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A Special Coordination Funds for Promoting Science and Technology program, “International Environment
Leaders Training Program,” started accepting applications in January 2008, and preparation for the application
procedures began at TUAT as well as at other institutions. I was appointed to coordinate the preparation for applications
by Prof. Arima and Prof. Sasao, the then dean and then trustee, respectively, of TUAT. I had discussions with my peers
at the Graduate School of Agriculture, and brainstormed ideas for the concept of the program that we were going to
develop. We came up with various ideas and suggestions, including: “the first department in Japan focusing on a new
field of environmental study,” “international development of human-resource training,” “field-oriented studies,” and a
“sitting-in-a-circle project.” Finally, “field-oriented studies” was chosen and developed into the current program.

Where did the idea of “field-oriented studies” come from in first place? My research area is environmental
pollution. Specifically, I have been studying environmental pollution in Asia, (and thanks to the program, my research
interest is expanding to include Africa.) I often go on field trips to Asian countries as part of international surveys,
funded by Grant-in-Aid for Scientific Research, with students who assist with on-site sampling and sample preparation.
While the main role of the students is to assist research, after several field trips abroad I came to realize that
participating in surveys in areas where environmental pollution is serious has a significant educational effect on the
students themselves. To understand environmental issues, it is important for students to experience, firsthand,
conditions at actual sites that have environmental problems using their own five senses, such as by sampling mud from
aboard a rowboat in a sludge-filled canal; sampling leachate under the blazing sun at a landfill that is smelly and which
has burning garbage; and collecting road dust on a street full of honking vehicles while busily avoiding getting hit by
motorcycle taxis. One student during a job interview talked about an overseas field trip in which he had participated,
which led him to getting the job. Field experience in Asia and Africa give precious opportunities for human resource
training. However, this educational effect has not previously been mentioned because the main purpose of Grant-in-Aid
for Scientific Research is research. Therefore, we decided to incorporate the concept of “field-oriented studies” into
“the education program for leaders in environmental sectors.”

While it is clear that “field” is important, can anyone become a leader just by going into the field? In the first
place, what are the requirements for leaders? We discussed this in the brainstorming sessions before we filed the
application. One of the essential requirements for a leader is to have a broad viewpoint. So how can we connect the
“field” and “broader viewpoint,” which do not necessarily seem to be complementary? One answer to this question is a
“Post-Field Reporting Seminar.” In the application form, I wrote, “after taking part in international fieldwork, students
will participate in discussions at a Post-Field Reporting Seminar with other students who participated in fieldwork at
different sites, giving them the opportunity to compare data, samples, and other region-specific environmental problems
that they experienced through the fieldwork. By comparing diverse cases, issues that are common in Asia and Africa,

and problems that are unique to a specific region can be identified.” Understanding the topics of other fields of study in
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the context of a seminar and having discussions with students from other disciplines promotes the development of a
broader viewpoint through the understanding of the relationship between phenomena and places from different angles.
And this, at least on the application form, seemed to make sense.

However, it turned out that there was a great difference between writing and doing. In the discussion at the
Post-Field Reporting Seminar, students were on different wavelengths because of the differences in their specialized
areas. Exchanges among different fields are difficult, even for experienced researchers. We need to begin by
understanding the terminologies of other fields. We may have expected too much from fledgling researchers.
Furthermore, especially at the beginning, listening to unfamiliar topics in English itself is difficult enough for Japanese
students, let alone discussing issues. However, thanks to the hard work and advice of specially appointed professors,
discussions among students from different fields have been shaping up at each session. And while it is still far from
ideal; if we continue, we should be able to achieve the ideal. The TUAT’s Education Program for Field-Oriented
Leaders in Environmental Sectors in Asia and Africa has a number of different projects in addition to the post-field
reporting seminar, all of which have been developing in the process of operating the program. I will be happy if this
report proves helpful to you in understanding how each curriculum and project have developed during the process of
trial and error, and in what direction they are heading.

I would like to thank all the persons on- and off-campus for their assistance and hard work in undertaking the

program.

