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MESSAGE
From Project Leader

This research is conducted by an international collaboration between
Japan and Thailand for ‘R&D for water reuse technology in tropical
regions’. The research scheme has two aspects: first, Japan Science
and Technology Agency (JST) adopted this research in 2008 as an
international cooperation research aiming at solving global
environmental problems in collaboration with Japan International
Cooperation Agency (JICA) and the research in Japan has started in
advance: then, JICA and ERTC (Environmental Research and
Training Center, Thailand) made effort to have a collaboration
research as an ODA project and it was formally started in May, 2009.
Needless to say, the JST research in Japan and the ODA project in
Thailand are inseparable and must be synergistic. The Japanese side
research institutes are the University of Tokyo, Tohoku University,
Waseda University, and Ritsumeikan University: on the other hand,
Thai side is ERTC, Chulalongkorn University and Kasetsart

University. We expect to expand our research collaboration and

|

networks further.

The project is not the mere technology transfer nor a new technology
training, but ‘R & D'. We, together, must develop ‘Water Reuse
Technology’ adapted to tropical regions, while we should note that
the existing water reuse technologies had been developed in the
advanced countries in the temperate zone. It is important not only
the technology components but also development of management
tools based on the local conditions in the area concerned in order to
realize a decentralize water reuse system. I hope a plenty of fruits

comes by this Thai-Japan collaborative research.

Kazuo Yamamoto

Professor

Environmental Science Center
The University of Tokyo
Japan
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MESSAGE

From Director General
Department of Environmental Quality Promotion

As the Director General of the Department of Environmental Quality Promotion
(DEQP), it is my great pleasure to launch the Joint Research Project of the
Research and Development Center for Water Reuse in tropical Region between
the Japan International Cooperation Agency (JICA) and the Environmental
Research and Training Center (ERTC) under the Department of Environmental
Quality Promotion (DEQP), Ministry of Natural Resources and Environment
(MNRE). The objectives of the project are to develop appropriate water reuse
technology for wide application, and to enhance the capabilities of ERTC
implementing framework for water reuse technology effectively. Thailand, as a
tropical country, which rich in water resources can support not only irrigation in
rural area, but also consumption of water in urban and industrial sector as well.
Industrialization and rapid economic growth are contributed to increase the
water consumption in Thailand. As a result, pollution load into aquatic
environment and water resources have been widely known. The government and

related agencies try to protect water resources by issuing water quality standards

and regulating the effluent discharge from industrial sector. However, adoption of
water reuse technology is a challenging project to conserve clean water resource
and to protect our aquatic ecosystem. Therefore, water reuse technology is an
effective tool for water resource conservation and environmental protection.

On the occasion of kick-off the project on Water Reuse in Tropical Region, I would
like to extend my encouragement to JICA, ERTC, and all parties concerned for
initiating this project. Finally, I would like to congratulate JICA and ERTC on the
success of the project initiation. I hope that the project will be fruitful through
research and technology development relating to appropriate water reuse issues,
applicable technology and methodology on various sectors in Thailand and other

countries in the tropical region.

T wass sszave 1 UL

Mrs. Orpin Wongchumpit
Director General
Department of Environmental

Quality Promotion

REEIGER REPSDAVEL—=Y i500 vavsarron
SIBEERORRELT, B8 JICA) £ 24 T AREFRGEY REERE
OB EIHEL Y 2= (ERTC) LOR TR 70y~ 7 MAG I IC#E LT K
v sl ol AR TS (DA A1 G SURE 3 Y N s A/ X /XS
38 P P PRI D BT L KRB R B 0 72 0 Hell 2% B0 R4 2
1721 DICBELRERTCOR AL E HML L TO T BRI B T2 2413, 12
IO BERAR TR B L LEROKF R E L2210 OKER
FREOTOET UL EED TR SRR RICEDKHERENO—ER 1L
TOET 208 R AKSEEKBRAOHRATHEARECHb AL LB E UL,

——

AA FEBUTE B RB B K EAE R 2 E L DRI R RS AL TRE R R e
LEIELTOET L Ladih KM O IS, vk B IR % S ) KRR
RRET A CI MG OS2 F CEELTaY 2 VT KRR, K

AREELREREOMmTIC L THENAFBREAETLL,

BRI B AKENRICET 201% 70 Y 2 7 b Bi& I KL, #3JICA.ERTC &
VHEREEASL R ERE TV LVEELTOET 2 To Y 7MiM PG S
NECERRETALLC B KR bD AR RL iR %L T Kpil i
RO RTEHEOIEE ML TEA AL k@ E AL Sh. 7
a0y 7 MEVSVHDI AL LR ELET,

