masomboon CcuU 2
12 | C/IP Ms. Jantawan Tanjareon Ccu 2
13 | C/P Dr. Chart Chiemchaisri KU 3
14 | C/P Dr. Wilai Chiemchaistri KU 3

In the event of transfer / posting or retirement of counterpart personnel, his/her
successor will be designated by respective organizations immediately. g



ANNEX V LIST OF OFFICE SPACES AND FACILITIES

1. The building and facilities necessary for the performance of duties by the
Japanese Experts including head office space in ERTC, office space in
Chulalongkorn University and Kasetsart University. '

2. Facilities such as electricity, gas, water, sewerage system, telephones and
furniture necessary for the Project-activities and operational expenses for
utilities.

3. Other facilities mutually agree upon as necessary. %



ANNEX VI JOINT COORDINATING COMMITTEE

1. FUNCTION

The Joint Coordinating Committee (hereinafter referred to as *JCC"), composed of
members listed in 2 below, will meet at least once a year and whenever the
necessity arises. The main functions of JCC shall be as follows:

(1) To formulate the annuai operational work plan of the Project based on the
tentative schedule of implementation within the framework of the Record of
Discussions (R/D)

(2) To review the overall progress and achievements of the Project

(3) To examine major issues arising from or in connection with the Project

(4) To work out the modification of activities depending on the necessity

To endure smooth implementation of the Project and to secure ministerial
coordination, guidance and supervision, as well as to draw expertise from other
Ministries/ Departments/ Organizations.

2. COMMITTEE COMPQOSITION
Chairperson; Director General of DEQP
Project Director
Project Advisor
Project Manager

Thai side

Representative(s) of DEQP, MNRE

Representative(s) of Pollution Control Department, MNRE
Representative(s) of Chulalongkorn University

Representative(s) of Kasetsart University

Representative(s) of Asian Institute of Technology

Representative(s) of Water Resources Department, MNRE
Representative(s) of Department of Health, Ministry of Public Health
Representative(s) of Department of Industrial Works, Ministry of industry
Representative(s) of Department of Local Administration, Ministry of interior
Representative(s) of Department of Agricultural Promotion, Ministry of

Agriculture and Cooperatives ,
7 e



Representative(s) of Wastewater Management Authority
Representative(s) of Thai Greenhouse Gas Organization
Representative(s) of Thai International Development Cooperation Agency

Japanese side

Project Leader

JICA Thailand Office

JICA Experts to be dispatched by JICA

Other personnel concermned to be decided and/or dispatched by JICA, if
necessary

Observer

Official(s) of the Embassy of Japan in Thailand

Representative(s) of JST

Other official(s) of appointed by the Project Leader may attend the Committee
meetings as observer(s). Qd
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Questionnaire for the Project on “Research and Development for
Water Reuse Technology in Tropical Regions’
(Q1: for ERTC/DEQP)

December 10, 2008
JICA Preparatory Study Team

To formulate an effective and efficient project, please kindly provide us relevant information by

answering the questions below. We appreciate your cooperation by providing us written

information (any relevant document) and/or oral explanation when we have a meeting that is
expected to hold between 17 and 19 December 2008.

1. Theimportance of “Water Reuse Technology” in Thailand

1-1.

1-3.

How are the issues of the reduction of water consumption, the reuse of water and
wastewater, and the recycle of treated wastewater positioned under the Government’s
development policy?

By industrialization of the country in the last decade, water resource like surface water
from rivers and reservoirs as well as groundwater is increasingly demanded and consumed
by the society, while the water quality is deteriorated. Although the government try to
enforce water pollution control law on the sources in the industrial and domestic sectors,
the quality is not improved to an acceptable level. This will ultimately force the society to
explore new clean water resources and increase wastewater treatment cost and finally will
prevent accessibility of clean water resource like it used to be. In the Government’
development policy is therefore envision the fact and will adopt the 3 R principle; reduce
reuse and recycle, in national water resource utilization and conservation plan.

. Are there any concrete Government policies and/or statements regarding the issue of water

reuse technology? (For example, on the 10" National Economic and Social Development
Plan and the Enhancement and Conservation of the National Environmental Quality Policy
and Plan, etc.)