Hideshige Takada,
Director, FOLENS
March 2014
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“FOLENS,” or the Education Program for Field-Oriented Leaders in Environmental Sectors in Asia and Africa,
is a special program for postgraduate students at Tokyo University of Agriculture and Technology (TUAT). It offers a
curriculum that trains students to serve as leaders with “field-oriented” mind and skill sets to be able to identify
environmental issues and to propose effective measures for achieving sustainable development while working in

cooperation with local stakeholders in Asia and Africa.

The FOLENS curriculum consists of practical training through field study and/or internships as well as lectures
on environment-related natural and social science issues. Students from Japan and abroad, particularly Asia and Africa,
will come together to share various viewpoints and nurture an international perspective. All of the classes are conducted

in English.

The principal organization operating the FOLENS program is FOLENS Headquarters, established in TUAT in
June 2009. FOLENS Coordinator Offices and Education & Research Bases have been set up in Thailand, Malaysia,

Vietnam, and Ghana.

FOLENS has been supported by a Special Coordination Fund for Promoting Science and Technology from the
Ministry of Education, Culture, Sports, Science, and Technology, Japan. It will independently be operated by TUAT
after April 2014.

Field-oriented Mind and Skill Sets
through Practical Education

Training for Environmental Data Acquisition and

ASSE55IME

Multi-disciplinary Knowledge
nities and Skills as a basis fer understanding and
solving environmental problems in a field

ectures in the Sustainable Society and the

|

A Broad Perspective to Generalize across : :

Individual Events and to Understand a Whole Picture Lectures in the Environmental Sciences Category
| Ty e ”

Post-field Reporting Seminar and Case Study Warkshop

Fleld-Orlented Mind and Skill Sets : Appropriately Identify problems and needs In the field and propose

locally appropriate and feasible environmental measures
Broad Perspective : Propose comprehensive policies that are effective in multiple fields
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The FOLENS program offers a postgraduate curriculum specially designed to develop leaders able to identify
and solve environmental problems in Asia and Africa. It consists of practical training through field study and/or
internships as well as lectures on environment-related natural and social science issues.

FOLENS students are required to complete lectures and practical training within the FOLENS curriculum while
pursuing their degree. Some of the subjects/credits for the FOLENS program and a degree course may overlap.

All of the FOLENS classes are conducted in English. Students from Japan and abroad, particularly Asia and
Africa, form an active learning community to nurture field-oriented mind and skills and to share international

perspectives with each other.

FOLENS program offers two courses.

(1)Regular Course- * - Students enrolled in the Regular Course are required to complete at least 6 credits of lectures

and 2 credits of practical training under the FOLENS curriculum within the period of their degree course.

(2)Short Course-* - - Students enrolled in the Program are required to complete at least 4 credits of lectures and 1

credit of practical training under the FOLENS curriculum.

agencles, companies, NGOs, etc.
Experlencing practical
approaches to environmental
Issues

Natural and Social Science Lectures
Expert knowledge for addressing various
environmental problems

Capability to propose field-based policies L

from 2 regional perspactive W

" Case Study Workshaop
Comprehensive abilities to provide

Training for Environmental Dat ‘ solutions to problems

Acquisition and Assessment

Data acquisition and analysis skills

Owverseas Field Training
Green Technology Practice HIEld Sase et sk s
N Environmental rehabilitation and

conservationtechnologies/Environmentally-friendly
materials/Zero emissions

Subjective Exercise for International
Environmental and Agricultural Research

The technological and social planning expertise

far solving environmental problems in developing areas

Post-field Reporting Seminar
Sharing and simulating
experiences in different fields

Fieldwork in Rural Communities
Develop necessary attitudes and view
points for understanding people and
saciety

FOLENS Seminar
Inter-disciplinary learning opportunities
through field trips and workshops
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The FOLENS program has had its Education and Research Bases (E&R Bases) in Malaysia, Thailand,
Vietnam, and Ghana, and China. The E&R Bases have been operated with collaboration by partner
universities. Their two main functions have been to assist the implementation of Overseas Field Training and

Internship and to conduct routine environmental monitoring for the accumulation of field-based information.

