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Foreword

The Research Center for Water Environment Technology (RECWET) is celebrating its
10™ anniversary. RECWET was established in April 2000 as the first education and research
center attached to the Graduate School of Engineering, the University of Tokyo, to develop
the research outcome by the center of excellent (COE) program entitled “Establishment and
Evaluation of Advanced Water Treatment Technology Systems Using Functions of Complex
Microbial Community (FY1996-2000). Our mission was to serve as a core center for the
water environment both domestically and internationally, and to achieve the mission, we had
been actively conducting research and education on water environments. For an unbiased
evaluation of our past performance and advice on our future direction, we have conducted
external review process. We sincerely appreciate the contributions of external reviewers.

According to the comments from external reviewers, we have improved future plans
and prospects of the center. RECWET has started another six-year’s activities since FY
2010 based on the prospects. We would like to further develop our activities to be able to
become a strong research center both domestically and internationally in the field of water

environment technology. We would be most grateful for your continued support.

Satoshi Takizawa, Director

Research Center for Water Environment Technology
Graduate School of Engineering, The University of Tokyo
August, 2010






I. Activity Statement






1.0verview

Research Center for Water Environment Technology (RECWET) summed up its
10-years activity in 2009, the tenth year from its establishment. We prepared a report
book to summarize its activities, conducted self-inspection and self-evaluation and
proposed action policies for the future. External reviewing process was conducted to
evaluate our activities and future plans. Based on the self-inspection, self-evaluation
and external evaluation, RECWET was decided to continue its activities, not only by
succeeding the past activities but also developing new features, as listed below.

1. Expand activities regarding water environment issues from Southeast
Asia to all of Asia

The International Symposium on the Southeast Asian Water Environment will be
extended to include all of Asia. In particular, water environment research in China and
India, where environmental issues are becoming apparent as their economies grow
dramatically, will be included as topics in the symposia. In addition to promoting
SACWET’s activities, the symposia will be organized in collaboration with Korea,
Singapore, and Taiwan, which have been conducting cutting-edge environment
research.

The biennial publication of a series of collected papers, the Southeast Asian Water
Environment, will be renamed Asian Water Environment. This publication will continue to
function as a showcase of water environment research in Asia.

2. Integrate research on environmental chemistry and complex
microorganism community

Research to control the water environment with complex microorganisms will be
advanced by integrating chemistry with biology to elucidate the mechanism of substance
conversion in water environments. In research project on combined sewer overflow by
Grant-in-Aid for scientific research by Japan Society for Promotion of Science
(FY2009-2011), research on urban water environment protection and control will be
developed not only by succeeding research on complex microbial community but also
by including environmental chemistry approach.

3. Develop flexible research activities through project-based research

Because our center has a small size, it is very flexible and can effectively conduct
our endeavors by strategically connecting research projects by external funds and our
activities as a research center. Our new project, “Development of Well-balanced Urban
Water Utilization Systems adapted to Climate Changes” (Project Leader: Hiroaki
Furumai, FY 2009 — FY 2014), has been initiated as a Core Research of Evolutional



Science & Technology (CREST) project funded by the Japan Science and Technology
Agency. Based on this venture, we intend on developing various research activities
about water environment management. Additionally, an educational project, “Asian
Program for Incubation of Environmental Leaders” (Project Manager: Hiroaki Furumai,
FY 2008 — FY 2012) funded by Special Coordination Fund for Promoting Science and
Technology funded by Ministry of Education, Culture, Sports, Science and Technology,
will work to support our activities to groom leaders in the water environment field.

4. Strengthen collaborations with other domestic research centers for
water environment

We have been strengthening our collaborations with other domestic research
centers focused on water environments. Furthermore, we aim to be the core center of
water environment research in Japan by organizing periodic symposia and information
exchange meetings. In relation to the activity stated in program 1, RECWET will transmit
information on water environment in cooperation with domestic and overseas related
research institutes.

5. Enhance integration of practical and academic science

We will promote collaboration with waterworks and sewage works agencies and
companies. We will consider the possibility of enriching educational activities for
high-level practical water professionals. We will also develop scientific research to
respond recent trend of water business.

Through all the program activities above, we strive to enhance the function of the
international research hub in water environment technology in Asia.



2.0rganization

2-1.  Objectives and Overview

In recent years, depletion of water resources and deterioration of the water environment
have become serious global issues. An advanced water-environment control system, which
simultaneously meets various social demands such as pathogen control, nutrient removal,
management of trace hazardous chemical substances, and reuse of treated water, must be
developed. Our primary mission is R&D of an advanced water-environment control system,
and we strive to be a core research organization that conducts practical as well as
pioneering research. To this end, we are establishing innovative systematized techniques by
integrating basic sciences, such as microbial ecology, with practical sciences, such as water
process engineering. Furthermore, through collaborations with researchers who are often
responsible for administrative action and process management at other institutions and
organizations, we are pursuing academic and practical research to meet social demands.

We serve as a center of research cooperation, and have organized at least one
domestic symposium a year, which covers current topics regarding water environments.
Additionally, we established the Southeast Asian Center for Water Environment Technology
(SACWET) at the Asian Institute of Technology (AIT) in Thailand as a center of water
environment research in Southeast Asia. Our activities also include organizing an annual
international symposium in various Southeast Asian countries to provide opportunities for
researchers and practitioners involved in Southeast Asia’s water environment to network
and exchange ideas.

2-2. History

Below is a brief overview of our center’s history. For additional information, please refer
to Appendix 1(in Japanese).

Dec. 1998 To build upon the success of the COE program, “Establishment and
Evaluation of Advanced Water Treatment Technology Systems Using
Functions of Complex Microbial Community” (FY 1996 — FY 2000,
Research Supervisor: Tomonori Matsuo, the Department of Urban
Engineering, the Graduate School of Engineering), a new research center
attached to the Graduate School of Engineering was proposed.

Apr. 2000 The center became the first educational and research center attached to
the Graduate School of Engineering. It had three academic staff,
Shin-ichiro Ogaki (director), Osami Yagi (professor), and Futoshi Kurisu
(assistant professor) as well as twelve collaborators [see Table 1] from
the Department of Urban Engineering. The initial operation period was ten
years until March 2010.

Sep. 2000 Inauguration ceremony, celebration festivities, and the 1°' Symposium on
Research Center for Water Environment Technology were held. The
symposium is held at least once a year, and the 11" symposium was



hosted in December 2008 [see Section 4-1 (1)].
Jul. 2002 The center’s first report was published. Since then it has been published
biennially. The forth issue was published in August 2008 [see 4-1 (2)].

Nov. 2002 The Southeast Asian Center for Water Environment Technology
(SACWET) was established [see Section 4-2 (1)].
Oct. 2003 The 1% International Symposium on the Southeast Asian Water

Environment (co-sponsored) was held in Bangkok, Thailand [see Section
4-2 (2)]. The symposium has become an annual event, and the 7"
symposium is scheduled for October 2009.

Jan. 2006 The first issue of the symposium proceedings of the International
Symposium on the Southeast Asian Water Environment, “Southeast
Asian Water Environment”, was published by IWA Publishing. Two more
proceedings (Volumes 2 and 3) have since been published [see Section
4-2 (3)].

Apr. 2006 Hiroaki Furumai was appointed as the center’s full-time professor upon
the retirement of Osami Yagi.

2-3.  Organization and Members

RECWET is an education and research institution attached to the Graduate School of
Engineering. Full-time academic staff include a director (concurrent position), a professor,
and an associate professor. In addition, a visiting professor (class Il, delegation), one or two
project researchers, a research assistant (technical assistant), and a visiting professor from
a special visiting research chair, are appointed as part-time staff. Figure 1 shows our current
and former staff since FY 2000. Furthermore, we have been expanding the range of our
activities through close collaboration with the academic staff in the Department of Urban
Engineering. Table 1 shows the collaborative research staff as of August 2009.

Table 1. Collaborative Research Staff (As of August 2009)

Name Position Affiliation Research Area
An Kyoung PrOJec_t Asian . Program for Advanced wastewater treatment, Membrane
Jin Associate  Incubation of technology, Environmental education
Professor Environmental Leaders ’
Project Integrated Research A . .
Motoharu . : - Sustainability education, Environmental
Onuki Associate Sy§tem for - Sustainability education, Biological wastewater treatment
Professor Science
Kumiko Associate gfgctj.uc;ft:rbanSEEgcl)Teerlno% Water and health, Water purification technology,
Oguma Professor Engineering Management of urban water environment
Ikuro Assistant (Dscre;é.uc;ft:rbanssagg:eermogf Biological drinking water treatment, Water
Kasuga Professor environment conservation control

Engineering



Hiroyuki
Katayama

Kiyo Kurisu

Hiroshi
Sakai

Hiroyasu
Sato

Satoshi
Takizawa

Jun
Nakatani

Fumiyuki
Nakajima

Kensuke
Fukushi

Tomomi
Hoshiko

Takashi
Mino

Michio
Murakami

Kazuo
Yamamoto

Associate
Professor

Associate
Professor

Project
Assistant
Professor

Associate
Professor

Professor

Assistant
Professor

Associate
Professor

Associate
Professor

Project
Assistant
Professor

Professor

Project
Assistant
Professor

Professor

Dept. of Urban
Engineering, Graduate
School of Engineering

Research Center  for
Advanced Science and
Technology

Dept. of Urban
Engineering, Graduate
School of Engineering
Graduate School of
Frontier Sciences

Dept. of Urban
Engineering, Graduate
School of Engineering
Dept. of Urban
Engineering, Graduate
School of Engineering
Environmental Science
Center

Integrated Research

System for Sustainability
Science

Asian Program for
Incubation of
Environmental Leaders

Graduate School of
Frontier Sciences

“Wisdom of Water”
(Suntory) Corporate
Sponsored Research
Program

Environmental Science

Center

Water quality public health, Water supply,
Environmental microbiology

Socio-economical environment  evaluation,
Regional management with low environmental
loads

Water resource management, Sustainable urban
regeneration

Environmental
Environmental

Sewage/wastewater treatment,
analytical chemistry,
microbiotechnology

Urban water systems, Water purification
technology, Water environment management in
developing countries

Environmental economic evaluation, Life cycle
evaluation

Environmental ecology and toxicology, Water

resource management, Environmental water
quality chemistry
Hazardous material management, Risk

management, Large area water environment
management

Urban air environment, Environmental education

Environmental microbiotechnology,
Environmental water quality engineering

Evaluation of urban environmental
contamination, Environmental water quality
chemistry

Waste  management, Environmental  risk

management, Advanced treatment technology

RECWET has four research offices (99 m?) in Building 8 as well as one research office
(58 m?) and three laboratories (92 m?) in Building 14 on the Hongo campus of The University
of Tokyo. In addition, we have two offices (52 m?), which belong to the Department of Urban
Engineering, in Building 14 for our two full-time academic staff. These laboratories are
specialized for molecular biological experiments, and are open to our collaborators to
smoothly conduct joint research. Experimental equipment and analytical instruments



necessary for our research activities are provided by the Department of Urban Engineering.
The research offices and laboratories are co-organized with the Department of Urban
Engineering.
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The steering committee makes important decisions about the center’s operations. Table
2 shows previous steering committee meetings and the main topics. Steering committee

members are listed in Appendix 2 (in Japanese).

Table 2. Steering Committee Meetings

Number  Date Main Subjects Number  Date Main Subjects
Biennial Report, Internal
1 JZU%OZOZ regulations for staff 12 lzzggg Director staffing.
candidates
2 25)2((:) Visiting professor staffing 13 %OC(:?S) f;::alzjaarclzh Report, Collaborative
Annual Report, Election of
3 erot? 123 steering committee 14 J2a0n0168 Candidates for director
members
4 i?ﬂ% Annual Report, Symposium 15 Jzaon%% Staffing
5 2002  Agreement for the 16 2006
Oct!  foundation of SACWET Oct12 Annual Report
6 2003 ) 17 2007  Staffing, Formation of a selection
Jan6 Staffing Jul30  committee
7 2003 ' 18 2007
Jan21 Staffing Aug8 Annual Report
8 %(Zgg Annual Report 19 Jéon%% Visiting professor staffing
9 ﬁ:ﬂ“s Visiting professor staffing 20 F2 58193 ';?ggtgl r Report, Election of
10 2004  Annual Report, 21 2009 Annual Report, Report on
Oct20  Conformation of regulations Dec22 External Review
" 532247 Revision of regulations.

Since the 2™ year, the center’s operating funds have been provided through a special
budget from the Graduate School of Engineering. This budget is used for research, organize
symposia, publish biennial reports, rent (until FY 2005), pay administrative assistant salaries
(from FY 2006), and utility costs. From FY 2006 to FY 2009, appropriations for a special
visiting research chair were allocated. Table 3 shows the annual operating budget.

Table 3. Operating Budget (thousand yen)

Staffing Budget of

Staffing Budget of

Operating AT Operating AT
FY Special Visiting Total FY Special Visiting Total
Budget Research Chair Budget Research Chair
2000 0 - 0 2005 7,245 - 7,245
2001 7,469 - 7,469 2006 5,947 1,015 6,962
2002 6,773 - 6,773 2007 5,822 1,000 6,822
2003 6,443 - 6,443 2008 5,711 1,000 6,711
2004 6,983 - 6,983 2009 5,597 1,000 6,597

12



3.Education

We actively contribute to the education of graduate and undergraduate students at the
Department of Urban Engineering.

3-1. Courses

As described below, the center’s academic staff has taught courses for both graduate
and undergraduate students at the Department of Urban Engineering. Additionally, we have
given lectures at other departments in the university as well as at other universities as
visiting lecturers. To enhance an international education, some of our graduate level courses
are taught in English. Tables 4 and 5 show the graduate and undergraduate courses our
staff has taught, respectively.

Table 4. Department of Urban Engineering (Graduate) Courses Taught by RECWET Staff (E
denotes taught in English)

Staff Member Course

Osami Yagi Advanced Course in Biological Process
Environmental Risk Management (E)

Hiroaki Furumai Advanced Course in Environmental Water Quality
Fundamentals of Water Contamination Control (E)

Futoshi Kurisu Ecological Analysis of Environmental Microbiology (2003-)
Advanced Course in Wastewater Treatment (E) (2003-2005)
Advanced Course in Environmental Microbiology (E) (2007-)

Table 5. Department of Urban Engineering (Undergraduate) Courses Taught by RECWET
Staff

Staff Member Course
Osami Yagi Environmental  Microbiotechnology  (2000-2002, 2003-2005
(shared))

Introduction of Urban Environment (shared)

Hiroaki Furumai Water Environment Technology
Introduction to Urban Environment (2008 (shared))
Water and Sewage Systems (shared)

Futoshi Kurisu Environmental Microbiotechnology (2003-2005 (shared), 2006-)
Urban Engineering Mathematics (shared)
Urban Engineering Seminar B, parts 1 — 3 (shared)
Urban Engineering Experiment, parts 1, 2 (shared)

13



3-2. Student Guidance

We accept and educate undergraduate students from the Department of Urban
Engineering, Faculty of Engineering, and graduate students of the Department of Urban
Engineering, Graduate School of Engineering. Our full-time academic staff provides lectures
and research guidance to these students. Table 6 summarizes the number of students who
earned degrees at our center. Tables 7-9 summarize doctorate, masters, and bachelor
theses, respectively. After earning the doctorates, three obtained academic positions at
universities in their home countries (Thailand, Bangladesh, Vietnam); two obtained
postdoctoral fellowship in countries other than their home countries (Japan to US, China to
Singapore); two obtained the fellowship in Japan (Korean, Sri Lankan); and six obtained or
returned to research positions in their home countries. Eight masters recipients enrolled in
doctorate courses (one third of masters), four obtained positions in central government
agencies, three are employed at environmental manufacturers, two work at transportation
companies, two are at communication companies, and the remaining are employed in
manufacturing and service industries. Of the 23 bachelor degree recipients, 18 continued to
the masters courses, and the others obtained positions in the private sector.