Tha government action plan B.E. 2552-2554 specified, in policy article number 5 on the
Sail, Natural Resources and environment and sub article 5.7, that the government should
promote research and technology development on material and resource recycle including
water reuse and clean technology to reduce pollution and relieve burden of society by
principle of good governance.

Have you ever had any relevant assistance by international financial institutions and/or any
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other donors for the development and applications of water reuse technology?
No

2. Current situation and future plan of capacity and resources on “Water Reuse Technology” at
ERTC

2-1. Current organizational structure, researchers/staff allocation, facility/equipment (List of
existing equipment) and budget alocation in relation to the “Water Reuse Technology” at
ERTC.
ERTC is an environmental research organization operated under the Department of
Environmental quality Promotion, Ministry of Natural Resources and Environment. Its
mission are to conduct and promote research activity to prevent pollution and protect
environment as well as natural resources of the country and to conduct training on
environmental technology and management for environmental protection staffs from central
and local government. Presently ERTC has permanent staffs of 77 and on the project basis
employee of 82. Its increase operational budget from 10 million baths to 170 million baths
during fiscal year 1992-2008 can be shown in figure 1 and the administration organization
structure can be shown in figure 2.
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Budget for fiscal year 192408

Figure 1 Operational Budget from during fiscal year 1992-2008

Environmental Research and Training
Centre

General Administrative Division Human RESCSL_JI‘_CQ Development
ivision
Administration

Sub-division

Cleaner Standard and Technical
Technology Accreditation Development and
Centre Sub- Planning
Sub-division

Project on
Establishement of Research and
Dioxins Laboratory Development Division

Water Research and Air Research an_d_D_eveIopment
Sub-division
Development
Sub-division

Biomass and Waste
Hazardous Substances Research and Development
Research and Development Sub-division
Sub-division

Noise and Vibrasion
Research ad Development
Sub-division

Figure 2 Administration organization structure of ERTC
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Because of the scarcity on clean water resources of Thailand currently put a stress for ERTC
to ser up research and technology development initiation on water reuse. By this initiation
ERTC has alocated the budget amount of 5 millions baths for water reuse R & D project for
the year 2009. Regarding research facilities, ERTC is a well-equiped laboratory. It has
complete capability to analyze various kinds of pollutant in water. The examples of these
equipment are;

- agas chromatograph-mass spectrometer (GC-MYS)

- agas chromatograph-flame ionization detector (GC-FID)

- agas chromatograph-electron capture detector (GC-ECD)

- anion chromatograph (1C)

- ascanned e ectron microscope (SEM)

- atota organic carbon analyzer (TOC)

- afluorescent in-situ hybridization (FISH)

- afluorometer

- apolymerase chain reaction (PCR)

etc.

2-2. ERTC's policy and future plan for the development/expansion of related resources for the
“Water Reuse Technology” issue.
One mandate and function of ERTC isto conduct research and develop technology to solve
environmental problems of the country. The outputs of the research should be expanse to be
implemented to many sectors such as industrial, private as well as local community. Since
conserving water resource of the country, ERTC will conduct research, with cooperation
with other research partners in national and international level, and then extend a research
products to various end users like industry, private organizations and local community.

2-3. What is your concrete idea or planning about the proposed “R&D Center for Tropical

Water Reuse Technology”? Is it still a conceptual center or have you already established
any concrete organizational structure of the Center inside ERTC? If you have any written
document about the proposed Center, please provide us.
One task of ERTC is to conduct a research and development technology on wastewater
treatment. Many complete research topics like Constructed wetland development for
treating domestic wastewater”,” High COD wastewater treatment by anaerobic filtration”
and “Bioremediation of TCE contaminated in groundwater” and on-going research like
“Treatment of landfill leachate by utilizing soil media in developing permeable reactive
barrier” and “ Study on pollutant removal efficiency of commercial onsite wastewater
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treatment units’ were and will be ERTC research products. The research skill of ERTC staff
will be strengthened to accommodate advance research themes in R&D Center for Tropical
Water Reuse Technology. The R&D Center, once established, will be operated by Water
Research and Technology Devel opment Section of ERTC as a conceptual center. Apart from
conducting research by itself, ERTC will act as a project coordinator to facilitate other
research partners like academic institutes. In the beginning phase, a research working group
composing of 10 ERTC staff was already set up under the center. The concrete organization
structure will be considered by the applicability of output and impacts of research products
needed by end users.