China @ TUAT

. Thailand
Ghana ® @ Victnam

@ Malavsia

Networking facilitated through annual symposiums for organizers of E&R Bases
to exchange information and opinions on issues of the'environment in the regions and

the leaders development



A Review of Challenges to Develop Field-oriented Environmental Leaders : FOLENS Report 2009-2013
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UPM was established in 1971 as University Pertanian Malaysia (meaning Malaysia
Agricultural University) and is now known to be one of the distinguished universities
in the country. The FOLENS E&R Base in Malaysia has been set up in its Faculty of
Environmental Studies. Assoc. Prof. Mohamad Zakaria Pauzi, Coordinator of Center
of Excellence for Environmental Forensics, leads the collaboration as a main
organizer with assistance by Dr. Ahmad Zaharin Aris.

Site theme: Environmental (particularly, pollution) dynamics in the tropics

A4 »Ht—bF K%/ Thailand: Kasetsart University (KU)
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KU was founded in 1943 as part of the evolution of agricultural education in Thailand. It
is now one of the best multi-disciplinary universities in the country with the vision to
become “the world’s leading research university in agriculture, food, technology and
innovation”. The International Studies Center hosts the FOLENS E&R Base. Director of
the Center, Assoc. Prof. Poonpipope Kasemsap acts as the main organizer with support
by Vice President for Research of KU, Assoc. Prof. Samakkee Boonyawat. Dr. Tiwa
Pakoktom and Dr. Piyapong Tongdeenok also contribute to the E&R Base activities.

Site Theme: Land-use and environment in the tropics
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ANhF LB =K%/ Vietnam: Can Tho University (CTU)
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Founded in 1966, CTU is the premier university in the Mekong Delta, the largest
agricultural production area in Vietnam. Its main missions are training, conducting
scientific research, and transferring technology to serve the regional and national socio-
economic development. The E&R Base is set up in the College of the Environment and
Natural Resources and the main organizer is Assoc. Prof. Le Viet Dung, Vice Rector
for International Relations. Cooperating faculty includes Dr. Nguyen Van Be, Dr.
Nguyen Hieu Trung, Dr. Nguyen Huu Chiem, Dr. Nguyen Van Cong, Dr. Nguyen Dinh
Giang Nam, and Ms. Huynh Vuong Thu Minh.

E -h'l.hﬂ.hl.l-'-:l.“urn-

UL .| U Site theme: Environment of the Mekong Delta
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UG was established in 1948 as the University College of the Gold Coast, and following
the nation’s independence, it was constituted as the University of Ghana in 1961. It is
known as one of the most prestigious universities in Africa. The FOLENS E&R Base in
Ghana is hosted by the School of Agriculture, College of Agriculture and Consumer
Sciences. Assoc. Prof. John Ofosu-Anim, Vice-Dean of the School, manages the Base
as the main organizer, with assistance by Dr. Edward Benjamin Sabi.

Site theme: Soil and water conservation
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thE - hERERFEMAZRELET/ China: Chinese Research Academy of Environmental Sciences (CRAES)
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Site theme: Institutional design for soil contamination schemes Behavior of
contaminants in the soil and groundwater
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CRAES was established in 1978 as a national non-profit research institute for
environmental protection. In the environmental field, it plays a central role for
education and research in China. The department of soil pollution control hosts the
FOLENS E&R Base. Deputy General Manager Li Fasheng leads the collaborative
investigation as a main organaizer.

Site theme: Institutional design for soil contamination schemes Behavior of
contaminants in the soil and groundwater
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Asia and Africa are facing a myriad of environmental problems, such as water contamination, air pollution,
deforestation, soil degradation, and ecosystem disturbance. The FOLENS program offers a series of lectures in different
disciplines of the natural science, which will help students understand and respond to the said problems, and social
science, which will equip students for analyzing the socioeconomic aspects of environmental problems and proposing

effective environmental policies.

The Natural Science Lectures aim to train students comprehensively in both agricultural and engineering
domains. These lectures are categorized into two types. Lectures in the environmental sciences category focus on the
knowledge and skills needed for scientifically understanding environmental issues and managing the environment in a
sustainable manner. Lectures in the green technologies category address the systems and technologies to be used for the
restoration of degraded environments, prevention of environmental degradation, and promotion of environmentally

friendly industries.

Social Science Lectures offer lectures on sustainable society and environment. This series of sessions aims to
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provide a basis for formulating locally appropriate and effective measures and policies by shedding light on the status
and background of environmental problems in Asia and Africa as well as the history and challenges of international

cooperation in relation to such problems.