Table 6. Number of graduates

FY Bachelors Masters Doctors
2000 2 0 0
2001 3 1 0
2002 2 1 0
2003 3 3 0
2004 1 2 1
2005 3 4 1
2006 2 3 1
2007 2 5 6
2008 3 3 2
2009 2 2 2
Total 23 24 13

Table 7. List of Doctoral Theses

FY Name Title
2004  Limpiyakorn Quantification of ammonia-oxidizing bacteria populations in activated
sludge processes of sewage treatment plants and assessment of the
Tawan process variables that affect their performance
2005 Jie Zhang Effect of hydrogen as an electron donor on chloroethylene dechlorination in
soil and analysis of its microbial community structure
2006  Shoko Iwai Comprehensive analysis of benzene oxygenase genes using an

oligonucleotide microarray and the effectiveness of this technique to
evaluate soil treatment

14



2007

2008

2009

Akihiro Nagaiwa

Feng Xin

Hossain
Mohammed
Abed

WeonJae Kim

Zang Kaisai

JinYoung Kim

Gajahin Gamage
Tushara
Chaminda

Pham
Van Quan

Manish Kumar

Keisuke Kojima

Development of a prediction model for online inflow and loads, and control
of sewage systems for flood prevention and confluence improvement

Microbial community analysis of water-soluble cutting oil waste fluid
treatment by a thermophilic contact oxidation process, and analysis and
isolation of dicyclohexylamine bacteria

Competitive adsorption dynamics and speciation of heavy metals in soil
system
below rainwater infiltration facilities

Characterization and modeling of wet weather pollution dynamics in
combined sewerage considering in-sewer deposits and dry weather flow

Phylogenetic identification of estrone-degrading bacteria in activated sludge
using microautoradiography-fluorescence in situ hybridization

Urban runoff quality modeling with elaborated land-cover identification by
IKONOS satellite imagery

Characterization of organic ligands in urban wastewaters and analysis of
heavy metal speciation in water environment

Characterization of urban inundation impacts by distributed model
simulation and pathogenic contamination monitoring in downtown Hanoi

Comparative assessment of potential mobility of heavy metals in the
soakaway sediment of infiltration facilities and soil using sequential
extraction and isotopic dilution techniques

Characteristics of heavy metal speciation in combined sewer deposit and
combined sewer overflows.

Table 8. List of Masters Theses

FY Name Title
2001  Minako Tanaka Decomposition of 17pB-estradiol and allied substances by activated sludge
and its decomposition products
2002 Masahiro Yasuda Decomposition of tetrachloroethylene by iron powder
2003  Shoko Iwai Dioxin degradation by newly isolated dibenzofuran utilizing Janibacter spp.
Akihiro Nakamura Behaviors of the trichloroethylene-degrading bacterium Methylocystis sp. M
in groundwater
Feng Xin Application of a thermophilic contact oxidation process to water-soluble
cutting oil waste fluid treatment
2004  Yuji Akai Reductive dechlorination of cis-dichloroethylene by microbial consortia
Maki Ogura Taxonomic properties and degradation characteristics of
17B-estradiol-degrading bacteria
2005 Naoko Isono Establishment of anaerobic benzene-degrading bacterial consortia from soil
and analysis of their bacterial community
Takuya Ueki Study of stable isotope probing as a method to detect 17@-estradiol
assimilation bacteria in activated sludge
Yuto Oyoshi Resolved kinetics and degradation products of dichloroethylene by the
methane oxidizing bacterium Methylocystis sp. M
Yoriko Sakamoto Effects of nitrite concentrations on the community structure of
ammonia-oxidizing bacteria in activated sludge
2006 Takeo Wada Study of the factors that affect dechloridation of chloroethylene by microbial

consortia
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2007

2008

2009

Ryosuke
Takahashi

Akihiko Hosomi

Jin Takahashi

Hiroyuki Saito

Makoto Fuijita

Tomohiro Tobino

Haruna Watanabe

Keisuke Murakami

Hirotaka Nakagaki

Takefumi
Watanuki

Parinda
Thayanukul

Hiroki Masumoto

Evaluation of the specific detection and dioxin degradation characteristics
of Janibacter terrae relatives

Effects of natural disturbances and man-made influences on the
relationship between the dynamics of microorganic matter and the
configuration of benthic animal communities in the Tama River

Evaluation of the gene expression profiles of activated sludge microbial
communities by RNA arbitrarily primed PCR (RAP-PCR)

Study of assimilable organic carbon-degrading microorganisms by focusing
on the respiratory activities of microorganisms on biological activated
carbon

Sorption characteristics of heavy metals in road runoff water on soakaway
sediment with particular emphasis on chemical forms

Development of isotope arrays with microbial flora genome fragments to
detect substrate-utilizing microorganisms

Estimation of the toxicity factors in road dust and municipal river sludge
using the Ostracod toxicity test

Application of a microautoradiography-fluorescence in situ hybridization
(MAR-FISH) technique to analyze benzene-degrading microbial consortia

Analysis of the behavior and nitrifying activity of nitrifying microorganisms
that adhere to biological activated carbon in order to advance water
purification process conditions

Effects of microbial competition on hydrogen in
chloroethylene-dechlorinating culture systems and accumulated vinyl
chloride-dechlorinating factors

MAR-FISH analysis of an estrone-degrading bacterial community in
activated sludge of sewage treatment plants at low estrone concentrations

Establishment of methanogenic benzene-degrading microbial consortia and
their metabolic characterization.

Table 9. List of Bachelor Theses

FY Name Title
2000 Yukie Isobe Microbial degradation of dibenzo-p-dioxin
Masahiro Study of the biological and chemical degradation of chloroethylene in soil
Yasuda
2001 Iwai Shoko Study of the degradation of dibenzo-p-dioxin by soil microorganisms
Akihiro Experimental study of the behavior of the methane-oxidizing bacterium
Nakamura Methylocystis sp. strain M and trichloroethylene in soil and groundwater
Sin Hyou Heavy oil-decomposing activity of the thermophilic contact oxidation
process
2002 Yuji Akai Study of the anaerobic microbial degradation of dichloroethylene
Maki Ogura Evaluation of the degradation activity of estradiol-degrading bacteria
2003 Takuya Ueki Additive effects of Sphingomonas sp. strain D12 on 17p-estradiol
degradation in activated sludge technique
Yuto Oyoshi Methane-oxidizing bacterium Methylocystis sp. strain M-mediated

dichloroethylene decomposition
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2004

2005

2006

2007

2008

2009

Kazuyuki Sekido

Ryosuke
Takahashi

Jin Takahashi

Tomohiro Tobino

Keisuke
Murakami

Hirotaka
Nakagaki

Seigen
Kawashima

Hiroki
Masumoto

Yuta Maeda

Kotaro
Tsukamoto

Ryohei Koshida

Shinya
Yamamoto

Hironori
Akiyama

Kaku
Yokihime

Hiroyuki
Nakamoto

Bioremediation purification potential in soil contaminated with benzene

Comparison of the characteristics and dioxin-degrading activity of
dibenzofuran-utilizing bacteria, genus Janibacter

Study of the transmission of plasmids harboring the mercury reductase
gene among bacteria in natural environments

Monitoring of trichloroethylene degradation using PCR primers targeting
methane monooxygenase genes

FISH analysis of anaerobic benzene-degrading microbial consortia

Evaluation of nitrification performance of biological activated carbon and
analysis of the diversity of nitrifying microorganisms in advanced water
purification processes

Field survey of water usage and the water environment in Medan City,
Indonesia Republic

Effects of methanogen and benzene concentrations on the activation of
anaerobic benzene-degrading soil microorganisms

Assessment of the diversity of microorganisms in water purification
processes and water distribution pipes using culturing and molecular
biological techniques

Identification of permeable area by digital urban planning information and
satellite images and analysis of run-off including stormwater storage

Population survey of ammonia-oxidizing bacteria and archaea in activated
sludge at sewage treatment plants in Japan

Numerical analysis of coliforms originating from combined sewer overflow
around Odaiba coastal zone

Analysis of nitrification activity and community on biological activated
carbon under different ammonia concentration.

Effect of energy consumption reduction for water supply by water resource
utilization except for drinking water in Tianjin, China.

Detection of aerobic benzene degrading microbes in activated sludge by
isotope array using microbial community genomic fragments.
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4 .Research

4-1. Research Topics
(1) Bioremediation of groundwater and soil contamination

Various sites across Japan have reported groundwater and soil contamination due to
improper disposal or industrial activities. In situ bioremediation, which uses pure and
complex microbial communities, is a promising decontamination technology that can be
used to clean and decontaminate these sites. To realize the practical uses of in situ
bioremediation, we conduct both basic and applied research that not only identifies and
dynamically analyzes effective microorganisms but also evaluates the environmental factors
that affect their decontamination ability. Our research uses the following three approaches:

e Analyses of the structures and functions of degrading microbial communities using

genetic markers and various techniques such as microarray, macroarray, FISH,
PCR-DGGE, quantitative PCR, SIP (stable isotope probing), and MAR-FISH

e |solation of contaminant-degrading microbes and evaluation of their

decontamination ability

e Bioremediation experiments at the reactor level

i) Research on the practical applications of purification techniques by aerobic

chloroethylene-degrading microorganisms

We examined the biodegradability of volatile organochlorine compounds such as
trichloroethylene (TCE) using the methane-oxidizing bacterium Methylocystis sp. strain M.
The purification rate of strain M was predicted in situ, and the technical factors required at
the purification sites, such as the behavior of strain M, were investigated. The behaviors of
TCE and strain M in river sand and ground water were analyzed in large stainless steel
lysimeters, and the purification effects of strain M were verified. Additionally, because
aerobic microorganisms cannot degrade tetrachloroethylene, the decomposition of
tetrachloroethylene using iron powders as a pre-process was tested.

ii) Research on chloroethylene removal by anaerobic dechlorinating bacteria

This project investigated anaerobic dechlorinating bacteria and dechlorinating
conditions. The effects of various organic acids on the growth of chloroethylene-degrading
microorganisms, the influence of hydrogen concentrations on dechlorination, and the
competition for hydrogen among various hydrogen-utilizing microorganisms of the
dechlorinating microbial consortia were investigated by focusing on hydrogen as an electron
donor for dechlorination.

iii) Research on dioxin-degrading microorganisms

Janibacter sp. strain YY-1 and strain YA, which can be grown using dibenzofuran —the
core frame of dioxins— as the sole source of carbon, were isolated. The various properties
of these strains as well as their cleavage product spectra, degradation products, and
degradation genes, were examined. Both strains can use co-metabolism to degrade
poly-chlorinated dibenzofurans with up to three chlorines and poly-chlorinated dioxins with
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up to four chlorines. They can also be grown with fluorene and dibenzo thiophene, and can
degrade various compounds with multiple aromatic rings. In addition, new dioxin
degradation products that were not previously reported were identified in the degradation
products produced by strain YA, suggesting that this strain uses a novel degradation
pathway.

iv) Research on anaerobic benzene-degrading microorganisms

Although benzene degradation is thought to be difficult, we successfully established
microbial consortia capable of degrading benzene under methanogenic conditions. By
analyzing the mass balance and employing stable isotopes, we confirmed that methane was
generated from benzene. Thus, the microbial communities were analyzed, and stable
isotope probing was used to isolate the bacteria that are presumed to degrade benzene.
The isolated bacteria are an unknown species but are closely related to Syntrophus and
distantly related to any existing bacteria. Hence, we are further analyzing this pathway and
the roles of coexisting microorganisms.

v) Research to control groundwater contaminated with nitrate

In this project, microorganisms were used to control the outflow of nitrate nitrogen from
farmlands, a groundwater contamination source, and the production of nitrous oxide, a
greenhouse gas. A sulfur denitrification technique was used to treat farmlands such as tea
plantations. Furthermore, sulfur-denitrifying bacteria in the microbial community were
analyzed, and the correlation between the presence of the sulfur-denitrifying bacteria and
denitrification was investigated.

vi) Research on the environmental effects of genetically modified microorganisms

Although various genetically modified microorganisms have been developed for more
effective environmental purification, the effects of these modified organisms on the
environment are not well understood, making practical applications difficult. The frequencies
of gene ftransfer under various conditions were examined using genetically modified
microorganisms and gene propagation among environmental microorganisms in lake water.
Our studies have demonstrated that modified genes can be transferred to phylogenetically
diverse species.

vii) Research to identify purification microorganisms and develop examination techniques

Techniques to analyze and evaluate purification microorganisms are necessary to
predict the efficacy and speed of purification by microorganisms at contamination sites. To
this end, we developed microarray technology to analyze functional genes. Using benzene
oxygenase, we optimized a microarray assay that targets a functional gene, and then used
this assay to analyze benzene-degrading microorganisms in soil. In addition, a
metagenomic shotgun array and isotopic tracer technology were combined to identify
microorganisms that assimilated the administered substrate. Moreover, to improve the
sensibility and specificity of this novel assay, we have continued to evaluate this technology
using actual environmental microorganisms.
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(2) Research on the mechanisms of biological wastewater treatment technology and its
advancement

The biological wastewater treatment process is complicated and involves diverse
microbial species. Hence, comprehensive knowledge on microbial consortia is necessary to
analyze this process in detail and to establish a theoretical operation management system.
In our research, biological treatment is applied to water purification with biological activated
carbon, with particular emphasis on the following:

e Clarifying the relationship between several important substances to be processed in

biological wastewater treatment

e Determining the degradation of specific substances in the process

¢ Elucidating the microbial communities responsible for degradation

e Further advancing the biological wastewater treatment process

i) Estrogen degradation in sewage treatment

We investigated estrogen biodegradation in a sludge process and searched for
estrogen-degrading bacteria. Among estrogens, 17p-estradiol (E2) was immediately
oxidized to estrone (E1), while E1 was slowly degraded. Furthermore, using stable isotope
we demonstrated that E2 was ultimately degraded to CO,. Consequently, it was confirmed
that estrogen is biologically degraded by activated sludge. We successfully characterized
the bacteria and identified the degradation products. Accordingly, SIP and MAR-FISH were
used to identify in situ the estrogen-degrading bacteria in the activated sludge of sewage
treatment plants. As a result, we determined that the estrogen-degrading bacteria in
activated sludge had not been previously isolated. It is presumed that a bacteria closely
related to Sphaerotilus species degrade estrogen at a concentration of 200 ug/L, while
a-Proteobacteria mainly degrade estrogen at a concentration of 1 ug/L. Currently, we are
analyzing the degradation capabilities and behaviors of these bacteria by installing test
equipment in sewage treatment plants.

ii) Ammonia-oxidizing bacteria in wastewater treatment

We used PCR-DGGE to examine the distribution of ammonia-oxidizing bacteria
species in activated sludge at twelve lines of eight urban sewage treatment plants. To
quantify the ammonia-oxidizing bacteria found in these plants and to comprehensively
analyze the bacteria species, we developed a quantitative analysis technique. In all of the
treatment plants, the dominant species in activated sludge was a bacteria closely related to
Nitrosomonas oligotropha. In order to understand the reason for this prevalence, the effects
of ammonia and nitrous acid concentrations on this ammoniua-oxidizing bacteria community
were investigated. These analyses showed that concentrations of both ammonia and nitrous
acid must be low for N. oligotropha to remain the predominant species.

iii) Analysis of microorganisms responsible for oxidation and nitrification of organic matter
in biological activated carbon
Ozone-activated carbon treatment is an advanced water purification processes where
various microorganisms attached to the surface of activated carbon contribute to the
biodegradation of dissolved organic matter, nitrification of ammonia, and maintenance of the
activated carbon absorption ability. This is called “biological activated carbon (BAC)”, and
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previous studies have demonstrated that microorganisms degrading various low molecular
organic acids differ depending on the presence of various organic acids. However, the vast
majority of ammonia-oxidizing microorganisms on biological activated carbon are
ammonia-oxidizing archaebacteria. Thus, we are currently investigating relationship
between removal of assimilable organic carbon and the microorganisms that will facilitate
this elimination.

iv) Treatment of highly concentrated hard-to-degrade substances by a thermophilic contact
oxidation process
Because a thermophilic contact oxidation process can efficiently degrade organic
substances, this process was effectively used to treat cutting oil waste, which is highly
anti-biodegradable and contains very highly concentrated organic waste. In this project, the
biodegradability of each ingredient in cutting oil was examined.

(3) Elucidation of contamination dynamics in urban water environments

To establish and maintain healthy urban water environments, it is necessary to evaluate
the outflow and transport processes of contaminants that are discharged from urban areas.
Heavy metals and polycyclic aromatic compounds in combined sewer overflow of road gully
drainage and combined sewerage were examined in rainy weather by investigating the
contaminant dynamics. Because the behaviors of contaminants and suspended solid are
thought to be closely related, the particle size distribution of suspended solid as well as the
abundance and presence of contaminants were examined. We have initiated ecotoxicity
tests using Ostracod to evaluate the influence of the contaminants in public waters on
ecological systems. Furthermore, we also use model analysis of rainwater runoff and
wet-weather pollution.

i) Polyphasic evaluation of sediment contamination and ecotoxicity in an urban water
environment

A polyphasic approach must be used to evaluate a diverse urban water environment.
By targeting a wide variety of areas, including rivers, wetlands, and sludge, we have been
researching the dynamics of organic matter in water source wetlands, ecotoxicity of heavy
metals and polycyclic aromatic compounds, and the river ecological system, with particular
emphasis on organic matter and the benthic animal community.