2-4. What kind of capacity development is required for ETRC staff in relation to the “Water
Reuse Technology”?
In the first year of the project, ERTC staff requires the training in the form of on the job
training on the following areas;
- application of membrane technology in treating domestic wastewater
- anaysis of emerging water pollutants like endocrine disrupter, virus and
pathogenic bacteria by chemical and molecular techniques
- methodology of risk assessment in water reuse project
- evaluation of economical suitability of water reuse project

3. Plan and Expectation for the J CA Project on “Water Reuse Technol ogy”
3-1.Project outputs and activities
(1) Details of the proposed three outputs and concrete activities of the Project under each

expected outputs.
(Relationship and balance among the 3 expected outputs (R&D activities vs
ingtitutional capacity development), the importance of training activities both inside
ERTC and to outside ERTC in relation to the “Water Reuse Technology” and the new
guideline developed by the Project)

(2) Time schedule of the expected activities and the achievement of the outputs.

3-2.Project Management
(1) Plan of the project management structure (Project Director, Project Manager, such
project management organizations as Joint Coordinating Committee and Project
Managing Committee, form of participation by such other organizations as
Chulalongkorn University and Kasetsart University)
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(2) Necessity/possihility to formulate different (R& D) Working Groups under the Project.
Do not have.

(3) Do you expect that ERTC will have a good implementing and coordinating capacity of
the Project management, given the participations by several professors and researchers
from the two universities?

Yes

3-3.Plan of the input by the Thai (DEQP/ERTC) side
(1) Counterpart Personnel (C/P) allocation. (List of potential C/Ps) and staff for the Project

(2) Budget alocation plan by the Thai side
5 million baths for the year 2009

(3) Building, facility and equipment provided by the Thai side (including working space
for the Japanese Experts)
ERTC will provide research facilities like laboratories, analytical instruments and
working space for the Japanese experts.

3-4.Expectations for the input by the Japanese side
(1) Allocation of the Japanese Experts. (Number, field, length of dispatch)

Field of expert Number length of dispatch
Wastewater treatment by membrane 3 2 months for each
Technology

Conducting risk assessment of 2 2 months for each

Water reuse project

Economic assessment of 1 1 month

Water reuse project

Water and wastewater analysis 2 2 months for each
by using instrumental analysis

Water and wastewater analysis 2 2 months for each
by using molecular techniques

Training in Japan (Number, field, timing of training, potential trainees)

Number Field Timing of training Potential trainees

(2) Equipment provided by Japan
1. aninductively coupled plasma-emission mass spectrometer (ICP-MS)
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2. adenaturing gradient gel electrophoresis (DGGE)
4. The most updated general information about ERTC
(1) Overall organizational structure, staff allocation (Number of staff) in each section

Shown in figure 1 above.

(2) ERTC budget in the past 5 years and the plan for 2009
Shown in figure 2 above.

Thank you very much for your consideration and cooper ation.
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Response of Questionnaire for the Project
“Research and Development for Water Reuse Technology in Tropical Region”

December 18, 2008
Kasetsart University (KU)

1. Current situation and future plan (idea) of R& D on “Water Reuse Technology” at KU
1.1 How do you see the importance of “Water Reuse Technology” both in Thailand and at KU?

Drought crisis and land subsidence have been one of the most serious problem especially in centra
and eastern region of Thailand. Anincrease in domestic and industrial water consumptions lead to
excessive water demand as compared to the avail able water resources. As the surface water is heavily
polluted and required sophisticated treatment, the use of less polluted groundwater leads to excessive
extraction and substantial land subsidence. When available, underground water are pumped and used for
industrial production processes asit is the cheaper water supply comparing to surface water.

Recently, groundwater withdrawal is limited or prohibited in some areain Thailand including
Bangkok Metropolitan and its vicinity. This leads to the demanding of new water sources for domestic
and industrial consumption. Reclamation of wastewater is aforemost opportunity in solving a part of
water shortage problems. In order to meet the required quality for reuse, advanced treatment rather than
existing conventional treatment processes is required. This water reuse technology is rather new for
Thailand. Recently, membrane technology is gaining popularity and being considered for water supply
production and industrial wastewater reuse. However, its application is still quite limited in Thailand as
the end users are not well recognized or familiar with this specific technology.