The FOLENS program offers opportunities for students to learn basic knowledge required for understanding local
situations and developing effective countermeasures (Natural Science Lectures), international cooperation and local
history and background (Social Science Lectures), as well as both of these perspectives and methods. Our students will
obtain a broad perspective as well as skill sets required for leaders capable of appropriately understanding actual

situations and designing effective environmental policies.

The following are the curriculum list of FOLENS, essays written by some faculty members who taught unique

lectures as part of the FOLENS curriculum, summarizing their lectures and the experiences.

(BW572%n ~Hirokazu Ozaki)
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FOLENS #2—"%/ Lectures in FOLENS

Sustainable Society & the Environment i fi7tt £ LR E

TIT - T 7YV AOREFBEOIVR L E R, ThITHT 5 ER
W DS L RREE B L, SMORIUCA] U ROBOR 2
RELEBTINEZED

Understanding background and current status of
environmental issues in Asia and Africa, the history
and challenges of international cooperation. Cultivate
abilities to propose policies a

TOT - TIUHRERERR (ERREEFERT)
Environment and Sustainable Society in Asia and Africa (Advanced Lecture
on International Environmental and Agricultural Science II )*

ERFRR 715

International Development and Cooperation

bubelb e

Rural Development Policy

RERERNHR
International Cooperation on Sustainable Agriculture

BREEXESKRRH
Business Creation and Management for Environmental

TLEUT—aviEs
Presentation Skill Training

HELER

Symbiotic Education

Environmental Sciences B fl %

Water Environment

KEER

IKIRFE
Aquatic Environmental Assessment

KFIRERES

Environmental Water Use & Conservation

KBRS RBIEFRRESR)

Pollution Chemistry in Tropical Marine Environment

HERIR IR 3R
Global Environment

Soil Environment

WEIRER S GRIBCPERER 1)

Geosphere Environmental Science

EMERRERAAZ

Utilization of Sustainable Biological Resources

_ TIREER TERERLSFHR
ﬁfﬁﬁﬁ?ﬁ%{%%ﬂ?:{&%ﬁ Advanced Soil and Water Conservation
T AMEEBMEES RIEBERES

Environmental Rehabilitation and Conservation

Learn the knowledge BERBASHR EEENPERRRD) "
and skills to Atmosphere and Forest Environment Micoro Climate Monitoring
understand K& - BHEE R B E
environmental

Regional Environmental Conservation Planning

issues scientifically
to preserve the
sustainable

environment Bio-Environment

REEMR

Mol R A M A AR T

Regional Sustainable Bio-Production Science

Ecosystem Ecology

AEREEZ(REEYFHIFESRD
Ecosystem Management

Information system

LEGES

ERRIERPRR

Advanced Ecological Informatics

RERERE BERBEIZFRIESR 1)
Precision Agro-conservation

HMEARILE: ZTORZELEER
Global Atmospheric Chemistry: Its Science and

Special Lecture %333

TLErT—aviEE
Presentation Skill Training (International Research

RERPRRESR
Special Lecture on Environmental Sciences

Green Technologies ¥'J—>749/00—

SUELEREDOBELSBIEFiE, ERCLIRRERED
ERIZEY HE M OHEEFE S

Lear the remediation and precvention technique
from degraded environment, systems and
technologies to reduce the environmental impact
of industry

i - A F TR LR IR —TERRI)*

Catalytic and Fine Particle Processing Engineering
(Advanced Chemical Energy Engineering I )*

KABKMEBTZ(RBIEPRTARFRI)*

Water/Wastewater Engineering (Advanced Chemical
Environmental Engineering I ) *

JI—UTo /00— (MEE M ARERIEE -

Advanced Green Technology (Special Lecture on Analysis Science

T*
B EERERE (VAT LAMER T REERFRERN)*

Technical English (Advanced Systems Chemical Engineering IV)*

TLEvT—aviEE

Presentation Skill Training

JU—2To /00— HRlIEE

Special Lecture on Green Technologies
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Subject (Department): Symbiotic Education (Department of Studies in Sustainable and Symbiotic Society)
Shinichi Furihata (Graduate School of Agriculture)