Currently, our main research areas include: (a) dynamics of trace contaminants and
evaluation of ecotoxicity and (b) evaluation of urban river ecological systems. Our studies for
(a) include analyzing the bioavailability of heavy metals by speciation and evaluating
sediment contamination using the Ostracod bioassays. Additionally, LC/MS has been used
to probe the dynamics of trace amounts of artificial compounds such as antibiotics and
pharmaceuticals. For (b), our research evaluates river ecological systems, especially the
influence of construction including dams and weirs, on urban rivers and the inflow of treated
sewage water on the configuration and behavior of particulate organic matter in rivers.
Furthermore, we are examining the effects on these changes on the benthic animal
community that ingests this particulate organic matter.
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i)  Evaluation of contamination outflow in inclement weather and water circulation in urban

areas

The non-point contamination load due to road traffic, combined sewer overflow (CSO)
of combined sewerage in rainy weather, and first flush are some of the problems caused by
contamination outflow in wet weather. We strive to properly manage pollution runoff and to
establish a sound water cycle by enhancing rainwater infiltration based on a quantitative
evaluation of the mechanism and potential problems. Trace toxic contaminants such as
heavy metals and polycyclic aromatic hydrocarbon (PAH) are pollutants that originate from
urban activities like road traffic. Although the dynamics of accumulation and outflow of such
toxic contaminants are still largely unknown, currently there are several facilities such as
drainage pits and roadside trenches that infiltrate the contaminated outflow underground.
We have been focusing on the ability of these infiltration facilities to capture contaminants
and investigating methods that reduce the risks caused by permeated water. On the other
hand, pathogenic microorganisms should be considered the main risk factors with CSO.
Thus, it is important to understand the types of particles to which pathogenic
microorganisms adhere and how pathogenic microorganisms in sewer lines survive in fine
weather. To this end, we injected water into pipes and drains at sites where combined
sewerages were installed, and then evaluated the dynamics of pathogenic microorganisms
using a continuous automatic observation system.

iii) Run-off model analysis of rainwater in urban and catchment areas and management of
water cycle

In parallel with the evaluation of contaminants in urban rivers and littoral regions,
distribution modeling of run-off, contamination, and inundation analyses were conducted
and the operation of the sewer system that prevents inundation, while simultaneously
improving CSO, was reviewed. For real situations, it is important to accurately predict
changes in the flow and contamination loads as well as the functions of the control facilities,
such as the storm sewage pump and pool pipes with appropriate timing. Hence, we
developed an operation algorithm to analyze these factors in real time. Furthermore, we
have been improving the model's accuracy by evaluating surface conditions (vegetation
area, impervious surface) using satellite images.

Moreover, to manage both water resources and water usage in the entire catchment
area, we have been pursuing several research projects, with emphasis on comprehensively
decreasing the environmental load. Specifically, these projects include:

e Creating an urban water balance model

e Determining the feasibility of a utilization system for general service water

e Elucidating the impact of global warming on water environments

e Developing watershed management using a water balance model of a catchment

area

4-2. Research Achievements
This section highlights all the research achievements of the center’'s two full-time

academic staff, and the achievements of the Director (note the center’s Director has a
concurrent position with the Department of Urban Engineering), and visiting professors that
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were accomplished as part of the center’s activity. Table 10 shows the number of original
papers and conference presentations given by our members, while Table 11 lists books,
reviews, interpretive articles, and other publications. Appendix 3 provides the specific details
of these publications and presentations. Finally, Table 12 lists the awards that the full-time
academic staff have received.

Table 10. Original Papers and Conference Presentations

COriginal Papers Conference Presentations
FY English Japanese Total International Japan Total
2000 15 5 20 9 45 54
2001 23 2 25 6 32 38
2002 13 3 16 4 24 28
2003 4 1 5 8 30 38
2004 14 7 21 1 25 36
2005 10 2 12 31 37 68
2006 22 12 34 19 33 52
2007 19 9 28 15 35 50
2008 15 8 23 14 9 23
2009 9 7 16 9 16 25
Total 144 56 200 126 286 412

Table 11. Books, Reviews, Interpretive Articles, and Other Publications (Number in
parenthesis indicates the number of publications in English.)

EY Single Editor Contribution / Joint Reviews /

Authorship Authorship Authorship Interpretive Articles
2000 0 1 2 6
2001 0 0 3 5
2002 0 1 1 4
2003 0 1 2 1
2004 1 0 1 0
2005 0 0 6 5
2006 0 1(1) 4 1
2007 0 3(1) 0 2
2008 0 1 2(2) 1
2009 0 1(1) 1(1) 4
Total 1 9(3) 22(3) 29
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Table 12. Awards

Award Recipient(s) Year
Encouragement Award, Japan Society of Civil Engineers Futoshi Kurisu 2001
Outstanding Research Award, Takeda QOsami Yagi, Futoshi Kurisu 2002
Techno-Entrepreneurship Awards
Publication Award, Japanese Society of Microbial Ecology Osami Yagi 2005
Publication Award, Japan Society on Water Environment Hiroaki Furumai 2007
Publication Award, Japan Sewage Works Association WeonJae  Kim, = Satoshi  5qng
Managaki, Hiroaki Furumai,
et al.
Outstanding Publication Award, Japan Society on Water pouing Watanabe, Hiroaki 2009

Environment Furumai

4-3.  External Funds

The center’s operating budget, which is distributed by the university, is used to cover
expenses related to organizing symposia and publications as well as for utilities. Thus, the
allocable budget to research funds is limited. Appendix 4 lists various external sources that
cover a large portion of our research funds (in Japanese). Table 13 shows recent research
funding from external sources. The large budgets that the center’s academic staff receives
as representatives of research projects are explained below.

Table 13. External funds in the last four years (in thousand yen)

EY Grgnts_-jn—Aid for Funded R(_asearch/ Endowments FounQation
Scientific Research Collaborative Research* Subsidy
2006 6,600 22,465* 850 1,950
2007 10,080 4,290* 700 1,000
2008 23,080 1,150 425 1,000
2009 24,610 4,500 - -
*Includes a budget from Core Research of Evolutional Science & Technology, Japan Science and
Technology Agency
(1) “Fundamental Studies on Bioremediation Technologies of Contaminated Soil

Environment”, Research Supervisor: Osami Yagi, Period: FY1996-FY2001, Total
Budget: 529,000,000 yen, Core Research for Evolutional Science and Technology
(CREST), Japan Science and Technology Agency

At various locations around the globe, soil and groundwater contamination by
trichloroethylene (TCE), tetrachloroethylene (PCE), trichloroethane (TCA), organochlorine
compounds such as PCB, mercury, and heavy metals including hexavalent chromium has
been emerging. Utilization of microorganisms with detoxification capabilities is expected to
be an economical bioremediation technology.
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As a case study, we conducted research to recover soil and groundwater contaminated
by TCE, PCE, PCB, and mercury, which cause serious problems. This project required that
the decontamination efficiency and safety of bioremediation technologies for their practical
use be confirmed. In particular, we conducted basic research in five areas:

e Developing microorganisms with strong degradation capabilities

e Determining microorganism activities in soil

o Establishing toxic substance monitoring techniques utilizing microorganism’s sensor

function

e Creating a system to evaluate ecological effects using the molecular ecology

technique

e Evaluating the applicability of bioremediation technology using a large-scale soil and

groundwater simulators

(2) “Research for Gene Transfer of Genetically Engineered Organisms in Open Systems
and its Influence on Biodiversity”, Research Supervisor: Osami Yagi, Period:
FY2003-FY2005, Total Budget: 196,150,000 yen, Global Environment Research Fund,
Ministry of the Environment

Various types of genetically engineered organisms have been developed and
introduced in the fields of agriculture, food, manufacturing, and environment. However, risk
assessments in Japan for genetically engineered organisms in an open system have been
performed mainly for human safety. Thus, knowledge about the influence on biodiversity has
been limited and a method to assess the effects on biodiversity was not established.
Specifically, the assessment items to apply genetically engineered organisms to an open
system included host, transgene, toxicity of recombinants to humans, toxin productivity, and
weediness. In this research, we developed new methods to assess environmental diffusion
risks of the genes and the influences of the genes on local wild organism groups. In addition
to the aforementioned items, we included sound maintenance of biota as an assessment
item of biodiversity. In particular, we focused on microorganisms and plants. For
microorganisms, the marker genes to clarify the behavior of microorganisms in the
environment were developed and the influence of genetically engineered microorganisms
on biodiversity was examined. For plants, the frequency and modeling of gene transfer in
the field were investigated, and the long-term diffusion and fixity of transgenes to wild
relatives were researched.

Research on the influence assessment of genetically engineered microorganisms on
biodiversity included:

e Developing a detection method for genetically engineered microorganisms in which

marker genes are transferred

e Creating a prompt influence assessment technique of microorganism-diversity by

analyzing gene expression responses

e Clarifying the behavior of transgenes and their influences on

microorganism-diversity

e Examining the influence of genetically engineered fishes on microorganism-diversity

Research on the environmental diffusion risk of transgenes of genetically engineered
plants and their influence of the plants on plant-diversity included:

e For outbred plants — developing an assessment technique for gene transfer in
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natural populations and between natural populations

e For inbred plants — developing an assessment technique for gene transfer to the
natural population and between natural populations

e Researching the transfer frequency of transgenes to related wild species

e Researching the influence of environmental factors on gene transfer

e Studying the adaptability of progenies of wild and cultivated soybeans

(3) “Risk-based Management of Self-regulated Urban Water Recycle and Reuse System”,
Research Supervisor: Hiroaki Furumai, Period: FY2002-FY2007, Total Budget:
242,000,000 yen, Core Research for Evolutional Science and Technology (CREST),
Japan Science and Technology Agency

Existing water resource development systems, i.e., the flow-type urban water supply
system that depends on water transported from reservoirs not belonging to their own
catchment area, have limitations. Therefore, to secure sustainable water resources as well
as to conserve reliable water circulation and ecological water systems, utilizing rainwater
and groundwater recharging, and water reuse in urban areas are highly anticipated.
However to realize this, it is important to understand the dynamic changes of the “quality” of
self-reliant urban water resources and to study the risk and tolerability of water sources in
view of water usage.

Thus, to secure sustainable water resources and to establish a reliable water circulation
system, this project aimed to effectively utilize rainwater, groundwater, and reclaimed water
in urban area as self-reliant urban water resources. Our research involved investigating the
dynamics of chemical substances in urban groundwater, roof and road runoff, reclaimed
wastewater, and groundwater recharge as well as performing column experiments on
groundwater recharging, combined with model analysis of the contaminants and the optimal
allocation of water resources. Specifically, this project was divided into five sub-categories:

e Evaluating dynamics of urban non-point contaminants and model analysis

e Developing proper utilities of groundwater considering the purification capability of

groundwater system

¢ Investigating water soluble trace contamination in urban drainage from the viewpoint

of urban area water circulation and recycling

e A multidirectional assessment of water quality risk for an urban water circulation

system

e Creating a water quantity balance model and water quality index focused on water

reuse of self-reliant water resources inside an urban area

Our research achievements are summarized on the following web page:

http://www.env-u-tokyo.jp/2009/02/test.html

(4) “Development of a Dynamics Evaluation Technique of Health Risk Factors Originated
from Sewer in Wet Weather”, Research Supervisor: Hiroaki Furumai, Period:
FY2009-FY2011, Total Budget: 22,900,000 yen, Fundamental Research (A),
Grants-in-Aid for Scientific Research

An urgent task is solving problems associated with a combined sewerage system,
which was installed in large cities, in view of urban and urban environmental infrastructure

26



reforms. We strive to quantitatively evaluate the influence of contamination loads caused by
combined sewer overflow on the water quality in urban littoral region after it rains.
Additionally, we aim to contribute to the control and management of health risk factors,
especially pathogenic microorganisms, in areas with lots of water activities such as Odaiba
in Tokyo Bay. Furthermore, we are developing a quantitative prediction of contamination
phenomena in wet weather using three-dimensional fluid dynamics and water quality model
calculations by clarifying the status and chronological changes in health risk factors such as
virus in littoral regions. These findings should aid in the efficient use of the urban sewer
system, which needs to be updated, and reduction of the contamination load.

(5) “Elucidation of Factors Enhancing Anaerobic Benzene Degradation by
Ecophysiological Approach and Development of Remediation Techniques”, Research
Supervisor: Futoshi Kurisu, Period: FY2008-FY2010, Total Budget: 17,700,000 yen,
Your Scientist Research (A), Grants-in-Aid for Scientific Research

Groundwater and soil contamination by benzene is a serious problem. Specifically, it is
necessary to develop economical and energy-efficient techniques to purify widespread
contaminations with relatively low concentrations. In this project, we strive to establish new
remediation techniques using anaerobic microorganisms, which we developed, to degrade
benzene. To date, the microorganisms responsible for degrading benzene have been
identified, and we are investigating how to control the benzene-degrading microbial
consortia. Additionally, correlations between benzene degradation and environmental
factors are being elucidated. Moreover, we aim to develop a practical application for
decontamination by creating new techniques to simultaneously degrade chloroethylene and
benzene.

5.Social Contributions

5-1.  Activities in Japan
(1) Symposia in Japan

One of the center's missions is to become a core research center on water
environments. To this end, we organize at least one symposium a year to discuss current
topics about water environments. These symposia provide opportunities to exchange
information about cutting-edge research regarding water environments as well as share our
research achievements and receive feedback. Each symposium is summarized below using
the following format.

Legend:

Symposium Number ‘ Date Number of Attendees
Symposium/Workshop Style Venue

Symposium Title

Presenter(s) \ Presentation Title
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1St

September 25, 2000 130

Ceremony & Symposium

Sanjo Conference Hall, The University of
Tokyo

Ceremony to Commemorate the Etstablishment of the Research Center for Water
Environment Technology & The 1% Symposium of the Research Center for Water

Environment Technology

Ryutaro Otsuka (D.
Medicine, The Univ. of
Tokyo)

Tomonori Matsuo (D.

Engineering, Toyo Univ.)

Osami Yagi (RECWET)

Human ecological approach—Arsenic contamination of
groundwater in Bangladesh

Recent issues in water environments and expectations of
the new center

Current status and issues of recovering contaminated
groundwater and soil using bioremediation technology

2nd

| September 17, 2001 67

Lecture Meeting

Room 141, Department of Engineering, The
University of Tokyo

Monitoring and Risk Assessment of Health-Related Water Microbiology

David Drury (Drinking Water
Inspectorate, UK)

Continuous monitoring for Cryptosporidium-A  novel

approach to public health protection

Charles N. Haas (Drexel | Progress and data gaps in quantitative microbial risk
Univ., USA) assessment

3¢ | December 17, 2001 150

Symposium Sanjo Conference Hall, University of Tokyo

Status and Countermeasures of Groundwater and Soil Contamination

Osami Yagi (RECWET)

Yoshikazu Suzuki (Kimitzu,
Chiba)

Yuko Shinohara (RECWET)
Shoichi
(RECWET)

Toru Aoi (Gunma National
College of Technology)

Kunikane

Tatemasa Hirata (Wakayaya
Univ.)

Current status and future prospects of bioremediation
technology
Field validation test of bioremediation technology

Detection of ammonia-oxidizing bacteria in activated sludge

Current status and problems of nitrogen contamination in
drinking water

Influences of snowfall and rainfall in the upper river basin of
the Tone River on riverine water nitrogen concentration
Nitrate ~ contamination of and
contamination-control measures

groundwater

4th

December 18, 2002 180

Symposium

Yayoi Auditorium, The University of Tokyo

Asian Water Environment: Current Status and the Future

Nguyen Thanh Phuong
(Cantho University)
Sirintornthep ~ Towprayoon
gI_King Mongkut's  Univ. of
echnology Thonburi)

Aquaculture and fisheries in the Mekong Delta, Vietnam: A
focus on inland aquaculture and capture fisheries

Anaerobic digestion of wastewater in Thailand
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Lee, Chung-Hak (Seoul | National Environmental R&D program in Korea and black
National Univ.) box in research on MBR
Hideki Harada (Nagaoka | Yamuna Action Plan and development of appropriate
Univ. of Technology) sewage treatment technology
Kuniaki Onishi (NJS | Sewage plant projects in Malaysia
Consultants)

; : : ; Trends in comprehensive management of water in river
_|I'_|(I)ri(0&(1)k)l Furumai  (Univ. of basins and an international comparison— Visions for water

y environment management in Southeast Asia

5" December 8, 2003 122
Symposium Yayoi Auditorium, The University of Tokyo

Understanding the Behavior
Countermeasure Technology

of Trace Contaminants and Development of

Hideshige Takada (Tokyo
Univ. of Agriculture and
Technology)

Akira Yuasa (Gifu Univ.)