Kasetsart University is one of the leading public universitiesin Thailand. It has an important rolein
providing high quality education as well as conducting research on emerging issues for the country. Asit
recognized the importance of water reuse technology in solving water shortage in the country, advanced
water and wastewater treatment and reuse technology has been incorporated in the course content for
students at Department of Environmental Engineering from the beginning of its operation. Currently,
water reuse technology is also one of the prime research topics carried out at the department through the
undertaken of graduate student researches, for example, the application of membrane technology to water
and wastewater treatment and reuse.

1.2 Current organization structure, researchers/staff allocation, facility equipment and budget
alocation for the “Water Reuse Technology” at KU

Department of Environmental Engineering, Kasetsart University is offering bachelor,
master and doctoral degree program. Currently, there are 15 faculty membersin which 12
members are supervising graduate student towards their thesis work. There are 3 |aboratories,
one for teaching and other two for research purposes. The teaching laboratory is equipped with
principal instruments for the courses offered in undergraduate and graduate degree level. The
research laboratories are housed with the ambient and laboratory analytical rooms. The ambient
laboratory isfacilitated for students to conduct laboratory and pilot scale experiments. It also
houses some advanced water and wastewater experimental units. The analytical laboratory is
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provided for thesis and project research. It is equipped with basic and advanced analytical
instrument such as spectrophotometer, total organic carbon analyzer, atomic adsorption
spectrophotometer, gas chromatography, high performance liquid chromatography etc. Beside
chemical |aboratory, microbiological laboratory is equipped with equipment for research
purposes such as thermocycler, gel electrophoresis and fluorescence microscope.

Research grant at Kasetsart University is provided through Kasetsart University Research
and Development Institute. Short term as well aslong term research project can be proposed.
External fund from outside the university either from governmental agencies or private
companies are also received on regular basis. Recent research projects in water reuse technology
carried out at Kasetsart University are development of photosynthetic bacteria pond system for
organic carbon recovery from industrial wastewater, development of floating media pre-filter and
microfiltration membrane system for water treatment and wastewater reuse, application of
membrane bioreactor for the treatment of municipal solid waste |eachate etc.

1.3 The most interested R& D area and issues that should be explored and strengthened in
relation to the “Water Reuse Technology” at KU

Kasetsart University is proposing aresearch project on “Development of appropriate
membrane based treatment system for high strength organic wastewater in the tropics’. This
research is focusing on the treatment and reuse of high organic strength wastewater for domestic
and industrial sectors with specific focus on using membrane technology. The research team at
Kasetsart University, with competence built up from severa years of research experience,
realized the importance of this technology as high potential and applicable technology for water
reuse in Thailand in a near future. Two specific membrane based system, i.e. 1) anaerobic pond
coupled with microfiltration and 2) incline plate membrane bioreactor with reverse osmosis post
treatment will be explored.

2. Possibility and concrete form of participation of KU in the JICA project, “ Research and
Development for Water Reuse Technology in Tropical Region”

2.1 When the JICA project “Research and Development for Water Reuse Technology in Tropical
Region” will be implemented by ERTC, how can you participate in the project?

(1) Listof potential participants (Professors, researchers, advanced degree students, etc.)

At present, KU research team members consist of:

Dr. Chart Chiemchaisri Associate Professor, Team Leader
Dr. Wilai Chiemchaisri Associate Professor, Researcher
Ms. Sukhuma Chitapornpan ~ Doctoral degree student

Mr. Weerapong Rukapan Doctoral degree student

Ms. Pattamaporn Nindee Master degree student
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(2) Concrete R&D arealissues

Two research activities are proposed in this proposal.

1) Development of anaerobic photo-bioreactor coupled with microfiltration membrane for food
industrial wastewater reclamation

The objective of this study is to explore the feasibility of recovering organic carbon in food
industrial wastewater in the form of photosynthetic bacteria cell. Laboratory experiments are
carried out to determine optimum operating conditions for photosynthetic bacteria growth under
natural environment. This proposed technology has several advantages over the conventional
system such as low operating cost and recovery of high value by-product.