Lecture/Training Course Description:
The primary goal of this course was to provide students with basic knowledge of “education for a sustainable
society.” The second goal was to present the possibilities and current issues in “educational practices for a sustainable

society.” These goals were formulated for students to understand the theory and status of education for a sustainable
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society according to the social scientific method. Subsequently, students could then describe the associated problems
and the means to address them in a convincing manner and in their own words. Following the orientation on the first
day, Lectures 2 to 4 were designed to ensure that both I, as instructor, and my students have a common understanding of

99

the concept of education by reviewing key words, such as “what is education,” “public and private education,” “Article

>

26 of the Japanese Constitution,” “history of public education,” and “education for sustainable development.” We
discussed the educational practices for a sustainable society using specific cases. For instance, in Lecture 5, we explored
how environmental education researchers performed their work in the disaster-stricken areas after the Great East Japan
Earthquake, and in Lecture 6, we focused on how North American environmental education researchers approached and
dealt with disasters. In Lecture 7, we had a discussion on education for a sustainable society based on the sustainability
education report published by the International Union for Conservation of Nature and Natural Resources. In Lecture 8
and later, six students presented their specific research topics, which they were pursuing in their respective master’s

program. These presentations were followed by discussions on how the educational practices for a sustainable society

can be viewed from the perspective of the research topics presented.

Outcomes, problems, and thoughts related to the course as a result of it being offered under the FOLENS
program:

This academic year marks the third time for the course to be offered at the university, which coincides with my
fourth year as instructor at the Faculty of Agriculture of The Graduate School of Agriculture. The most significant
difference from the previous two times was the use of English as the standard language in this recently concluded
course. Another difference was the accommodation of an international student from another field of study in the course.
Although using English as the standard language was initially met with apprehension, its use is considered to have been
a precious experience for the students, particularly during the presentation of their specific research topics in Lecture 8
and later, given that only a few MS courses are taught in English. In addition, participation by the international student
from the Department of International Environmental and Agricultural Science also contributed to interdisciplinary
communication in the course.

One of the issues that need to be improved is that the course was structured in such a way that classes up to
Lecture 7 were primarily lectures based on a one-way communication method from the instructor to the students. More
consideration should have been given on encouraging students to participate in the class proactively. In terms of the
contents of the course, off-campus activities could have been incorporated, such as field trips and workshops. For the
next academic year, keeping the above points in mind, I would like to improve the course further so as to help students

from Japan and Asian countries enhance their learning on environmental education in Japan.

HEURE (BIRAER) @ K gokQETE (SHIEFEER)
THEE (TFHN)

BBEBELIEFONE
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Subject (Department): Water/Wastewater engineering (Department of applied chemistry)
Akihiko Terada (Graduate School of Engineering)

Lecture/Training Course Description:
Twenty first century is called the century of water. We are now in the era when urbanization is getting intensified.
Reportedly, the trend will render 70% of world population inhabiting in urbanized areas in 2050. We have been using

freshwater, accounting to only 3% of water in this planet, and developed sophisticated urban infrastructures. However,
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considering such rapid urbanization, wastewater centralized from urban areas is required to be treated in an appropriate
and cost-effective manner with more attention. Given the context, multidisciplinary approach towards improvement of
wastewater treatment systems is highly desirable.

This course has aimed at explaining such background to focus on significance of water/wastewater treatment,
extracting the relevant challenges and introducing technologies for removal of wastewater constituents and water
reclamation. In this course, one of the central part, i.e. unit operation of a wastewater treatment technology, was
explained. Especially, biological treatment is one of the most fragile process against external factors in a
water/wastewater treatment system; hence, introduction of core parts of biological treatment —biokinetics and modeling
— were intensively taught in my lecture. It was indeed big burden for students to get familiar with technical terms of the
relevant topics in English, to develop a mechanistic model and simulate it to predict wastewater treatment performance.
On the other hand, students found it interesting to understand knowledge on biological wastewater treatment via my
lectures and computer exercise and highly evaluated the trial.