Yoshihisa Shimizu (Kyoto
Univ.)
Akira Hiraishi (Toyohashi

Univ. of Technology)

Kanji Nakamura
Water Industries)

Futoshi Kurisu (RECWET)

(Kurita

Elucidation of the origin and behavior of trace contaminants
using molecular markers

Virtual element matrix analysis based on molecular mass
distribution and absorption characteristics of natural organic
matter (NOM) with an unknown composition

Membrane permeability of trace contaminants and their
absorption into the body

Degradation of dioxin by complex microbial communities
Anaerobic treatment of chloroethylenes by microorganisms
that belong to genus Dehalococcoides

Degradation of estrogen by activated
estrogen-degrading microorganisms

sludge and

g™ | September 28, 2004 30
Lecture Meeting Room 141, Department of Engineering, The
University of Tokyo

Special Lecture — Bioprocessing Technology of Groundwater and Soil Contamination

Stephen H. Zinder (Cornell
Univ.)

Genetics of  reductive
Dehalococcoides ethenogens

dehalogenating bacteria,

Stephen S. Koenigsberh | A decade's journey through an environmental products
(Regenesis, Ltd.) company: substrates, organisms and diagnostics

7" December 15, 2004 106

Symposium Yayoi Auditorium, The University of Tokyo

Latest Technologies of Microorganism Monitoring and New Functions of Toxic
Substance-Degrading Microorganisms

Part 1:
Monitoring

Microorganism

Masao Nasu (Osaka Univ.)

Status and prospects of real-time high-precision monitoring
technologies
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Takayuki Ezaki (Gifu Univ.)

Comprehensive analysis of environmental microbial

communities by microarrays

Minoru Wada (Univ. of | Ecology and function of marine bioluminescent bacteria
Tokyo)
Part 2: Toxic
Substance-Degrading
Microorganisms

. Anaerobic degradation of aromatic compounds b
Nobuo Kato (Kyoto Univ.) denitrifying bactgeria P y
Masao Fukuda SNagaoka Duplication and diversity of degrading genes pf PCB
Univ. of Technology degrading bacteria
Atsushi Yamazoe | Degradation of dioxin by dibenzofuran-utilizing bacteria
(RECWET)
g" November 24, 2005 117
Symposium Sanjo Conference Hall, The University of

Tokyo

Issues in Groundwater Utilization and Current Status of Bioremediation of
Groundwater and Soil
Part 1: Issues in

groundwater utilization

Tsuyoshi Ogawa (Ministry of
the Environment)

Hiroaki Furumai

Tokyo)

Shoichi Kunikane (National
Institute of Public Health,
RECWET)

Part 2: Current Status of

(Univ. of

Bioremediation of
Groundwater and Soil
Toshitsugu Oya  (Ebara
Corp.)

Yoji Ishikawa (Obayashi
Corp.)

Osami Yagi (RECWET)

Current Status and issues of groundwater contamination
and ground environment

Utilization issues of groundwater as a self-reliant urban
water resource

Utilization issues of groundwater for drinking water

Application status of a soil reduction technique (anaerobic
dechlorination)

Practical application of bioremediation in oil contamination

Bioremediation of chloroethylene-contaminated soil utilizing
anaerobic microorganism

December 14, 2006 74

Symposium

Room 141, Department of Engineering, The
University of Tokyo

Behavior of Pharmaceuticals in Water Environments

Tadashi Nishikimi (Pfizer)

Atsuko Yamamoto (National
Institute of Technology and
Evaluation)

Hideshige Takada (Tokyo
Univ. of Agriculture and
Technology / RECWET)

Current status and future prospects of an approach to
environmental problems by pharmaceutical companies

Analytical techniques of pharmaceutical products in Japan
and foreign countries

Behavior of pharmaceuticals and antibiotics in water

environments
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Yutaka Suzuki (Public Works
Research Institute)

Taro Urase (Tokyo Institute

Behavior of pharmaceuticals during sewage treatment
processes

Decomposition, absorption, and separation of

of Technology) pharmaceutical products in water treatment processes
10" December 7, 2007 34
Workshop Sanjo Conference Hall, The University of

Tokyo

Utilization of Microorganism Indicators in Water Supply Systems and Related Issues

Yoshiya Kubo (Ministry of
Health, Labour and Welfare)

Takuro Endo  (National
Institute of Infectious
Diseases)

Takashi Sasaki (Hanshin
Water Supply Authority)

Ikuro Kasuga (The Univ. of
Tokyo)

Current status of water quality control in regard with
microorganisms

Requirements for microorganism monitoring in water supply
system

Behavior of AOC
regrowth of bacteria

(Assimilable Organic Carbon) and

Spatial structure and function of microorganism populations
in biological activated carbon processes

11“’1

December 2, 2008 96

Symposium

Sanjo Conference Hall, The University of
Tokyo

Water Environment Control by Membrane Treatment Technology

Eun Namkung (Myongji
Univ.)

Hiroki Itokawa (Japan
Sewage Works Agency)

Daisuke Okamura

(Asahi
Kasei Chemicals)

Kazuo Yamamoto (Univ. of
Tokyo)

Faisal Ibney Hai (Univ. of
Tokyo)

Current status and future of membrane process in Korea
Trends in membrane bioreactor processes in Europe
Example of a membrane separation process in Asia

Current and future status of membrane bioreactor processes

Development of membrane based biological treatment
process for textile wastewater

12t

| February 23, 2010

65

Symposium

Takeda Hall, The University of Tokyo

Water Environment Control by Membrane Treatment Technology

Hiroaki Furumai (RECWET)

Yuko Sugiyama(Hyogo Pref.
Univ.)

Akio Imai(National Institute
for Environmental Studies)

Ikuro Kasuga(The Univ. of
Tokyo)

Evaluation of water quality of drinking water source and
water quality transformation potential

Characterization of organic matter in river and lake water by
FT-ICRMS

Evaluation of lake environment based on organic matter
linkage

Control and issues of assimilable organic carbon in drinking
water
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Hiroki  Yamagata(National Current status and conce i i
. pt of water quality of reclaimed
Institute _ for = Land and water use in California

Infrastructure Management)

(2) Biennial Report

Our biennial reports, which are distributed to researchers and research organizations
related to water environments, summarize our center’s activities. These reports are also
available at our website (http://www.recwet.t.u-tokyo.ac.jp/nenpo.html).

A XSRS KRR
KREFEARE 2 — 48

Volume 1 (2000 and 2001) Volume 2 (2002 and 2003)

WRAZXPRT S RATEME

KIRAPBRE &> 5— 4

2004 - 2005FRE
RRAPAPRIFRAREME

KERMHAR 52— F8

Volume 3 (2004 and 2005) Volume 4 (2006 and 2007)
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(3) Other Social Contributions

Our center actively supports academic societies by serving on various councils and
committees. Additionally, our members give lectures and presentations at seminars.
Tables 14 and 15 show our main responsibilities to academic societies and
council/committee, respectively. Table 16 lists invited presentations at seminars and lecture

meetings.

Table 14. Academic Staff Members’ Contributions to Academic Societies

Name Name of Academic Society Position Period
Osami Japan Society for Environmental Chairman 2000-2004
Yagi Biotechnology

Society of Environmental Science, Japan Councilor 1999-2000
Society of Environmental Science, Japan Director 2001-2007
Japan Society on Water Environment Director 2003-2004
Society of Eco-Engineering Director 2004-2006
Hiroaki . Japan Society on Water Environment Director 1999-2008
Furumai
Japan Society on Water Environment Deputy Chairman 2009-
Japan Society of Hydrology and Water Director 2006-
Resources
Japan Water Works Association Japan .Committee Member, 2007-2009
International Water
Association
Japan Sewage Works Association Technical Committee Member  2005-
Eﬂtr?ssl:“ Japan Society for Environmental Manager, General Affairs 2001-2004
Biotechnology
Japan Society for Environmental Journal Editorial Board 2005-
Biotechnology
: - : National Convention
Japan Society of Civil Engineers Committee Science Council 2007-2008
Member
Japanese Society of Microbial Ecology Accounting Auditor 2007-2008
Japanese Society of Microbial Ecology Secretariat (Public Relations)  2009-
Japan Society on Water Environment Governing Board 2009-
Table 15. Council and Committee Members

Name Committee Government Agency

Osami Yagi  Biodiversity impact study Ministry of the Environment /

Residual pesticide survey study

Ministry of Agriculture,
Forestry and Fisheries

Ministry of the Environment
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Hiroaki
Furumai

Dioxins soil contamination study

Economic/low load soll
cleanup study committee

Initial environmental study

Safety promotion in industrial applications of genetically

engineered organisms

Nonproliferation affirmative

Safety promotion in industrial application of recombinants
Management of general hazardous chemical control in
agriculture, forestry, and fisheries ecological systems

Social overhead and capital maintenance

Water mishap risk assessment study working group

Flood control development study

Central land environmental quality standard

Central environmental study of water and atmospheric

environment control

Public welfare science living environment water

contamination survey and

Ministry of the Environment

Ministry of the Environment

Ministry of the Environment

Ministry of

Agriculture,

Forestry and Fisheries

Ministry of

Agriculture,

Forestry and Fisheries

Ministry of

Agriculture,

Forestry and Fisheries

Ministry of

Ministry
Infrastructure,
Tourism
Ministry
Infrastructure,
Tourism
Ministry
Infrastructure,
Tourism

Welfare

Agriculture,

Forestry and Fisheries

of Land,
Transport and

of Land,
Transport and

of Land,
Transport and

Ministry of the Environment

Ministry of the Environment

Ministry of Health, Labor and

Table 16. Invited Presentations at Seminars and Lecture Meetings (in the last four years)

Name Seminar / Meeting Organizer Month/Year
Hiroaki The 22" National Conference on Japan Education Center of Oct2008
Furumai Johkasou Technology Environmental Sanitation

The 50 Symposium of the Japanese Japanese Society of Soil Oct2008
Society of Soil Physics Physics
e-Water I Lecture on demand Japan Water Research Center Nov 2008
Toho}<u branch ger_meral assembly Tohoku Office, Japan Society on May 2009
meeting, Japan Society on Water .
Envi Water Environment
nvironment
Futoshi Global environment seminar Nagano National College of Jul 2008
Kurisu Technology
The 11" Frontier Incunabula Lecture Graduate School of Engineering, Nov 2008
Meeting Iwate University
5-2. International Activities

To achieve our goal of being a core research and education center on water
environments, we have been conducting various international activities, especially in Asia.
In addition to the domestic activities mentioned in Section 4-1, our international activities
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include:
e Managing the Southeast Asian Center for Water Environment Technology
(SACWET)
e Organizing the International Symposium on the Southeast Asian Water Environment
through SACWET
e Publishing selected papers presented at the symposium.

(1) Southeast Asian Center for Water Environment Technology (SACWET)

To further encourage research activities in Southeast Asia, we founded the Southeast
Asian Center for Water Environment Technology (SACWET) in November 2002 to improve
international networking functions in collaboration with the Asian Institute of Technology
(AIT) in suburban Bangkok in Thailand. SACWET is, in a sense, our satellite center abroad.

SACWET, operated in collaboration with AIT, not only conducts collaborative research
in Southeast Asia on its own initiative, but also supports the University of Tokyo in its various
research endeavors on water environments in Southeast Asia. SACWET strives to advance
water environment research in Southeast Asia by utilizing various research facilities as well
as personal and organizational networks that AIT has established. In particular, SACWET
helped launch collaborative research between AIT and the University to Tokyo as well as
co-organized the International Symposium on Southeast Asian Water Environment, which is
explained in the next section.

A SACWET office is situated in the School of Environment, Resources and
Development of AIT. From its foundation until June 2006, a JICA’s dispatch staff, who was
a collaborative staff concurrent status from the University of Tokyo, was appointed as a
secretariat of the SACWET office in Thailand. However, the staff dispatch position was
terminated in 2006. Since then the office has been operated in collaboration with AIT. The
steering committee, which consists of staff from AIT and the University of Tokyo, holds an
annual meeting to discuss SACWET’s operation.

(2) International Symposium on the Southeast Asia Water Environment

As a part of the center’s international activities, the 1% International Symposium on the
Southeast Asian Water Environment-Biodiversity in Water Environments, was held October
24 and 25, 2003 at AIT in Thailand. It was organized by the University of Tokyo in support
with the Coordination Funds to Promote Science and Technology, “Establishment of a
Southeast Asia Water Environment Interdisciplinary Consortium”, funded by the Ministry of
Education, Culture, Sports, Science and Technology of Japan. SACWET co-organized the
symposium. A total of 153 people from 21 different countries attended, and 65 papers were
presented.

In 2004, the 2™ symposium was held in Hanoi using the same funds as 2003, but after
this symposium, dedicated funds were not available. However, due to the numerous
requests to continue this symposium series, we have made it an annual event. Table 17
briefly describes each year’s symposium and Appendix 6 summarizes the report of each
symposium (in Japanese). Every year the number of contributed papers has increased,
indicating the symposium is gaining recognition.
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Table 17. International Symposium on Southeast Asian Water Environment

Number of
Date Venue presented 'c:lfumber Notes
papers (poster Attendees
session)
1 2003 Asian Institute of Technology 65 153 Supported by the
Oct 23-25  (Thailand) Coordination Funds
2 2004 Sofitel Hotel, Hanoi (Vietnam) 101 (39) 181 Supported by the
Dec 1-3 Coordination Funds
3 2005 Asian Institute of Technology 67 (27) 100
Dec 6-8 (Thailand)
4 2006 Asian Institute of Technology 54 (20) 100 Best poster award
Dec 6-8 (Thailand) was established
5 2007 Green Lake Resort, Chiang 73 (40) 100 Peer-review of
Nov 6-8 Mai (Thailand) contributgdtpap(a:[rs b){
an internationa
review committee
was initiated.
Co-organized  with
universities in
Thailand
6 2008 Jayakarta Hotel, Bandung 89 (47) 136
Oct 29-31  (Indonesia)
7 2009 Asian Institute of Technology 62 (10) 260 Establishment of
Oct 28-30  (Thailand) “Award  of  Asian

Young Professional
on Water Research”

(3) Publication of the Southeast Asia Water Environment

Contributed papers to the Southeast Asia Water Environment Symposia are reviewed,
and superior papers are published in the “Southeast Asia Water Environment Series” issued
by IWA Publishing, UK. We aim for this to be a useful publication of collected papers to
better understand the status of water environmental problems and water environmental
research in Southeast Asia. Additionally, this series encourages researchers to submit their
research papers to the Southeast Asia Water Environment Symposium. Table 18
summarizes the publication of the series to date.

Table 18. Publication of Collected Papers, “Southeast Asia Water Environment Series”

Number

. Editors (underline indicates members of our Publication
Volume  Symposium of
center) P Year
apers
1 1st S. Ohgaki, K. Fukushi, H. Katayama, S. 30 2006
Takizawa and C. Polprasert
H.Furumai, H.Katayama, F.Kurisu, H.Satoh,
2 2ndand3rd 5’5 oakiand N.C.Thanh 42 2007
3 4th and 5th S. Takizawa, F.Kurisu and H.Satoh 33 2009
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Southeast
Asian Water
Environment

Southeast Southeast
Asian Water i Asian Water
Environment . Environment

’;imd by Satoshi Tak

Futoshi Kurisu and Hi atoh

Volume 1 (2006) Volume 2 (2007) Volume 3 (2009)

(4) Other Activities

(4)-1. Other International Symposia and Conferences
In addition to the International Symposium on Southeast Asian Water Environment, we
have organized international symposia and conferences related to our research (Table 19).

Table 19. International symposia and conferences organized by RECWET or our academic
staff

Number
FY Symposia/Conferences Co-sponsor/Sponsor Venue of
Attendees
2001 Soil and Groundwater Purification Japan Science and The 178
by Biotechnology Technology Agency University
of Tokyo
2005 The 1% International Workshop on  Japan Science and The 130
Rainwater and Reclaimed Water Technology Agency University
for Urban Sustainable Water Use of Tokyo

2007 The 2™ International Workshop on Japan Science and Mielparque 150
Rainwater and Reclaimed Water Technology Agency Kyoto
for Urban Sustainable Water Use

2009 The 8" International Conference International Water The
on Urban Drainage Association, and others University
of Tokyo

(4)-2. Research Partnership
After exchanging research information and views, we forged a research partnership
with Changwon National University, Korea in January 2008.