A bench scale unit with a capacity of 1 m*/d will be set-up and tested at afood factory near
Bangkok. The system will be used to demonstrate the applicability of system under real
operating condition. System performance in terms of water qualities, photosynthetic biomass
yield will be monitored

2)  Development of incline plate membrane bioreactor and reverse osmosis membrane
technology for municipal solid waste |eachate treatment

Application of membrane bioreactor to the treatment of municipal solid waste leachate at a
solid waste disposal site is proposed. The new generation of membrane bioreactor with incline
plate installation in the first stage followed by aerobic membrane tank is used in order to achieve
high treatment efficiency, low energy consumption and low membrane fouling problem. A
bench-scale unit with capacity of 1 m*d will be tested. Permeate from membrane bioreactor is
sent to reverse osmosis unit for further treatment before it can be reclaimed for non-potable reuse
purposes.

L eachate obtained from flushing fresh solid wastes will be fed into the system. This will
help mitigating global greenhouse effect by reducing methane production potential of solid
wastes if it isto be disposed by landfill method.

(3) Placeof activities (at ERTC or at KU) and required input from Japan and ERTC (such as

Japanese Experts, training opportunitiesin Japan and equipment)

The experimental unit will be installed at selected food factory and municipal solid waste
disposal site. The laboratory analyses will be conducted mainly at Department of Environmental
Engineering, Kasetsart University. Some specific analyses can be done at ERTC laboratory if the
facilities are available.

The required input to the research project islisted as follows.
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1) Japanese expert who familiar with membrane technology will help building research
competence of local researchers. Also the expertise from Japanese membrane
companies will help accelerating the set-up of membrane unit for implementation in
this project.

2) During the research project period, training of local researchers and graduate students
on advanced research techniques in Japan will also help building research competence
of local research team.

3) Supporting of essential equipment for research from Japan includes membrane modules
for bench scale experimental unit (microfiltration membrane module for anaerobic
photo-bioreactor, microfiltration membrane module for membrane bioreactor and
reverse osmosis membrane module for post treatment). Other specific instruments such
as particle size analyzer, HPL C detector for molecular weight analysis and freeze dryer
for microbiological analysis will also help enhancing the research capacities of existing
research laboratory.

2.2 Do you have any administrative or technical problems/difficultiesin participating in the JCA
project that will be implemented by ERTC.

None. The research team from Kasetsart University can cooperate with all partnersincluding
JCA team, Japanese expert, ERTC researchers, public and private sectors involved in the project.
The administrative system at Kasetsart University is organized so that the research team is
efficient in conducting research project with external parties.

(1) Canyou participate in any project management-related organization under the JICA project
that is mainly conducted by ERTC?

Y es. KU research team member can involve in any organization set-up under JICA project.

(2) Canyou take an initiative of planning, implementing and monitoring one specific R&D
activity asthe R&D Working group leader?

Y es. KU research team iswilling to implement the proposed R& D activities. They can
involve in the planning, implementing and monitoring of the activity as the working group leader.
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gog cu

Questionnaire for the Project on “Research and Development for
Water Reuse Technology in Tropical Regions”
(for Chulalongkorn University (CU))

December 10, 2008
JICA Preparatory Study Team

To formulate an effective and efficient project, please kindly provide us relevant information by
answering the questions below. We appreciate your cooperation by providing us written
information (any relevant document) and/or oral explanation when we have a meeting that is
expected to hold on December 18, 2008.

1. Current situation and future plan (idea) of R&D on “Water Reuse Technology” at CU
1-1.How do you see the importance of “Water Reuse Technology” both in Thailand and at CU?

Thailand has experienced for severe water shortage especiadly in the eastern part of
Thailand in 2006. That is why water reuse issue has been significantly promoted by Thai
government and aso Tha university like CU. Moreover, green building concept is
going fast for high-rise buildings in Bangkok for energy saving together with reduction in
water consumption. High-rise buildings have been recognized as one of significant water
consumption sources in the city. Also, the Chao Phraya Rivers, known as main water supply
source for Bangkok people have been polluted and will not be sufficient to supply water for
Bangkok people in the near future. As a result, some department stores or high-rise
buildings have started their own policy for water reuse promoting together with energy
saving concepts. My research work at CU have focused on water reuse together with
biogas production from wastewater. Therefore, technology transfer from Japan can help
promote the technology transfer to Thai society ,significantly.

1-2.Current organizational structure, researchers/staff allocation, facility/equipment and budget
alocation for the “Water Reuse Technology” at CU.