TaANNANATUANTNAUATHAUNINRILINR DN

AdurauantrELRTUNFENTe RISt uae R mATLIAE SN AN
Tnilugiinapiou swinsesdnasanmsanasualszmAresduiuguiide
wasdnauINAIUAIIRAABN NINANATUAIUNNAIUINAEN NTENTNNTNENTTITUTR
warAandes eadeuasimumalulagnaninindusn i auie 1
Uszgnalilufianasine laetandresanauazinaususudannaan iaansoaiy
ayumslamaluladidanaialaaeneiiUsz@nsnmn

ﬂ?:tmﬁTﬂuLﬂuﬂixmﬂ'lw_]ﬁmﬂm;ﬂuﬂi:mﬁuﬁqff{ﬁﬁwmnﬂ}ﬁmmn AWTOUN
ulalumsinuasnssulaatngideane m?wﬁnm'ammunﬁ‘uuﬂ:mmwmmuLw'u
sl lilszng Tandnmililszmealnediaudesnsldninanahaniasanni
'utuvLﬂmnunmmmmmawwamemﬁi?u'mmwu%u umumuwmmwm‘lﬂwmmm
muﬂummawwmmufmﬂmin'mummmi‘ﬁwuﬂmmwmmLm:munumﬁ:ﬁummi

mmmmmmmﬁﬁwm m?mmﬂmum?mumm'uuv\mumnaum'l.ﬂuumu
ﬂQ’WNLMN’\“ﬂNUU'J']L]jW]ﬁV] 'ﬂ"\mﬂﬂ'lﬂ‘)ﬁ'ﬂu\l mevwanmnmmmmammﬂ'ﬂ
VITWEI'Wﬂ‘a"lﬂ‘lﬁﬂ“ﬂﬂ‘ﬂﬂ"ld"}’mﬂﬂéﬂﬁu’l?ﬂﬂﬁﬁ’l?uﬂwww@"ﬂﬂﬂﬂﬂﬂﬂLLM@\!U’\ﬁ?‘J‘N‘D’]ﬂ

lasag muumimmnaum'l-nlvmmLﬂmmmuwLﬂuﬂu‘ia'nwamqmmfamaw?nu
wwenaAnenlssmALaAuaaden

Lum'l.u‘['nnmmmmmu‘[m\m'ﬂ'maLi'aqﬂwsmmnaum'l‘ﬁ'lmu'lunun'xﬂmmi'au o
ﬂaauuauummiﬂﬂwmﬂmﬂamms-m*m?quuaﬁ:mmﬂi"mmmrgﬂu AuiiAay
ua*ﬂnﬂummummmaammmmﬂmuwmm-nm UAZIBUAPIAINTUTNABAI 1N
dufalums3Gulasanisiiuazuiaiuatingein Tassnisaslizauaaugngania
f:"mqﬂ?:mdﬁ'm‘litﬁﬂria'tﬁﬁmm?‘?ﬁ'urn“']Lﬁumﬁfﬁﬂua:w“mmmﬂTuTa?um:ﬁ‘Ems
vinausnlilmifvenzaudwiinlzmelnauss smasuiugiinaaniausel



[Introduction]

Southeast Asian countries located in tropical regions
often suffer from drought in the dry season and flood in
the wet reason. Furthermore the rapid growth of
economy in the countries has caused various
environmental pollution, resulting in vulnerable water
resource and limited access to safe water.

Thailand is the country leading the economic growth in
Southeast Asia. The promotion of 3R (Reduce, Reuse
and Recycle) of water resource in each of urban,
industrial and rural sectors is needed there for
elimination of the vulnerable water resource,
improvement of the access to safe water and
conservation of water quality. This project aims at
conducting, in collaboration with Thai research
institutes, research and development of water reuse
technologies which contribute to the 3R of water

resource in Thailand and other tropical countries.

We also aim, as an ODA project, at implementation of
project outcomes to Thai society by establishing
“Research and Development Center for Water Reuse
Technology in Tropical Regions” and at capacity

building of Thai researchers for research and

development through this collaborative project.

[Outline of project]

This project consists of four outputs as shown in the
schematic on the next page. Water reuse technologies
developed in Outputs 2 and 3 are evaluated in Output 4
from viewpoints of human health and ecosystem.
Output 1 aims at capacity building of Thai researchers
and engineers specializing in water reuse technologies
through the collaboration for Outputs 2 to 4. These
outputs would contribute to effective management of

water resources in tropical regions including Thailand.
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Technology Development for Tropical Regions

Output2:
Development of new energy-savin
(or net energy-balanced) decentralized water
reclamation and reuse system
- Available technology

Output3:

Development of new water reuse technology
with resource production
(or GHG emission reduction)

Output4:

Development of effective management and monitoring system for community-based water reuse

(4-1)Development of water quality information platform

(4-2)Model development to evaluate human health risks in water reuse l |
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(4-3)Evaluation and implementation of decentralized water circulation system

-information for guidelines
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Outputl:

+Promotion of water reuse
& public participation

Development of institutional framework for research, development and promotion of water reuse technology

v

Effective management of water resources in tropical regions by water reuse and reclamation(technologies).
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Output 1.