(4)-3. Invited talks presented by our academic staff

Table 20. summarizes invitations received by our academic staff to present overseas
lectures and seminars during the last four years.
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Table 20. Invited lectures and seminars overseas

Name Name of Lecture/Seminar Organizer Year/Month
Hiroaki Cities of the Future-Blue Water in Green  Wind Point, Wisconsin (US) 2006/7
Furumai Cities

The Croucher Foundation Advanced The Hong Kong University of 2006/9
Study Institute (ASI) 2006 Science and Technology (Hong
Kong)
Korean Society of Environmental Busan BEXCO (Korea) 2007/5
Engineering, Korea Atmosphere Society,
Korea Society of Waste Management,
2007 Joint Congress of Environment
Non-point Source Pollution in Urban Environmental Center 2007/8
Drainage (GRETeC), Changwon National
University (Busan, Korea)
“The 6" IERC” UNU & GIST Joint Gwangju (Korea) 2008/10
Programme on Science and Technology
for Sustainability
International Workshop on the Impact of VNU-HCM campus (Ho Chi 2009/6
Climate Changes on Urban Flooding Minh City, Vietnam)
(ICCUF) 2009
Futoshi Special Lecture Meeting Chaoyang University of 2008/5
Kurisu Technology (Taiwan)
Special Lecture Meeting Institut  Teknologi  Bandung 2008/6
(Indonesia)
Special Lecture Meeting Pusan National  University 2009/5
(Korea)
1% Korea-Japan Symposium on Korean Society of Microbiology 2009/5
Microbial Ecology (Korea)
International Seminar National Cheng Kung University 2009/10

(Taiwan)
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Report on External Review






1.Method for External Review

External review was conducted from September to November 2009 by the
reviewers listed in Table 1, who are distinguished persons in academia as well as
industry in the field of water environment technology. A report that summarized our ten
years activities was given to the reviewers and it was explained in person expect for
some reviewers. Table 2 shows how we explained the report to each reviewer. The
reviewers evaluated our internal review on the activities and our future plans and
prospects and gave comments to us. Then, we corrected the future plans and prospects
according to the comments, and reported the correction to the reviewers to obtain
further comments. Figure 1 illustrates the flow of the review process.

Table 1. List of the reviewers

Name Position and Affiliation

Takashi Asano Professor Emeritus, University of California at Davis, USA
Chongrak Polprasert Director and Professor, Sirindhorn International Institute of

Technology, Thammasat University, Thailand

Hang-Sik Shin Professor, Department of Civil and Environmental Engineering,
KAIST, Korea
C. Visvanathan Professor, School of Environment, Resources and Development,

Asian Institute of Technology, Thailand

Yoshinori Imoto Executive Director, Metawater Co. Ltd., Japan

Akiyoshi Ohashi Professor, Department of Social and Environmental Engineering,
Hiroshima University, Japan

Hiroaki Tanaka Professor, Research Center for Environmental Quality
Management, Kyoto University, Japan

Naoyuki Funamizu Professor, Division of Built Environment, Hokkaido University,

Japan

41



Table 2. Details on how to explain the report

Reviewer How to explain Date of Date of
explanation  review

Takashi Asano Explained in person by Prof Furumai at 2009/10/29  2009/11/11
7" SEAWE at AIT

Chongrak Explained via email and the report was 2009/10/29 2009/10/20

Polprasert sent via mail. Discussion was held at 7"
SEAWE

Hang-Sik Shin Explained via email and the report was 2009/10/22
sent via mail.

C. Visvanathan  Explained in person by Prof Furumai at 2009/10/29  2009/11/1
7" SEAWE at AIT

Yoshinori Imoto  Explained in person by Prof Furumai at 2009/10/5 2009/10/19
the office of Metawater co.

Akiyoshi Ohashi  Explained in person by Prof Furumai 2009/9/15 2009/10/12
and Dr Kurisu at JSWE symposium

Hiroaki Tanaka Explained in person by Prof Furumai 2009/9/15 2009/11/26
and Dr Kurisu at JSWE symposium

Naoyuki Explained in person by Prof Furumai at 2009/9/30 2009/10/14

Funamizu a committee
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Explanation of the report in person

Explanation of the report via email

and sending it by mail

v

Collecting the report and organizing them

v

Revising the future plan and prospect

-

Sending revised future plans

to the reviewers

v

Finalizing plan with

reviewers comments

v

Summarizing the

external review

Figure 1. Flowchart of external reviewing process

43




2.Internal Review

The Research Center for Water Environment Technology (RECWET), which has two
full-time academic staff members, has been conducting various activities in conjunction with
internal and external collaborators. We strive to contribute to society through the following
endeavors.

1. Social Contributions

One of our major efforts has been outreach activities for professionals and practitioners
in the water environment field. Especially RECWET has organized various symposia in
Japan and abroad, including the annual International Symposium on the Southeast Asian
Water Environment, and published collected papers.

We have been organizing domestic symposia, which cover diverse topics related to the
water environments. Through our endeavors, we have become the core of a network that
connects various research fields [see Section 4-1 (1)]. Specifically, we host an annual
symposium about water environment management. Except for the 9" and 10" symposia in
which we limited the number of participants due to the format, typically our symposia have
about 100 attendees, reflecting the popularity of these events.

Additionally, we have been helping to solve water environment issues as well as
advance water environment research in Southeast Asia through Southeast Asian Center for
Water Environment Technology (SACWET), which was established by RECWET and Asian
Institute of Technology [see Section 4-2 (1)]. SACWET has been organizing an annual
International Symposium on the Southeast Asian Water Environment since 2003 [see
Section 4-2 (2)]. Every year the number of contributing papers to this symposium has
increased, and more than 140 papers were submitted this year for the 7th symposium.
These symposia provide valuable opportunities for active researchers in Southeast Asia to
present their results, exchange information about water environment research, and build
professional networks. We have published three volumes (Volumes 1, 2, and 3) of select
papers on the Southeast Asian Water Environment from the symposia [see Section 4-2 (3)].

2. Research

RECWET mainly focuses on systems utilizing microorganisms to control the water
environment. Its core research areas include bioremediation of soil and ground water
contamination, biological wastewater treatment processes, and risk assessment and control
of contaminants in urban water environments [see Section 3-1]. In the last nine and a half
years, our research results have been published in 189 original papers and 412
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symposium/conference presentations, and have been highly acclaimed by various societies
[see Section 3-2]. Our published papers have received awards from the Japan Society of
Civil Engineers, the Japanese Society of Microbial Ecology, the Japan Society on Water
Environment, and the Japan Sewage Works Association [see Section 3-2].

3. Education

We have been contributing to education at the Department of Urban Engineering by
guiding students, and have assisted 12 and 23 students who have earned doctoral and
master degrees, respectively. [see Section 2-2] In particular, 10 of 12 doctors were foreign
students to whom we provided international research-oriented education in English.
Currently, all doctors are actively working in their fields, for example, three have obtained
academic positions at universities in their home countries, two are postdoctoral fellows in
countries other than their home countries, and two obtained fellowships in Japan.
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3.Future Plans and Prospects

In addition to continuing activities from the last ten years, we will implement the

following programs beginning in FY 2010.

1. Expand activities regarding water environment issues from Southeast

Asia to all of Asia

The International Symposium on the Southeast Asian Water Environment will be
extended to include all of Asia. In particular, water environment research in China and
India, where environmental issues are becoming apparent as their economies grow
dramatically, will be included as topics in the symposia. Additionally, the symposia will be
organized in collaboration with Korea, Singapore, and Taiwan, which have been
conducting cutting-edge environment research.

The biennial publication of a series of collected papers, the Southeast Asian Water
Environment, will be renamed Asian Water Environment. This publication will continue to
function as a showcase of water environment research in Asia.

2. Integrate environmental chemistry and complex microorganism
research
Research to control the water environment with complex microorganisms will be
advanced by integrating chemistry with biology to elucidate the mechanism of substance
conversion in water environments.

3. Develop flexible research activities through project-based research

Because our center is small, it is very flexible and can effectively conduct our
endeavors by strategically connecting research projects by external funds and our
activities as a research center. Our new project, “Development of Harmonized Urban
Water Utilization Systems adapted to Climate Changes” (Research Supervisor: Hiroaki
Furumai, FY 2009 — FY 2014), has been initiated as a Core Research of Evolutional
Science & Technology (CREST) project funded by the Japan Science and Technology
Agency. Based on this venture, we intend on developing various research activities
about water environment management. Additionally, an educational project, “Asian
Program for Incubation of Environmental Leaders” (Project Manager: Hiroaki Furumai,
FY 2008 — FY 2012) funded by Special Coordination Fund for Promoting Science and
Technology funded by Ministry of Education, Culture, Sports, Science and Technology,
will work to support our activities to groom leaders in the water environment field.

4. Strengthen collaborations with other Japanese research centers for
water environment
We have been strengthening our collaborations with other Japanese research
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centers focused on water environments. Furthermore, we aim to be the core center of
water environment research in Japan by organizing periodic symposia and information
exchange meetings.

4.Summary of the external review by the reviewers

List of external reviewers

Chongrak Polprasert
Director and Professor, Sirindhorn International Institute of Technology,
Thammasat University, Thailand

Hang-Sik Shin
Professor, Department of Civil and Environmental Engineering, KAIST, Korea

C. Visvanathan
Professor, School of Environment, Resources and Development, Asian Institute of
Technology

Yoshinori Imoto
Executive Director, Metawater Co. Ltd., Japan

Akiyoshi Ohashi
Professor, Department of Social and Environmental Engineering, Hiroshima
University, Japan

Hiroaki Tanaka
Professor, Research Center for Environmental Quality Management, Kyoto
University, Japan

Naoyuki Funamizu
Professor, Division of Built Environment, Hokkaido University, Japan

(Comments from Japanese reviewers are originally written in Japanese and translated in
English)

| |
.

About the “Internal review”
1. About “Social contributions including the symposia and
publications”

<Prof Chongrak>

Being affiliated of the University of Tokyo, Japan, RECWET has been very active in
promoting awareness of the importance of the water resources in both Japan and
internationally, especially among Southeast Asian countries. The activities are mainly in

47



the format of symposia and international conferences with participation of water
environment professionals coming from the academic, public and private sectors. These
activities have been effective in communicating emerging water issues to large number
of people and creating multiplying effects through increased participation of the
researchers who provide better understanding and new knowledge/technology to
combat water pollution problems.

Although the above activities are commendable and should continue in to the next
decade, if possible, | would suggest that RECWET involve students at the primary and
secondary school levels in their extra-curricula activities which involve water
conservation, water pollution control, waste minimization and climate change mitigation.
Since RECWET has been able to achieve significant research outputs, especially in the
control of toxic compound, endocrine disrupting chemicals and ground water
remediation, the public should benefit from this significant knowledge through news
media and other public relation campaigns.

<Prof. Shin>

| was very impressed with the domestic and international symposiums 2-3 times
every year held by this center. The program contents contain excellent and current issue
especially in which most Asian countries are interested.

However, as good presentation is important for the reputation of the center, the
consistent invitation of researchers from different institutes and from foreign countries
should be maintained. That also facilitates students as well as staffs to contact more with
experts as well as current issues.

<Prof Visvanathan>

According to my view the social contribution by the “RECWET” is very impressive.
The major social contribution is in the form of creating environmental awareness at
mid-level experts in the region. This activity was carried out in two major formats,
namely:

1. SACWET - regional conference and research activities, which has created an
excellent net work of young and dynamic research partners in the South East and
South Asia, with the RECWET team. This network helped the regional partners
to enhance or mobilize their research capacity with the assistance from RECWET.
On the other hand, it assisted the UT researchers to have easy access to
information and link to national environmental policy makers.

2. The regular annual, Japanese seminars and meetings, allowed the local
audience to know about the RECWET’s research activities. It is an excellent
means to disseminate the high quality research conducted by the RECWET team to
the local stakeholders.

<Dr Imoto>
I highly evaluate the activities for 11 times domestic symposia, International
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symposia on Southeast Water Environment and the publication of collective papers.
Especially the activities contributed research collaboration, especially collaboration in
Southeast Asian countries by Japanese initiatives. | would like to anticipate to continue
and develop the activities by extending it from Southeast Asia to all Asia.

<Prof. Ohashi>

Research trend on water environment had largely changed in around 1995 and
microbial community analysis started vigorously using molecular biological techniques.
Japanese researchers has been sending out the achievements to the world without
delay. | can highly evaluate the center of excellence (COE) program focusing on the
research field, and RECWET, which succeeded the COE program, for being a leader of
the research field by holding symposia in Japan to transmit timely information.
Moreover, International symposium on Southeast Asian Water Environment (SEAWE)
contributes to boost up the research in the region. Publication from the symposia
improve the level of research by providing incentives. However, only holding the
symposia is not enough to enhance the research in the region. Goal of the research in
the Southeast Asian region is not clearly stated.

<Prof. Tanaka>

It should be highly evaluated that RECWET continues to hold domestic symposia
once or twice a year since 2000 as a mission for outreach for water environment
specialists. Their topics are hot issues on water environment and soil. This wide range of
the topics indicates the width of RECWET’s activities and strength of research networks.

The SEAWE symposia, which have been held in Thailand, Vietham and Indonesia,
are outstanding activities among Japanese universities in the field of water environment.
The number of nationalities and participants are beyond the expected activities of a
research center in a university but as big as an academic society. It is also evaluated
that the outcome of the symposia is published from international academic society.

Those domestic and international activities must be continued as a core of the
RECWET's activities and developed further. Periodical hosting those symposia requires
burden for center staffs and budget. As the number of the staffs is small, organizational
effort should be made to support administrative works and budget of the center.

<Prof. Funamizu>

Things to be evaluated
Domestic symposia have been held more than once every year. Topics of the
symposia are also timely. International symposia targeting Southeast Asia have
been held 7 times

Things to be continued
Continue the domestic and international symposia.

Things to be improved
The symposia have only been held in Thailand, Vietnam, Indonesia and Japan.
Develop the symposia to other region.
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2. About the Research Activities

<Prof Chongrak>

The research areas conducted by RECWET are in the cutting-edge fields such as
bioremediation of contaminated ground water and biodegradation of highly toxic
compounds such as dioxin and furan. These two toxic compounds are considered as
persistent organic pollutants (POPs) which, according to the Stockholm Convention,
need to be eliminated as soon as possible. At present, several countries in Asia still
have stock piles of POPs including POPs-contaminated soils and water. Therefore the
finding of RECWET research that Janibacter sp. could biodegrade dioxin and furan is an
important break-through that could lead to better management strategies to deal with
the POPs problems. Other research worth mentioning is the study on non-point
contamination from road traffic and combined sewer over-flows which results in pollution
of several surface water bodies such as streams, lakes and rivers. In general,
non-point-source contamination could contain volatile organic compounds, heavy metals
and particulate matters which will have negative impacts on the water environment,
ecological food chain and eventually human bodies. Therefore the study of RECWET
which highlighted the relationship between non-point source pollution and toxic
compounds and survival of pathogenic micro organisms provided better understanding
of the health risks and enabled concerned authorities to properly manage the non-point
source pollution.

<Prof. Shin>

Interdisciplinary research might be appropriate for sustainability. It was impressive
to get the long and short term projects from government and industries. It is natural that
the topics are varied depending upon the staffs, but more effort should be focused on
specific themes appropriate to the Center. In terms of publication, one measure that is
becoming recently more popular is the number of citations which would be better
included in the report. However, in the future more selectivity regarding the high impact
journals may be needed.

<Prof. Visvanathan>

In general, the quality of research conducted by the RECWET can be ranked as
one of the top qualities in the region. It is very impressive to know that they were able to
maintain an average of 20 peer reviewed journal articles per year plus 40 international
conference papers, with a very modest (below average) number of research staff.
Most of the research work deals around the fundamental microbiology / water
environmental related work. The research output clearly demonstrates that the UT is
the regional leader in the selected 3 research themes. It is also good to observe that
the research conduction path has assisted to mobilize research capacity in many of the
national partner institutions in different countries in the regions. (Joint publications and
research reports)

It is impressive also to note that the spin-off or additional funds RECWET was able
to generate during the past 4 years. This clearly demonstrates the trust on the quality
of the work of this research team by the other potential donors.

50



<Dr Imoto>

| highly evaluate the multiphasic and deep research mainly focused on water
environment control by microbial functions. | would like to anticipate the application of
the research outcome to the practical field, as | am from industrial side.