Getting back to the issue on a unit operation for water/wastewater treatment, it is not feasible to complete
contaminant removal from water/wastewater in a single unit operation. Indeed, it is necessary to line up several unit
operations based on physical, chemical and biological manners for water/wastewater removal. More importantly,
individually assigning the best unit operations into a removal train may not necessarily be the best system for
water/wastewater treatment. We need to incorporate multiple information, e.g. local legislation of treated water standard,
external factors such as storm water, required cost, surrounding areas/circumstances of a water/wastewater treatment
plant (WWTP), into the design. This point is essential for development of a WWTP, which is the main message I kept
on conveying to students. This means that each case should have completely different optimal design and condition of a
WWTP. That is why multidisciplinary approach, deeply rooted with the concept of FOLENS program, is genuinely
important in terms of water/wastewater engineering. This includes not only technical knowledge on water/wastewater
treatment technology but also holistic skills, for instance, to discuss the design of WWTPs with stakeholders (incl. local
people). I would appreciate it if students could find this really important.

In addition to these trials in this course, we visited a water reclamation center (Kitatama-Ichigo, Fuchu, Tokyo)
at the end of the whole schedule. I would like to acknowledge the staffs for their giving us the opportunities. Students
were able to see colors of wastewaters and conditions of sludge, to hear sounds of apparatuses, and even to smell water
and sludge. This opportunity allowed us to compensate missing parts of my lectures and to learn how a WWTP is
designed, operated and maintained.

One challenge in future is to set up time when students can freely discuss legislation of discharged water
standards in their own countries and a typical process train in a WWTP. Finally, I hope this course could continuously
provide a place for integrated study where students learn technical issues of water/wastewater engineering, experience a
real field, i.e. WWTP and discuss topics on water/wastewater. I believe the continuity of not only mine but also other
courses inherits an essence of the FOLES program where we are able to educate students to become field-oriented

leaders in Asia and Africa.
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6-2. IRIZETAIEEM@ZRE / Training for Environmental Data Acquisition and Assessment
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Training for Environmental Data Acquisition and Assessment deals with field sampling as well as survey and
laboratory analysis methods for samples gathered from field surveys. Specifically, in collaboration with FM Fuchu
(university farm), we collect soil samples at the farm for elementary analysis and then conduct surveys at Tama River to
monitor the water quality (ions, antibiotics, and E. coli) of urban rivers affected by sewage treatment. Further, we aim to
determine the significances of these indicators in environmental science and their interrelationships within the
frameworks of environmental problems. This training provides basic knowledge on laboratory procedures as well as

data handling and analysis.

FOLENS welcomes students from diverse academic backgrounds. Therefore, we have set, as a pillar of our
Domestic Training, the relearning of basics believed to be common to all fields. This approach is attributed to the
tendency of students to have limited understanding of basic matters, based from my experience. This training also
serves as an opportunity for students to broaden their perspectives by pointing out unexpected interrelationships among
different disciplines. Further, under the FOLENS program, students find it easier to ask questions that may be difficult
to ask in their own laboratories because they learn with peers from many different disciplines. Meanwhile, as students
with no analytical background may lack sufficient knowledge in analytical chemistry, such as the creation and
application of calibration curves, we make sure that our students obtain a firm understanding of the basics of

environmental analysis and their applications.

(BI572%n / Hirokazu Ozaki)
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SR IEEHT K D IS8T/ Elemental analysis by atomic absorption spectrophotometer
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6-3. JV—>F% /0 —2E%/Green Technology Practice
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The Green Technology Practice, which was part of the domestic training in 2010, focused on environmental
management, safety management, and quality control from the perspective of learning the practical cutting-edge
technologies in Japan. The specific activities of the training included visiting the Shibuya Waste Treatment Plant,
learning the simplified measurement method, attending the lecture for safety measures, studying environmental reports

as a measure of environmental management, and learning quality control for sampling and analysis.

In 2011, the subject of the training was biofuel. The students conducted research and made presentations on the
current status of biofuels in various places, as well as experiments on biodiesel fuel production from waste oil and the
cost evaluation of the biodiesel fuel production systems in the Kanto region. They also visited Otaki-machi, Isumi-gun
in Chiba Prefecture to observe their initiatives in producing and using biodiesel fuels. The FOLENS students
understood some aspects of biofuel, which has multiple facets in terms of environmental technology, as well as various

characteristics in terms of its production system.