CU has a facility for research development, known as Research unit for waste
treatment and wastewater reuse. Myself, Assoc.Prof.Dr.Chavalit Ratanatamskul serves as
the director for this research unit, set-up by the TITTP-OECF program in  Year 2000.
Thereisatechnical staff together with four Ph.D.students and eight masteral degree
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studentsin our laboratory. The equipments are listed below:

- GC machine - GC-MS machine
- HPLC machine - |CP machine
- Paricle size analyzer -Capillary ion analyzer

- lon selective electrode - pH and DO meter

In terms of budget allocation, the director has to find the budget from research project
and some small budget has been supported from CU.

1-3.The most interested R&D area and issues that should be explored and strengthened in
relation to the “Water Reuse Technology” at CU.

Since | have been in the field of water reuse research for many years at CU, |
think that a new membrane bioreactor system with energy saving should be explored
together with  space saving technology for water reuse promoting in Thailand.

2. Possibility and concrete form of participation of CU in the JCA Project, “Research and
Development for Water Reuse Technology in Tropical Regions’

2-1.When the JICA Project, “Research and Development for Water Reuse Technology in
Tropical Regions” will be implemented by ERTC, how can you participate in the Project?
(1) List of potentia participants (Professors, researchers, advanced degree students, etc.)

Yes, | can participate in the project of ERTC to help promote water reuse
technology in Thailand.
CU team: Assoc.Prof.Dr.Chavalit Ratanatamskul

Direct of research unit on waste treatment and wastewater reuse

As the Project leader from CU

Two masteral degree students and a scientist from

Department of  Environmental Engineering,CU

(2) Concrete R& D arealissues
The research proposal is already submitted to Prof. Yamamoto to combine al activities

for Thai side. Maybe, Prof. Yamamoto would like to have some adjustment for some
parts of the research proposal.  Anyway, my CV is also attached in the email.
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(3) Place of activities (at ERTC or at CU?) and required inputs from Japan and ERTC

(such as Japanese Experts (Professors), training opportunities in Japan and equipment)

Last time, I have discussed with Prof.Yamamoto for the place of activities.
Because the site selection has been proposed: High-rise buildings No.4 at CU
for research development in the first year. Also, require inputs from Japan is
important such as our Thai expert visit to University of Tokyo, Japan to learn
and train how to apply the technology and equipments for tropical country like
Thailand.

2-2.Do you have any administrative or technical problems/difficulties in participating in the
JICA Project that will be implemented by ERTC?

(1)

(2)

Can you participate in any project management-related organization under the JCA
Project that is mainly conducted by ERTC?

Yes, | can participate in any projects under JICA in collaboration with ERTC. By the
way, | think that some research development might be better for university side
before the pilot-scale project installation.

Can you take an initiative of planning, implementing and monitoring one specific R&D
activity asthe R& D Working Group Leader?

Yes, | can serve for R&D working group leader for CU side in order to take an
initiative of planning, implementing and monitoring for specific R&D because| have

served as  project leader for previous research projects under Thai government.

Thank you very much for your consideration and cooper ation.
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Box-2. RTAUYUMIHITHERHAM (1)

iPMBR (inclined-plate MBR)

Return Activated Sludge  Anoxic reactor

$3F7KF—6“@

v

V : W\ > M
71 Ovelfigw fromanoxictank _______ P4 B ":'fl_l‘ 5 J@ﬂi

Inclined
Plates

A

1
v Permeate
A4

¥

lembra

bs

1 P8
) Drain |
TWS e N i
ﬂ ﬁ-&g $ *ﬁ *ﬁAeroblc reactor
7N 18
P1: Feed Pump P5: Air Pump for Degasing 1 Inclined Plates 5  Anoxic Reactor
P2: Anoxic Sludge Pump P6:  Air Pump for Blowing 2  Coarse Bubble Diffuser 6 Aerobic Reactor
P3: Return Sludge Pump P7: Air Pump for Scouring 3 Fine Bubble Aerator 7 Permeate Tank
P4: Permeate Pump P8: Air Pump for Oxygenating 4 Double-sided Weir 8 Membrane Module
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PFREOI/NIME>>>
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o v

Flux ~ 0.55 m/day

Avd

.

Parameter

Value

Hydraulic retention time 3 hours
Sludge retention time 5 years

sludge

Due to sampling of

Volumetric organic loading 1.7 kg COD/m3-

rate

day
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40.6 %
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59.4 %
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