<Prof. Ohashi>

RECWET has numerous publications in journal papers and conferences for its
number of members. Not only the number, but the quality of the research is excellent as
many papers have been published from high impact factor journal. As a consequent,
members of RECWET have been received many awards from academic society.
RECWET mainly succeeded the research in COE program “Establishment and
Evaluation of Advanced Water Treatment Technology Systems Using Functions of
Complex Microbial Community” and extended research area in bioremediation of soil
and groundwater, and biological wastewater treatment process. The development of the
research area, however, may be evaluated differently, as the research on microbial
community have not well been applied to the real field or processes. Evaluation of
microbial community functions and methods to control them are still in the stage of
development, and thus it may be better to focus on more specific target to apply the
research outcome to practical applications.

<Prof. Tanaka>

As the number of the faculty members are limited, it is allowed to focus research
topics, among wide area of water environment, on bioremediation of groundwater and
soil contamination, investigation of the mechanism of biological water treatment process
and its advancement, and dynamics of contaminants in urban water environment. The
number of research papers and conference proceedings are distinctly large if the size of
the center is taken into account, and the journals and conferences in which the papers
have been published are highly evaluated in most cases. All of these facts indicate the
high research activity levels of the center.

These activities are supported by the staffs’ capability and ambitions basically, but
aggressive acquisition of competitive budget and collaboration with other researchers
also contributes them. Especially, it is expected to make good use of part-time post
continuously, and actively collaborate researchers from different fields outside the
university. Thus, maintaining, or if possible, increasing posts of a post-doc researcher
and a technical staff contributes greatly to maintain and develop research activities.

<Prof. Funamizu>
Things to be evaluated

It deserves specially mentioned that RECWET produced 189 papers and 412
conference presentations in nine and half years although it consists of only two
full-time members. The members received many awards. RECWET obtains many
external funds, especially numbers of large projects.

Things to be continued

Continue the active research activities.
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Things to be improved
Research strategy is not clear in terms of research management, judging from the
research themes in nine years in development of water environment control using
microbial functions. Mutual relationship between three main research themes is not

clear.

3. About Education

<Prof. Chongrak>

Besides the research activities, during the past 10 years, RECWET has produced
21 Bachelors, 23 Masters and 12 Doctoral graduates coming from Japan and other
Asian countries. These graduates were given basic and advance knowledge in water
environment through classroom teaching, seminars and research experiments. From my
knowledge, most of these graduates have found good employment in universities, public
and private sectors. They have benefited from the education received from RECWET
and the University of Tokyo as is evidenced from their progresses in research outputs
and satisfactory career development.

<Prof Shin>

It might be better to increase the relations and co-operation with industries. The
problem or topics from the industry could be used as topics of student dissertation on all
levels on MS, and at the PhD level. Having guest lecturers or offering adjunct position to
highly qualified individual from industry could enhance the relationship.

Develop communication and leadership skills. Produce personable, professional
and ethical members of a broader world community. Occasionally, many technical gurus
fail due to their lack of personality, communication skills, and/or leadership skills

The Center needs to develop a closer tie with its alumni for to provide the
involvement | the Center’s activities as well as providing for the fund for any purposes.

<Prof. Visvanathan>

RECWET has contributed significantly to the Undergraduate and Postgraduate
programs at UT, mainly in terms of teaching and research supervision. However, it would
have been better,, if they clearly indicated in the final report as to how the research
results are incorporated in the educational curriculum (either at teaching or experimental
work), thus, the students will be able to link the research to class room education.

<Dr Imoto>

| evaluate the contribution of education to excellent researchers from Japan and
abroad. Especially the effort of RECWET on educating students from Southeast Asian
countries is effective to future research collaboration in Asian countries.

<Prof. Ohashi>
It is extremely important to enhance the research potential in Asia by Japanese
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leadership. RECWET greatly contributed the education of researchers in water
environment in Asia, as it has turned out 12 doctors in about 10 years. On the other
hand, RECWET has to commit more on developing Japanese researchers. RECWET
did not continuously receive post-doc researchers. As RECWET has been obtained
large external funding, it could have employed more post-docs, and consequently it
could have contributed development of young researchers.

<Prof. Tanaka>

It is highly evaluated that RECWET has been supervised 58 students at doctor,
master or undergraduate levels in 9 years. Especially, the number of students are
increasing recently, and this fact indicates the increasing activities of the center. Many
international students fit the mission of the center. It may be helpful to trace in what kind
of field they work in the future and how they contribute the field of RECWET’s mission.
Especially, networking the alumni of the international students will contribute RECWET’s
international activities.

<Prof. Funamizu>

Things to be evaluated
RECWET produced 12 doctors in nine and half years by only two full-time faculty
members and contributed education for human resources. They are well
international.

Things to be continued
Continue the development of human resource at doctor level.

Things to be improved
Number of doctoral students have been fluctuated after 2004. It is necessary to
ensure stable number of students.

About the “Future Plans and Prospects”

<Prof. Chongrak>

| agree with RECWET’s plan to expand its scope to involve both India and China
which have large population, use large quantity of water for domestic, industrial and
agricultural purposes and contributing to water pollution problems. As the world
population is expected to continue to increase in the next two decades, the issues of
water scarcity and competition for water utilization among the various sectors or among
countries would exacerbate. RECWET could consider to emphasize its research in the
areas of water reuse, waste minimization and climate change mitigation. Since Asia still
has a large percentage of people living in poverty, the issues of social equality, gender
and economic conditions should be included in the research and RECWET’s missions.

<Prof. Shin>
The future plan is well oriented on collaboration with other countries including India
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and China. This international activity is a very timely and important choice for the Center.
However, the Center should make strategic alliance with top international schools in
Asian region working in cognate themes. To work with other centers is also well planned.
However, it is also recommended to focus on cooperation with other fields such as IT
and CT for synergistically effective study. For example, IT and Environment could
integrate the knowledge of building performance criteria in the web-based model for
appropriate environmental technologies.

<Prof Visvanathan>

The future plan of RECWET to a large extend revolves around Korea, Singapore
and Taiwan which are considered as the priority countries for research partners.
While, RECWET plans to work with the country partners on the cutting edge
environment research, they should not over look the “real environmental” issue of the
next decade which will be around “India, China, and Indo-China regions”. | am of the
view that the social and scientific contribution by RECWET to these regions were
very significant. So, its better not to neglect the momentum you have build in the current
phase of RECWET.

Next, while planning for cutting—edge environmental research a small segment of
research funds should be allocated for adoptive research at the partner national
universities.

In terms of research themes, focus a bit more on Wastewater Reuse related
activities, decentralized water supply and sanitation, especially in the rapidly growing
Asian urban settings. | am able to predict that during the next decade in Asia, we will
forced to stop building mega water and sewerage projects, and the focus will be more on
decentralized systems, where water, energy and nutrient management will be the main
focus.

<Dr Imoto>

There is no objection on extending activity area from Southeast Asia to all Asia.
Securing water resource and its effective use is very important issue in Asian region
where world economy relies, and | anticipate RECWET’s accelerating activities to be an
academic core. | also anticipate the research development to chemical aspects in
addition to microbial aspect.

<Prof. Ohashi>

Japanese researchers gain very high reputation in the world in research field of
evaluation of microbial community functions and its application to control environment.
In order to keep and improve the international competitiveness, it is essential to have
strong collaboration of research institute in Japan. Moreover, it is also necessary to
collaborate with different specialties as microbial community is extremely complex.
Successful examples in research in Europe tell us the necessity of the collaboration.

Environmental studies utilizing evaluation of microbial community functions and its
application to control environment are now developing in other Asian countries.
Japanese researchers, who are leading the world research in this field, must contribute
to enhance the research in Asian region and coordinate research in near future. |
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anticipate RECWET to play an important role on being base of water environment
research both in Japan and internationally. To promote this, | also anticipate RECWET’s
active and flexible activity such as enriched symposia and cooperation with academic
society. Especially, | would like to ask substantive and close relationship with not only
other research center in universities, but also other researchers in research institutes.

It is desired to provide target years for the future activity plan. Previous studies fall
in only basic analysis and evaluation, and did not contain application point of view. It is
necessary to summarize the research, not only to extend the research development.

Research field of water environment is very broad. It is necessary to establish a
pillar of the research in the center if the center aims at becoming a leading center in the
world. If RECWET sets a new research topic investigating material conversion both from
biologically and chemically, | anticipate the center to act visibly from all over the world
and to establish unique research base.

<Prof. Tanaka>

1. Expansion to Asian region
It is desirable to include east Asian countries to Southeast Asian countries as a
venue of the symposium. However, this also makes burden to expand the research
field too wide, due to the limitation of resources of the center. More staffs and fund
are required, and strategy for them are needed. It is also effective to utilize human
network of the alumni.

2. Fusion of complex microbial community analysis and environmental chemistry
This is also promising plan, but it also requires human and funding resources.
Part-time faculty post may be a possible choice to mitigate the loading.

3. Developing flexible research activities through project-based research
It is expected to reinforce the center’s activities by wining and utilizing competitive
funding. It is also subject to uncertainty to rely on competitive funding in long period.
It may be necessary to consider the possibility of support from the university and
private companies.

4. Strengthen collaborations with other Japanese research centers for water
environment
It is mutually meaningful to interact with research centers in the field of water
environment, which may have some difference in each background. It is good to start

to boost exchanges in topics where both sides share their interest.

<Prof. Funamizu>

First of all, | anticipate something what research center can only do. Research
center do not need much time and effort for decision making and is flexible. Make best
use of such agile feature and RECWET can be a base of project formation, research
exchange and human development. This leads to the positive evaluation of section 1, 3
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and 4 in the future perspectives. Especially, it is important to have stronger collaboration
with research centers for water environment in Japan. | anticipate RECWET not only to
strengthen the collaboration, but also to act as a hub for research exchange.

Spectrum of research for water environment control is broad. Thus, the research
direction expressed by “Integrate environmental chemistry and complex microorganism
research” sounds a little vague. Especially, if RECWET keeps the purpose of the center
such as “integration and collaboration between pure science and applied engineering”
and “research to fulfill various social needs”, it is necessary to propose a detailed plan
how RECWET will be and what mission it has for next 10 years.

Other comments

<Prof. Chongrak>

Water pollution and climate change will continue to become problems threatening
the livelihood of the Asian people and their sustainable development. There is a strong
need for a well-established water environment center that could offer education, conduct
research and provide training to those people who will involve or have responsibilities to
manage the above problems. Due to the success of RECWET and its potentials to
continue the necessary functions in the water environment areas, | strongly support the
activities of RECWET and have full confident that it will be able fulfill the planed
objectives in the year to come.

<Prof. Shin>

| found the Center intellectually in a healthy position. In general, there appears to be
a great deal of collegiality and substantial dedication to the center on the part of all the
staff. In my view, the Center has initiated and is carrying out some interesting and
exciting activities. As the center title is ‘Water Environment Technology’ that looks so
broad in scope, it might be better to set up a long-term plan of this Center, if possible.

Also, the future plan items are needed to have clear timeline. Overall, the Center
with lots of potential contributed a lot to this region and water environment technology. |
really hope all the success of this Center.

<Dr Imoto>

| found organic linkage with collaborating researchers in Department of Urban
Engineering widens field of activities and various achievement. In future, collaboration
with persons in administrative and industrial field is also anticipated.

<Prof. Tanaka>
1. Organization

As the number of full-time faculty members are small, activities of the center is
possibly limited. It is necessary to maintain and develop the organization including

part-time faculty members, post-doc researchers and technical staffs.
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It is also necessary to collaborate faculty members in department of urban
engineering or other related departments. Rather small geographical distance
between the center and other university departments is advantageous for the
collaborative works.

2. Governing structure

It is effective to cooperate and collaborate with other departments. At the same
time, the independency of the center as an organization is also important. It may be
necessary to clarify decision making structure of the center to prepare future

expansion of the center’s organization.
In conclusion, | recognize that RECWET has been accomplished sufficient social

contribution, research level and education, and anticipate its further development as an

organization of world-class center for water environment research and education.
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Dynamics in Combined Sewer Considering In-Sewer Deposits
and Dry Weather Flow(BEERRNEBRY R VEXRF TKEZERE L=
MEABERX TKEFARLE 7O RO HET@HEE ETILE)
Phylogenetic identification of estrone-degrading bacteria in
activated sludge using microautoradiography-fluorescence in
situ hybridization GEMFRDICHEET AT R FAVHBRERED
RAVABF—bSPF TS T4 =8} in situ nNATIVEAE
— 23 VEETAV-ZRFEMRE)

Urban runoff quality modeling with elaborated land-cover
identification by IKONOS satellite imagery (IKONOS &£ E/{§& %
FAL-BRThRASEETICE D (HTRRESTAREE
TIL)

Characterization of organic ligands in urban wastewaters and
analysisi of heavy metal speciation in water environment (&S $F
KPDEREMLFOHMETMEKRRICETI2ELREDILE
feR& 5> #T)

Characterization of urban inundation impacts by distributed
model simulation and pathogenic pollution monitoring in the
downtown of Hanoi (7% E 7 /LT R BB EMEMAE
[CEDN/ A THEMIZE T DRKA 2\Y bOFE)
Comparative assessment of potential mobility of heavy metals in
soakaway sediment of infiltration facilities and soil using
sequential extraction and isotopic dilution techniques (GEXihtH
RERMARRECLDIZEFIHBYRVLEFOEEEH
B4 D L 83T
BRATKEERENEBDRURXHBRKIZEFNIEERE
DEFER R
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®6 ELWXER—

FE K% ]|
2001 HYF ERF NB-IR I DA—IRUVEZGHEDETLETEICLKSIDEES
REYICET MR
2002 %H #IL B KBDT 7O FLUODORREICEAT HHE
2003 EBH #F Degradation of Dioxins by Newly Isolated Dibenzofuron Utilizing
Janibacter spp. (TN Y 75 &L Janibacter spp.IZ &
AT FLEDNR)
4 BAtE M OOIF LS EME Methylocystis sp. M # DT 7k
[CHEITAEHIET LR
b V4 KBHLHHRERLEADESREMEECEOERICEAT MK
2004  FRFH A SREEMEYEICLSIRAO/ 00T FLUDETHBRIER
1t
e Eif 17B-TR b VA — LD BRBE DS EFHMNE & S RETE
2005 W ZRAF LTEHEERVEUVRIISBHMEYMROMEIL L ZOREEERT
ER EEBRERD 17B-TRA S OA—IILELLHEOREZEME L
1= Stable Isotope Probing &M &t
XE HEA A5 UERE#E Methylocystis sp. M 2k 3PV ORI FL U
DARENZRUNBEEYICET MK
IR FEF Effects of nitrite concentrations on the community structure of
ammonia-oxidizing bacteria in activated sludge
2006 1A @3 EREEEMEMEICKS /00T F L UEOREREHICRIX
FERTFICET SR
=2 =N Janibacter terrae  EFZHMEDRHEMRHEE T4 A X2 VESR
e IO i
MR BRE ZEINCETHAMEAERYOBELEEETMHEEELOBER
25 Z 5 BABIERUVANAEZEOF
2007 &5 1= RNA arbitrarily primed PCR(RAP-PCR);%IZ & % &M FREMEY
BHOBEGFRBEIOT 74 IILEHED - H DG
Bk B2 EYEERMAEMEYOFREMLEICER LI-REEERRES
R A W) O 5T
PRE MKZEMEREYIC L D2 EBRIKFEEEEDILFER R KA
g Caka
RE EhR EHEELHEYRED-ODMEMET / LR ZERAWN=T4

Y b=TT7 LA DK
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2008

2009

EE BR

L B

fRE X

Parinda

Thayanukul

A hEx

HA 2 TUABEERRE A EBER R BT ERDE

MERDHETE

TEHPARNEUCTEBEHMEY OBEBNTAD
microautoradiography-fluorecsence in  situ  hybridization
(MAR-FISH) :mi#E A

= ERKLEEYERRICHET DRI HMEYDONEZ I
ERCE 1R L =i

VORI FLUEREREERICETAKREKLIMEMHRE
BFLUEBRLIEBEE D LBRERIERFORES

MAR-FISH analysis of estrone-degrading bacterial community in
activated sludge of sewage treatment plants at low estrone
concentration