In 2012 and 2013, the training placed an emphasis on three points:
1. An introduction to the current status of the waste management in Asia.
2. An observation trip to the landfill.

3. An investigation on the improvement of landfill through experiments.
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For the first two days of the training, the students attended lectures on the current status of waste management in
Japan and Thailand. The group then visited the Center for Environmental Science in Saitama and discussed landfill in
Asia with the researchers. Subsequently, they visited the Yorii Waste Final landfill in Saitama Prefecture and took
samples of the leachate and the soil, which is used to purify the leachate. Finally, for the last three days, the water
quality of the leachate was analyzed using samples taken and a test was conducted for the TOC removal in the leachate
to evaluate the soil for the Permeable Reactive Barrier, and the students had the opportunity to learn one of the

remediation technologies for the polluted landfill in Asia.

With the objective of becoming leaders in the environmental sector in the future, various questions were raised
and active discussions were led throughout the training among the people from the observation sites, the faculty

members and the students.

CKHfif—/ Kenichi YONEDA)

B F UL 5 e B #& AL 45 8% /The Yorii Final Landfill in

Saitama Prefecture

T332 XL B EKEA L ER/Soil evaluation test for

the pollutant removal in the leachate
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12 H7K O KE 53 HT/Analyzing the water quality of the
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6-4. BEFMEEHEEE Fieldwork in Rural Communities
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2012 R4S ¢ http://www.tuat.ac.jp/~folens/report/report24.html
2013 FFERAE 3 ¢ http://www.tuat.ac.jp/~folens/report/

‘Fieldwork in Rural Communities’ was created in 2012 as one of the domestic practical training courses of
FOLENS, with a special focus on “people and society.” The process to understand people and society is largely
different from the process used to sample and measure soil or water, or to experiment with certain engineering
technologies as conducted in other FOLENS training courses. As we recognize that it is impossible and even
presumptuous for us to attempt to “understand people and society” in a certain field on a three-day training, our goal is
for students to “learn from” people and society in the field, experience the difficulties and the importance of
understanding people and society, and acquire the appropriate attitudes and viewpoints necessary to understand them.

In 2012, we visited Minamata in Kumamoto Prefecture; in 2013, we visited Towa District, Nihonmatsu City in
Fukushima Prefecture. The following is a brief report of our fieldwork training at these sites. More detailed reports

including those by students can be downloaded from the following links.

Report — Fieldwork in Minamata 2012: https://www.tuat.ac.jp/~folens/report/report24 e.html
Report — Fieldwork in Towa 2013: http://www.tuat.ac.jp/~folens/report/

2012 FE—RFHESFAESETE in KK{E 2012 - Fieldwork in Minamata

WIFEEOFEME LT, KEEZFMSETWZE E Lo, KREIZ, BANRKRER Uik bR 72 A E RS
OHLE LT, FZORBRICH &3 Bx B DBIEIZEER R BREMT E LTabiET, fFk. 7
UT T 7V AHIROBREEY — X — L L UEET A L EHEET AT 0 ST AOFEIZE 5T, KEOHS
RANEDZ ) LIERBRN OGRS LIE, RERERZFOLET, I 61T, KRITIX THoTT) vH | Hlk
ENEFHITTDO AN B LR E B XIENTTODOER T RS ERERRH Y . T3 LW KRG D 5 DS HE
DIZORBHBHLTHLH Y £, REE T, KEOHDE AL ORBRIZFZOZ218 5, HieE) o7tk
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2% (IFAO—FHTTR) HKRL, ACHSEZHFET 572D ORBHREFITOT 5 L) HENRTE
ECEHRETERLLY &, 2EOFFIFE IR 3 AFOFHMIE T, KROZL OFF 2 2B HEEZ/R D
NG, BEORWIEFREZITVE Lz, FRHT, KEHTFOREE TE O EARGRRICITEE R BRE &

B bEILWITHEEZWEEE, 2Ra—T A X— M BoEZ T WEWe S ) = AR—=Y Bl E T
O/NET U FRITIIREZ DN VRHIEL 7 R A2 W2 EE L, 1ENChH, x4 ll&ER D
RERIZEE S BRhx ARV L E LT,

For our first year, we visited Minamata in Kumamoto Prefecture. It is known as a place that has experienced
one of the most severe pollution-related health problems in Japan but has also become one of the most advanced
sustainable cities in Japan because of its experience with pollution.