Development of institutional framework
for research, development and promotion
of water reuse technology

Water reuse technologies developed in this project are
promoted and a guideline for research and development
of such technologies in tropical regions is designed.
“Research and Development Center for Water Reuse
Technologies in Tropical Regions” is established at ERTC

as a key institution for research, development and

promotion of water reuse technology in tropical regions.

\

Output 2.
Development of new energy-saving (or
energy-balanced) decentralized

net
water reclamation and reuse system

A new energy-saving wastewater reuse system with
organic waste recycling for high-rise buildings is
developed. Inclined-plate membrane bioreactor (iPMBR;
see the next page) is a key technology to support energy
saving in the wastewater reuse system.

The developed system can save costs by reduction of tap
water consumption and contribute to society against
global warming. Therefore this project could provide a
case of implementation of win-win water reuse system
into which private companies can enter easily. Once this
system is successfully developed, it could be widely
employed not only in Thailand and other Southeast
Asian countries but also in megacities located in tropical

regions around the world.
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inclined-Plate Membrane Bioreactor
(iPMBR)

A membrane bioreactor (MBR) is a combined advanced
treatment process of activated sludge and membrane
filtration. Treated water quality is not affected by the
sludge settleability because the sludge is completely
separated and retained by the membrane. The process
enables a compact advanced treatment system by
eliminating the secondary sedimentation tank of a
conventional activated sludge process and by arbitrarily
selecting a short detention time. The process can easily

be applied to upgrade existing treatment facilities.

An iPMBR system is a next-generation MBR system that
realizes optimum sludge management by combining an
anoxic tank equipped with inclined plates (or tubes) and
an aerobic submerged MBR. The name iPMBR is still

provisional. The inserted inclined plates (or tubes)

inside the
inclined-plate (or tube) zone by keeping stratified flow along

promote sedimentation of the sludge
the plates (or tubes) , and retain a very high concentration of
the sludge in the anoxic tank, while a low enough
concentration was maintained in the aerobic MBR so that
energy consumption due to aeration could be reduced
significantly. As a result, we can achieve optimization of
sludge production for promoting energy recovery, and vice
versa, we can operate the system with zero excess sludge

production, i.e. a flexible sludge management strategy is to be

adopted depending on demands.

iPMBR reactor (left: anoxic tank, right: inclined plates)
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Output 3.
Development of new water reuse technology
with resource production (or GHG emission
reduction)

We aim to develop water-reuse technology which

enables resource production or reducution of
green-house gases by utilizing solar energy or solid
waste. The developed technology is expected to be
applied at places which lack alternative water resources
to groundwater and other low-cost water supply.
For food industry, energy recovery by methane
fermentation  or  resource  production by
photosynthetic microorganisms from concentrated
organic wastewater is attempted in the process of water
reclamation. This technology would realize water
supply, energy recovery/resource production, and
simultaneously.

perservation of  groundwater,

For waste repository sites, treatment of old leachate

|

which contains persistent organic matters by supplying
biodegradable organic matters in fresh solid waste is
attempted in the process of water reclamation. This
technology would promote degradation of persistent
organic matters and realize reduction of green-house
gases, such as methane,which can be produced from

fresh solid waste. Treated wastewater is expected to be

utilized in neighboring area as reclaimed water.
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Output 4.
Development of effective management and monitoring
system for community-based water reuse

Considering new water reuse technologies developed in
Outputs 2 and 3, an effective management and
monitoring system to minimize risks in community-based

water reuse is developed through the following studies.

(4-1) Development of water quality information platform
A platform to provide water quality information in
accordance with the intended use is designed and developed.

Information required for the platform is collected.

(4-2) Model development to evaluate human health risks in water reuse
To realize a safe water reuse sustainably, method to
monitor risk agents in reused water and model to

evaluate the risks to human health are developed.

(4-3) Evaluation and implementation of decentralized
water circulation system

Issues in water circulation system in tropical regions
are isolated and effects of water reuse technologies (e.g.
iPMBR and pond/wetland system) on resolving the
evaluated for implementation of

issues are

decentralized water circulation system.
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and Technology
for

Science
Research Partnership
Sustainable Development

Based on needs of developing countries, this
program entails promotion of international
research partnership targeting global issues
and envisaging future utilization of research
outcomes. Implemented through linkage with
Official Development Assistance (ODA), the
aim of the program is to acquire new
knowledge leading to resolution of global
advancement of science and

issues and

technology. Such international research

partnership under the program will address
the research and development capacity and
contribute to the sustainable growth of

developing countries.
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