AR VEBRIANE U BRHMAEYEEEROMEL & BT
DE il

£7 FRAXEA—K

FE K% =B
2000 R4ER =HE WMAEMIZ & % Dibenzo-p-Dioxin D fZIZEAT 58
ZH [FIA TEPICE T 00T FLUVEOEYMNE L UIEFEMDEEIC
EY 5K
2001 EFH HF Dibenzo-p-Dioxin M LIEMAEMIC & 52T 28R
i BAE T - W TFKIRERICE TS A 2 UER{EME Methylocystis sp.M
BELU M)/ 00T FLUOEHICET 5EER
B EUREMEILEICHS TS ERN RN
2002  FR¥H A WMEM-LBC/OO0IFLUOBRIMAEICET HHRE
hE EfRe IR T OF—ILRERE D5 ERED FHh
2003 HEXK FEUEREICEB TS 1TB-TRA NS CH—ILHDRIZRIZT
Sphingomonas sp.strain D12 DR ER
XE A A5 UEREHRE Methylocystis spM #%IZH T3/ 00T FL
VDRRIZET SR
MF <z RUEVICEKDLEFEYA MIBFINAALAT4I—2
3 U EDRTEEM
2004 E1E = ORUYJ TS5 UEILH Janibacter BHIE D E L NILTORHE
EFAFT XD UNREED ELER
2005 &5 1= KEBEXEBREGFEHARAALE TSR FOBARREFOM

BENDIEEIZRET 583
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RE Eh Methane monooxygenase Bz F xR & LIz PCR 754 <7 —
BICLHM)00IFLURBOE=SF) VJICET MR
HLE WA RIUEAN L U BREEIEEMEYME O FISH K(C X 84T
2006 HhiE RE = ERKLEICH T 5 EWE S RO BEFTM & LM MBS
D SRR
JIIS &R A2 RRITHMEA FoMICH T ZKFIA-KREDEEIZD
WTOREMR
2007 AR shEk BRAR UV EURBEIEMENTHIEDI-HD A 2 D EKE RN
ERVEVREEZEDE
BIE #X BEEEEDTFEMENFEZRAVZHEKIBERVHKRIFIZH
(1 % $E B D 2 k4 5T
2008 ER FAE WMHWEFEREFEHREFEEGZAVZEEHOME S LUK
ﬁ? %%Jﬁ Ltumﬂjﬁ#*ﬁ
HMHE =F LEOTKLEIGFHFTEERMRELE7VEZTRILHEER
UEHHEOHFEERE
LA B3R SEBEANBEHICE T OIMRFERKHAEKRGEEOZEETOHK
EfEAT
2009 Bl 1#E BLGATUVEZT7REFHBTICE T 5EMESROIHEILEE & THE
LM E DT
hy FEXEMICETHKEUNDKERFAIZK SKHEHEHEET
EE P FILX—DHIBE R
hEF B2 WEMET /) LR ERWETAY =T 7 LAk BEMNFE
EHROIFERNVE U EMEYORE
4. BiR

4-1. AL T—<

1) #WFK - IBEFEONAFLAT A IT—> 3 VICEATHHRE

FEYNERZELSOCIFREBICEYFTEORE LEKREPTRBENEIEICE L
FHET D, COLIRZHET IHERMBMD S5, MRS UVEEHMEYMRETAVEIN
THARMENAALATAI—2aVITFE L. ARAMEYMORE - BB, #1Cae
[CREFEIRERFOFMAEICOVT, ERLICLELGIEBECAOEEM S>DHRE
ZEDTWND, BRIET, OEGETFERICES0FBHEYBEORIE & HEETME OF%Y
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BORBMENOER - FLEENDOFFME, QU7 IV 2 —HREREICETEN M AL AT+ IT—
LavEE, O3 ONT7TO—FIZK>TEDHTWD, DDMEMBITICZIX., HEEEETF
DEHRECLBMEMOREZEMELT, Y4074, ¥9BF7LA, FISH,
PCR-DGGE, E& PCR, SIP (RERMGIATO—Ti%) . MAR-FISH %74 & D S4BT
FERERANTWS,

viil) ¥RV BAIFLUSBBEMIC L HRIEOERILICATI-BFE

oo FLUFQOERMBRIERIEEMERRIC. A2 VERILHE Methylocystis
sp. MMRDENFEMZFML. RNETOHFELREZFATSILELEBIC. MBEOESFRIE
DAL TREL L IBTNAEERICOVTHEEIT o= ATVLAROKRES A2
A—AEZRANTIBREUVTKEZREL, TCERVUMBKOEFHEBRAL,NICL, - MHKED
BIENRICOVWTRT ZENTE R, £, T 700 FLURIFSBEMTIEAE
TERWESH, FILELE L TEMEZAVV T FS700IF L USRI OVTHRETL
T=o

iX) BREGERMBEICLDIO00TFLUESEIZET 2R

BRAMBRIERME S L UBRIEREHICET IR ZENT-, DEBMEMOEREFHLL
T. EEERBOZEEZHOMNI Lz, T, REROBEFHRSATHLIKHRITEEL.
KERENBRIERICRIFTHEL, HEREBEEERIIE T 5EEKRFABEND., K
REKEIBMAEBRICOVTIHEANT -,

X) FAAFDUENEMEYICET SR

BAFTX L VFHEODBERTHEIORYI IS VEM—DRFRELTEBETES
Janibacter sp. YY-1 ¥k, YARRZHEL., TOEEEOCLBYMEDARY LU, HEREY.
PEEBEFIZOVWTHART ., TNENIERIEETOORIY IS UPA4BERILEFTOS
AAXF P UBEHRARBICIYNBTELZLEEZHALOHICLIZ, FILALIVDODORVYFF
T THEBL. EERBREZERE OEDILEMENRRTEH I b o1, T,
YARRICKDEAA XL URBTIEINBEDE LTIAETHRESATOVEVEDOARE S
h. FRESBBREROBFEDTREEN RSN,

Xi) BRIANDEURBHEMICET LHMR

MR TERBIBELVEINEIRNVEUDRBITHKE L, A2 VEREHTTRUEVE
NRTEEBEREFTAELICHYIL, MEBNRZPERERMAZEL WV =AICELY ., N
DEUNL AR UNRERL TSI EEFHOMNI L, EEROMEYBHEDOHETZITS
BT, RUEUHBHRERERAMA TO—TRICK YHTE L. Syntrophus BIZ5E#Z
BHALLEAHMEL S IHER T, RAMEYRERTHIZLELrALIELE >z, SHIZH
BRECEEMEVORIZFIZOVTOMEEZED TS,

xii) HEMZERICL SHMTKEROMFICET SR

HTRKDBRRIZE DTV RMA L DIHEEZEROREZMNFIL. TEHIEENR
ARATHABEREEROREZINH T 5-DOMENDERICET HRE - ARET o1,
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MEBZAVEHRZICHICERBL., RALTEORBEORBADOHREHRZDERZIT>—AT.
RERZEOMEVBERBNETL., RERZFOHRERELOBERERFT L.

Xiii) B FHEBRABEYORED TOESICET MR

FYUBENLGRBERFEDRO,. SEITFLEGTFHEBAMEYIEFEIATLS, L
Liah s, A MEYMORERICETA2EHEELEAEONM>TELT. LENA-TE
FROIRBEADEAZBEATVWSIONRKTH S, bhbhiTEGFHEBAMEMEZRAL.
BREXHICE T2 EGCTFREOHEEIZDOVWTIHRANT, £z, MBKPOREMEMICIXL
TEEGEFEERAREZTV. RRFMICLELGCHMENEBICEGFNMEEINISILETRL
f=

xiv) FEMAEMDRE EFHBFEZOREICEHT SR

BERBEBICETAMEMICEIDFEDAELETDREZ TR T H=-0HI2F, FEIZEE
TOMEMERT LM T 2FENDELLG D, COEHODFERELT, BEELRFZER
MELERA 07 LA BORRICET 2R ZEIT ol AEVFFOTF—EER
RIZLET7ULAIZ& Y, HEBEGEFEENELETLAICETARESFHZHALMIZL,
TEORNVEUDBMEMBEAGALE, Ef-, 225/ LDV 3y b HVT LA RN
EEL——RNEMEAEDOELHFREMERREL. REEEEZEELLE-MEMERET
S ElTEY Lz, RROREMEDNHEZL LV EFEOMERE., HEEOREIC
DWTEIEmMEMRL TS,

2) EYFHKLERHOHKBRALSELICET MR

AYFHIBRKLE T ORI EHRLEBEVEICLYERBICERITEREATVS, ZD
EOBTOEREHMICHENT L, BRNGELEEARREBET HICE. MEMESKIZOD
WTDF+RBHMENDETH D, Tl EMFHNELEYEER G EFKLEICE —E
BRAENTWS, BEAFEYEHKLEBICEVWTEZELZW DADLEREZYE - Tot
RACETLE2HAEMEDSRRE . TREESIWEYMRERLEOBRICSOVTHEZITOTWL S,
EhlT, Bon=AMRZEHL LICLTREDSERICET SHARERMALIToOTLS,

v) TFAKUBEBIZEITHIX FOD I URF

FEHEBRECEISAIR A VOESEHEIZOVTHRN, XERILEUSEHEED
BERETo. TR AT 2D S5H 17p-Estradiol(E2) (F:EA4H T Estrone(E1) [CEEE &
. E1IEE 512K Y ERRIND I EhDhh oz, BRERGAZHZ LIz E2 AL
THREREITSIEICEY ., E2ARBMIZCO, FTHMREINSZ EAERETE, Ch
BN ELKY., FHEEFRIZEVIR MOz VIIEYMNBREZTDLENHELNEL 1=,
ZCT. RERILEVDFBHBOERRZITL., EEICHITSEEHIT, »REHEEOHE
[CDOWTERAR, DEEMZRE L=, £, TKUEFEFTEFTONFEHEZRMUET
HET SO, KERGATA—TE (SIP &) +© MAR-FISH ZZ AWV -@i&1To71=,
ZTOHR. FHEFEFTIR MO URBETOSDIBESHMOMETIELENI EARS
A1, 200ug/L Tl Sphaerotilus BEEZEDMEFEA. 1ug/L TIX a-Proteobacteria B DME A
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PRBEXTELTITOTL S EHESN, ETKERAVHBREE Z T/KLEBIENICKE
L. 2R EDBHENDERZHEFTL TS,

vi) BKEBIZEITHT vEZTEILHE

PCR-DGGE i#Z R T 8 fEFT 12 RINDERT FAKLIBZFMHFRFDT o E=7EEILH
HOEONMERAN . ETKLEBBICEVWTRESINE7VE-7THIELMEZ. €= PCR
FRICKYEERT 2 EEHAR. BREREHMICET LIz, TORBR. TXTOEMEFEIC
HLVT Nitrosomonas oligotropha ITEZDENMES L THEELTWAS I EANHALAEL S
t=o COERZRARNLED. FUOEZTHEBREICRIEITTUOEZTRE. BHRBREED
%2%( DWTHLBHLMNZ L., MADEEHIELI &M N. oligotropha NESHIIZEFEET 1=

EHTHDZ LRSI,

vii) EWERRICE T SEHEYERL - HEICES T S2MEM OB
SEFKLED 1 DOTHAHF VJ -EERLEL, SEOMEYMINESEREREICESRL,

BEABRYOELSRE TUOEZTOHELE BHERREROERSECESELTEY. "£Y
JEMER (BAC) "EMENTWLNS, CNETOMRICEY ., SEED FARBEOSEETD
BMEDT. ERBOBRICE-TELGSIENTRENT, FLEEYEMRLEDOT VEZT
BAEMEYIE, PoEZTRIEMEIVL7VEZ7TRIEGHEDE S NEFMICS N
ENALNEL ST, KPDREMEMERRREDOREL ., REICEET 2MEY L OERD
R EICRERYBATND,

viil) BREMBICECLIEREHSBMEDLE

EmiEfERENEEL, BNETERYIBZITASINELETHLS-H. HEYMHHFEHE
TEREAMERKTHIEVEBOMBIZERA Lz, TOHKE., SEEMEBILAELT
BEUHEES T2 ICRNEBARETH D Z Ehbhh oz, Tz, tIAHORS L DE SRS
AT,

3) #HKREICE T DERME DB ERRA

BELGEMTKREEHE - BET 5-02(F, BHEISEKET IELMEDTRE - @
EBRZTHETEEADETHS, TCT, MRRICETHEERYWEOHEIZERL,
ERABHKCERATKEORXBHHBRKICEEFNLIEELRE, ZRFATKILEMLLEE
ﬁﬂﬁ Lf=. BERMEOEHEBEOEHEORBICEERGREARINIH LI ENEREIN DT

o, BEODHMEIMEFENEDHEARAE - FAMEBLGEIZODVWTELEEZIT o=, Fi:,
NHAKBIZEBRLLERMENERRICEZR DEEZFEST 5-0IC, h42D00%F
ZRRALE-EREMHHRICLEFLTCNS, £, AKREBITORXESERRZRE
THETIVEMOMRLRKLITHITED TN S,

i) *JJk’E#%%&F’EEJJ%ﬁ%%LI EL,T_,"IJIII—r"‘O)niFﬁﬂi

EEEEJJ%Ei%O)ﬁHﬁ,E& L'CE%'C&U. ﬁ%*%:_’éiﬁmffé lL?&o'CL\%;t%Zb
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nhd, AARTHE, KRMVGHTANTHLIZSENNE[RELT, BRAEYEELSY
BELOMICEDE S BERNHLOMNEETE L 1=, TKLEKD - DHRARYMONEE
BYMBREICEZALIREETRE - ERTERMALZANVTHENTLEER, TAKOEKREA
®IZIE, MRAEDRVELEDVOERRERMALN LR T L EAER SN, HED
EROMREEYAANERRICKELGZEZEA TS ENTRINT,

i) #MAKRRICHEITIHEEFEOEESMEDZ AT

#MAKREICESHGAEIHY, ThOoZMET 22HICF, SAMLET TOo—FH
RKODond, CNFETH, B ERGEDBLNT s —ILFZEXFRELT, KEKIR
HMBZEDEHYERE ELEVCLBETRICLI4ARESYE AL ELTYREIZER
LImNERRGEICEAT AMRICRYBATE -,

WADEHMARMEEIE, OMEFEYMEOEERUEESHTM, Q&BHANILEERD
FfETHD. DISDOWTIE, KEBIZCETE2ESROMEST (RRVIT—23V) 12&3
EEREOEYMFIAMY (bioavailability) IZEET AEAE®, hA S DVaZAVENIF TV
A& BEEFLIMOVTHEL TS, £z, HEVECEERZOMEL AAH
EMEDERESTHZ LC/MS L EFRAWLTIT o1z, @IZTDWVTIE, HHANIZE TS5 LA
ELEDEEY, HEIVETKLEBKORALZEIZKY, AIKDOHRAKE YOS
BENEDLESLBEEEZT, ThoZ2EETIEABUHEICEDESIBEENLARNS
Db, EWSTAIERERDFHEICBE T 2R E il EME L f=.

iy #HAICHITHSRWREFARL & KFEROFHHE

MR EEREASISECTMEL LTIE, ERXEFICHET D/ ViRkM v MNEAR
fir, ARMATKEDRREBIRK (CSO) , MRE (Z77—XAMI75vPa) GEMNE
Fond, ChoDEBOMEL )RV EEENICFHMT S LICKY, FHRREDOHEIE
EEZHY, MAKREDOREICLLIBLLKBEROBEZBELTVS, E€E - 2RF
BFERIEKEFE (PAH) L EOBEEMEFEYEL, EBRXBEZIROE L-ETESICH
kT HEEMETHY, TOERE - RELGEOHEICEFRHALEANSZ L, BE, hidd
FAMBEEAREKEHMTINEESELIRMELTIE, 2EH, EEMLOFLEEN
HEN, HRE InoDBRBEREDEIT LHEEAMERIRKEECEBL, BEKDYRY
BRESDRZ®RIFILTETLS, —A, CSO TIHFEEMEMETELYRIVRFELTEE
LEFREESHED, CO5E, REBEVMAEDL S BRFICHELTLLION, BX
BICBETA2TKERNTORBEMENDOERY, GEICHTIMREELLETHD, Al
ERICERXTRKEABBZ I TOAHIBICENT, ATHICKEEEITTAL, EHEE
BEAEEICK > TREMEMOBIRED M 1T o 1=,

iv) #TH - RERX 7 —IILTORKREETILEFTEKBRIAR DA

MATANCRREERRE LEEFAMEOTFMELITLT, 2HRETILLLEICLSR
HEEAT - SBEBRT - RKBINLED, B2KBHRE CSORELRBICERT HATKELRT
LDERLEE Lz, EEORBTIE, RECEFHEATEOEILEFAL, BULGEA =
DU TRKHKRRY TOBELRLEDREZHIETHENROLNTLDS, HLlE, %
DE=HDYTIVEA LY FA—)LOEBEETIILT Y XLICET M EEFTo=, £, £
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TILOFERLICEAYT 58A4E LT AIBZERZAVHMRREOHTE (BLEHE, T

=EE) HIToTWS,

RFELEDKER., KIAZEET L6, MHABKNRIZETILOEELHRAKIAY
AT LDBARBEHOREN . HEEEIEDKRE~ADA /Y FF8 | REKRZET
LWERAWERBEBREROTHE SHEFEDHTVS, EUbt, BEMNICREARZETS
H5AKICODLWTHRETL TS,

4-2. AR ERE

BEA—IBTAMREEEL T, L2 —HEHE 2 ZOEHREHE. LUtV
fA—K T IZERLHE) . FELER1 B0V —HEREFOXREDNS b5 —DF

BEALBEDIDER LIz, REICFEERIEFERROY. R ITEE -

it AR

FZTRY, CNoDXE-EDFMZ, Wik 3 [CFELHTTY. 4H. FEEREZHD
HEIZEY D, T, EV A —BERENRTLREEZR10I1CFEH D,

K8 REMXH. BLUERERY

[RE X FRER

F X i1BS & EfFz ERFR &
2000 15 5 20 9 45 54
2001 23 2 25 6 32 38
2002 13 3 16 4 24 28
2003 4 1 5 8 30 38
2004 14 7 21 11 25 36
2005 10 2 12 31 37 68
2006 22 12 34 19 33 52
2007 19 28 15 35 50
2008 15 8 23 14 9 23
2009 9 7 16 9 16 25

B 144 56 200 126 286 412

x9 EE - M- BHRE (DyaREEXTREY)

F HE EE-HwE HE-SERSE K- #E5R
2000 0 1 2 6
2001 0 0 3 5
2002 0 1 1 4
2003 0 1 2 1
2004 1 0 1 0
2005 0 0 6 5
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2006 0 1(1) 4 1
2007 0 3(1) 0 2
2008 0 1 2(2) 1
2009 0 1(1) 1(1) 4
&t 1 9(3) 22(3) 29

£10 2EZ%

% HF ZEE ZHE
TRERHXEME FW X 2001
KEAMREMERFTHRE EKRES., BHE KX 2002
AARMEMEEERHE EREH 2005
ARKREFZERHXE e 2007
TKRKEBRFEFTHXEDE @, ELIER. SK5ABRIEA, 2000
KERBEZELEREBHFRE EEESR. TK5hA 2009

4-3. HMNERER

RENLEDENDZE LI —DEEEE, Y URTDLOHRMDFETICMA, SEh
KERBEDERIZHLALWLATE Y., BIRBEELTHATELIHAIRoNA TS, -
TEVE—IZB T HHRFHIE, Mk 4 CTRISDNBEEZERFTIHALTHRED
KB EZHERLTVD. DI GEFIZEITHANMBEZICEILIMREDEEZR 11I12R7,
FrEVE—HEIRARRREBEL LTEGLEXEFREICONT, UTICHAT S,

x®11 BE4IFHONBESESKE (BA: FA)

FE HEMREHANSE SR - HAHE” e MEAEYRE
2006 6,600 22,465* 850 1,950
2007 10,080 4,290* 700 1,000
2008 23,080 1,150 425 1,000
2009 24,610 4,500 - -

*REERTRESEERNR SRR LS ERZ ST

1) BEEMMRESEE BBAOERME MMEMEERT IFRIEBEOREBERR.
MRAKRE : RAES., HRHM - TR 8-13 F, HHREKEE : 529,000 FH

HRLMMTr) 00T FLY (TCE), T3> 0BITFLY (PCE). Ry OB
2> (TCA) 8&UPCB FNEHIERIELEYMOKIE. 6T/ ALEDELREICKHLTIE -
HMTFAKEENBEEL LXKELBEL LTS, CAH6DFLEDEIEIC, KYRBETHD
EELNERM CTHLIMENZERL TEREBEIHINAFLAT+ I—2 3 UEIMD
RELSEFIN TS,
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AMETIE., ARIERELEYPOCESROTTHICHELL>-TWA M) DOIF LU,
ThS00IFLY, PCB RUKIBEXRRIZ, ChoDYWETHERINT-LIE - #HhTK
DEEET—AREITAELTRY LT, NMALATAI—2a U HEHBOEREIZERL
TL—YAN—FRERETHIFENREREMOMIZER L THEEZETLZ, C
DI=HLITD 5 FE.(1) DEEREMEMORFE.(2) LERICHITHMEMDEEIREHT.
Q) MEME Y —HEEEZTFRAITIAETMEE -2 VI FEORKE. 4) D FEEFMF
EERAVDEREETM R TLOREE, 6) KELE-thTAIIaL—RIZ&EN\M1F
LATAI—2 3 VEMOBRHEOFHE, ZHEL. CnolCEAT I EBMREZERL -,

2) BRIBEEHKIRENEHESE B FHERZEYVORRRFRBIZE 3 EGFBITEEY
ZHMADEE(IZETIME]. FERRE . RAEES. R : F/K 1517 E£E. BFE
B{4%8 - 196,150 FH

SH. B¥. BR. I1%. BEMFICHSLT, BA0HA I EMMNBIESh, EAIC
HINTLS, BDAETI., HBRZEYORKRFIAD) RV FEMICBEL TIE. ARICHE
THELEDONFLNTH 112, EMZHRMEAOZEFMICETIMNRIEEFLEALELGL &
MEFREANDEETMFENEILL TULAL, AR TIE, BRI EYVORKRFAICE
LTEHMEEB E LTEESATLAS, B, BEAEGT. HRZAAKOE F~ADEM. BF
DEEM., HELCFOEBLUSMNZ, EMSHRE~OEZEFTMER &L LT, EGFDIEREN
)RV GELVICHIBHEEYMERBENDEES L UVRELGAEYMEERAOEZEZIION
TOFE-GFMAEDRAKEEIT o=, HIC. MEMEEMITEB L, MEMICEL TIE.
HBAMEYMORETTOEHZHLNIIT IV —HT—ERFORRELITVENZ KN
~NDEBEFFTE LIz, EYICEALTIE, BB TI5ERFRITOEELZTDET IV,
BABGTFOEBHEBANORAMILEE EEHEZFICODVWTOREETH ST,

BERFHEBAMEDOSHEENOEZETEFEZOBRICETIMELLTIE. DY—h
—BEEFEEALCEBRIAMEMEREZOMRE. QBEGFRIRICEDHENIC K HAELTHY
EMEREOZETMF EORKE. OQEAECFOEIMEHELMEMBSHREIZRITTEE
[CEAT MR, OMENZHREICREITHBRZADOFZEICET HIHE. O ITT—TEE
LT, £, BEFHRBZBEYMOEANECFDIREILE XU LEMSHRMEEZEFTEIIC
B dHRL LTIE. OBEEARNS S UVEHRBICHE T2 EEFHITOFTMEDRFK 1.
HEEEDIZONT., QBAEEFAS L UVEHMBICHE T 5 ETFRITOFMEDER —2.
BHEEEDICONT, QBAEGFDEBRHEBADOBITHEICET IME. DECFHE
TICRIFTRERFOEEICET H2ME. ©@F A XEVILTADHERROBEGEICET
K. EEMELT,

3) MERMIRELE BRNEEARHEESECREST): ) R EHBMHKBIRRD
BiE RN EEL], MRIBLE - GKAH (KKR) EH. BIERHARE - TR 1419 FE.
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Current Status and Future of Membrane Process in Korea
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<Prof Chongrak>

Being affiliated of the University of Tokyo, Japan, RECWET has been very active in
promoting awareness of the importance of the water resources in both Japan and
internationally, especially among Southeast Asian countries. The activities are mainly in
the format of symposia and international conferences with participation of water
environment professionals coming from the academic, public and private sectors.
These activities have been effective in communicating emerging water issues to large
number of people and creating multiplying effects through increased participation of the
researchers who provide better understanding and new knowledge/technology to
combat water pollution problems.

Although the above activities are commendable and should continue in to the next
decade, if possible, | would suggest that RECWET involve students at the primary and
secondary school levels in their extra-curricula activities which involve water
conservation, water pollution control, waste minimization and climate change mitigation.
Since RECWET has been able to achieve significant research outputs, especially in the
control of toxic compound, endocrine disrupting chemicals and ground water
remediation, the public should benefit from this significant knowledge through news
media and other public relation campaigns.

<Prof. Shin>

| was very impressed with the domestic and international symposiums 2-3 times
every year held by this center. The program contents contain excellent and current
issue especially in which most Asian countries are interested.

However, as good presentation is important for the reputation of the center, the
consistent invitation of researchers from different institutes and from foreign countries
should be maintained. That also facilitates students as well as staffs to contact more
with experts as well as current issues.

<Prof Visvanathan>

According to my view the social contribution by the “RECWET” is very impressive.
The major social contribution is in the form of creating environmental awareness at
mid-level experts in the region. This activity was carried out in two major formats,
namely:
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3. SACWET - regional conference and research activities, which has created an
excellent net work of young and dynamic research partners in the South East and
South Asia, with the RECWET team. This network helped the regional partners
to enhance or mobilize their research capacity with the assistance from RECWET.
On the other hand, it assisted the UT researchers to have easy access to
information and link to national environmental policy makers.

4. The regular annual, Japanese seminars and meetings, allowed the local
audience to know about the RECWET'’s research activities. It is an excellent
means to disseminate the high quality research conducted by the RECWET team to
the local stakeholders.
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<Prof Chongrak>

The research areas conducted by RECWET are in the cutting-edge fields such as
bioremediation of contaminated ground water and biodegradation of highly toxic
compounds such as dioxin and furan. These two toxic compounds are considered as
persistent organic pollutants (POPs) which, according to the Stockholm Convention,
need to be eliminated as soon as possible. At present, several countries in Asia still
have stock piles of POPs including POPs-contaminated soils and water. Therefore the
finding of RECWET research that Janibacter sp. could biodegrade dioxin and furan is
an important break-through that could lead to better management strategies to deal
with the POPs problems. Other research worth mentioning is the study on non-point
contamination from road traffic and combined sewer over-flows which results in
pollution of several surface water bodies such as streams, lakes and rivers. In general,
non-point-source contamination could contain volatile organic compounds, heavy
metals and particulate matters which will have negative impacts on the water
environment, ecological food chain and eventually human bodies. Therefore the study
of RECWET which highlighted the relationship between non-point source pollution and
toxic compounds and survival of pathogenic micro organisms provided better
understanding of the health risks and enabled concerned authorities to properly
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manage the non-point source pollution.

<Prof. Shin>

Interdisciplinary research might be appropriate for sustainability. It was impressive
to get the long and short term projects from government and industries. It is natural that
the topics are varied depending upon the staffs, but more effort should be focused on
specific themes appropriate to the Center. In terms of publication, one measure that is
becoming recently more popular is the number of citations which would be better
included in the report. However, in the future more selectivity regarding the high impact
journals may be needed.

<Prof. Visvanathan>

In general, the quality of research conducted by the RECWET can be ranked as
one of the top qualities in the region. It is very impressive to know that they were able to
maintain an average of 20 peer reviewed journal articles per year plus 40 international
conference papers, with a very modest (below average) number of research staff.
Most of the research work deals around the fundamental microbiology / water
environmental related work. The research output clearly demonstrates that the UT is
the regional leader in the selected 3 research themes. It is also good to observe that
the research conduction path has assisted to mobilize research capacity in many of the
national partner institutions in different countries in the regions. (Joint publications and
research reports)

It is impressive also to note that the spin-off or additional funds RECWET was able
to generate during the past 4 years. This clearly demonstrates the trust on the quality
of the work of this research team by the other potential donors.
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<Prof. Chongrak>

Besides the research activities, during the past 10 years, RECWET has produced
21 Bachelors, 23 Masters and 12 Doctoral graduates coming from Japan and other
Asian countries. These graduates were given basic and advance knowledge in water
environment through classroom teaching, seminars and research experiments. From
my knowledge, most of these graduates have found good employment in universities,
public and private sectors. They have benefited from the education received from
RECWET and the University of Tokyo as is evidenced from their progresses in research
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outputs and satisfactory career development.

<Prof Shin>

It might be better to increase the relations and co-operation with industries. The
problem or topics from the industry could be used as topics of student dissertation on all
levels on MS, and at the PhD level. Having guest lecturers or offering adjunct position to
highly qualified individual from industry could enhance the relationship.

Develop communication and leadership skills. Produce personable, professional
and ethical members of a broader world community. Occasionally, many technical
gurus fail due to their lack of personality, communication skills, and/or leadership skills

The Center needs to develop a closer tie with its alumni for to provide the
involvement | the Center’s activities as well as providing for the fund for any purposes.

<Prof. Visvanathan>

RECWET has contributed significantly to the Undergraduate and Postgraduate
programs at UT, mainly in terms of teaching and research supervision. However, it
would have been better,, if they clearly indicated in the final report as to how the
research results are incorporated in the educational curriculum (either at teaching or
experimental work), thus, the students will be able to link the research to class room
education.
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<Prof. Chongrak>

| agree with RECWET’s plan to expand its scope to involve both India and China
which have large population, use large quantity of water for domestic, industrial and
agricultural purposes and contributing to water pollution problems. As the world
population is expected to continue to increase in the next two decades, the issues of
water scarcity and competition for water utilization among the various sectors or among
countries would exacerbate. RECWET could consider to emphasize its research in the
areas of water reuse, waste minimization and climate change mitigation. Since Asia still
has a large percentage of people living in poverty, the issues of social equality, gender
and economic conditions should be included in the research and RECWET’s missions.

<Prof. Shin>

The future plan is well oriented on collaboration with other countries including India
and China. This international activity is a very timely and important choice for the Center.
However, the Center should make strategic alliance with top international schools in
Asian region working in cognate themes. To work with other centers is also well planned.
However, it is also recommended to focus on cooperation with other fields such as IT
and CT for synergistically effective study. For example, IT and Environment could
integrate the knowledge of building performance criteria in the web-based model for
appropriate environmental technologies.

<Prof Visvanathan>

The future plan of RECWET to a large extend revolves around Korea, Singapore
and Taiwan which are considered as the priority countries for research partners.
While, RECWET plans to work with the country partners on the cutting edge
environment research, they should not over look the “real environmental” issue of the
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next decade which will be around “India, China, and Indo-China regions”. | am of the
view that the social and scientific contribution by RECWET to these regions were
very significant. So, its better not to neglect the momentum you have build in the current
phase of RECWET.

Next, while planning for cutting—edge environmental research a small segment of
research funds should be allocated for adoptive research at the partner national
universities.

In terms of research themes, focus a bit more on Wastewater Reuse related
activities, decentralized water supply and sanitation, especially in the rapidly growing
Asian urban settings. | am able to predict that during the next decade in Asia, we will
forced to stop building mega water and sewerage projects, and the focus will be more
on decentralized systems, where water, energy and nutrient management will be the
main focus.
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<Prof. Chongrak>

Water pollution and climate change will continue to become problems threatening
the livelihood of the Asian people and their sustainable development. There is a strong
need for a well-established water environment center that could offer education,
conduct research and provide training to those people who will involve or have
responsibilities to manage the above problems. Due to the success of RECWET and its
potentials to continue the necessary functions in the water environment areas, |
strongly support the activities of RECWET and have full confident that it will be able
fulfill the planed objectives in the year to come.

<Prof. Shin>

| found the Center intellectually in a healthy position. In general, there appears to
be a great deal of collegiality and substantial dedication to the center on the part of all
the staff. In my view, the Center has initiated and is carrying out some interesting and
exciting activities. As the center title is ‘Water Environment Technology’ that looks so
broad in scope, it might be better to set up a long-term plan of this Center, if possible.

Also, the future plan items are needed to have clear timeline. Overall, the Center
with lots of potential contributed a lot to this region and water environment technology. |
really hope all the success of this Center.
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APPENDIX 2: RECWET steering committee members
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Mk 6 (XX 4-2H}) HE7OT7KREERERSVRIIL
APPENDIX 6: Reports on International Symposium on Souteast Asian Water
Environment

F1RRE7ZOT7KRED VRO L
A —DBENTOFHO—RELTE 1 BRE7 D7 KRERRES VRO L (First
international symposium on Southeast Asian water environment- biodiversity and water
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[CRELT-, SEDOSURDOLTIEEIC. 1) REAT7OTICETHKRERS, 2) #
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F12H6~8BIZAAMEIET7 7 IHKERICTRHELz. CDOEEX 2003,2004 F(ZX
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2RI LFB D Field Trip &, Pa Sak Jolasid Dam ® RE M {Thht-, 2 BEDFAIC
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regional sustainable development in southeast asia” & 8 L - EFFFEELN S Zhbhh,. 3B E
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THRE LT,
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RRADEBEZ2(Ho1z. EREFRREICLDIERLE IOV S LEERIZKDHEAT.
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