For our students, who aim to become future environmental leaders in various communities around the world, it
is enormously beneficial to learn from the experience of the people and society in Minamata. Moreover, people in
Minamata have “Jimotogaku,” a form of community participatory study, that they have developed as a process to regain
their prides and reconcile conflicts within their community.

Thus, this training for our students had multi-layered goals — to learn from Minamata’s history, to experience
“Jimotogaku” (though only in a small way), and to acquire the appropriate attitudes and viewpoints for understanding
people and society.  This intense course could only be realized thanks to Ms. Arisa Ori, who coordinated the overall
structure of the fieldwork; Mr. Tetsuro Yoshimoto, who taught us the essence of “Jimotogaku” with his both austerity

and humor; and many others in Minamata.

BERIES Introduction to Fieldwork in Minamata
HEE: 201247 A3 H (k) 16:30-18:00 (5 [R)
i - AR T RFPIFF X v X2 KR 22—A

N :
HARFEE OY R T D% - © 7 4 Em
- KR~ L

- R I 2 KRHCE
SRAEIEID T — TIRIE

Date: 3 July

Time: 16:30-18:00 (5th Period)

Place: Room 22-A, Main Building (Honkan 22-A), Fuchu Campus
Contents:

Lecture/video on background of Minamata Fieldwork

- Minamata Disease — History and background

- Minamata Jimotogaku or participatory community study - why and what?
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Division of students into groups for presentation on 18 July

WA F S Students Presentation
AR 2012427 H 18 H (/K) 13:00-14:30 (3 [R)
Bt RO LRI ¥ /82 2 54 N103
NE -
FHRIZLDHEE~T T « 77V AHIRORNTE & N xR T 52 DR
- HE-NTUIL
N
- TITH=AE
- UARFRZ
AN/
KA D2

Date: 18 July

Time: 13:00-14:30 (3rd Period)

Place: N103 (Multi-purpose Lecture Room), Building 2, Fuchu Campus
Contents:

Presentation by students

- Pollution and its impacts to people and society in Asia and Africa

Information on the Minamata field work

WK{REE Fieldwork in Minamata
HEF:20124E7 H24 B (k) ~26 H (K)
W7« AR« ARSI ARI AR
WA :

1 B H~KREFICONWTEHS - EEHH
2 A B ~Hige A iHE - HEARTIRKIC L 558
3 HB~HICFHHE S D 2220

BAED KR Z F5 - INC 75

Date: 24-26 July

Contents:

Day 1: Learning about Minamata Disease—visit to museums and local communities

Day 2: Training for participatory community study— “Jimoto-gaku” — by Mr. Tesuro Yshimoto

Day 3: Reflection on the participatory community study training/ Learning about present Minamata — Visit to

Chisso/INC
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KERFR7Ia—)LE#l (BMEIXEHE L E)IMinamata Fieldwork: Schedule
78248 (%) July 24 (Tuesday)

REH IHE) Activity AT Lecturer
Time
10:00 FEAZEHE L D KRA~BE) (NR) EATRK (TR v b
KEWHEA Y =T — a - WL Faiah U — 7 E58)
Meet at Kumamoto Airport Mr. Tetsuro Yoshimoto
Move to Minamata by Bus (President, Jimotogaku Network)

Lecture on Participatory Community Study (Jimotogaku) by Mr.

Yoshimoto

11:30 KA/ B (T2 A D)
Arrive in Minamata

Meet Ms. Ori, Coordinator
Lunch

12:20 DIRSEIES AN Carry the bags to Shorinji Dojo (Fieldwork Base

and Accommodation)
12:30 ISR R B L5 /NERT U ARG OK{R B IR
Minamata Disease Municipal Museum Ms. Arisa Ori (Minamata
Nature School)
13:30 KRB S NT B KR L2 INRT DB
Minamata Bay Water Amenity Seawall Ms. Arisa Ori

14:00 BUKGE S 58
Depart Water Amenity Seawall

14:15 KT o & —FA IS R ORI ¥
IR A DR & TR O HL Y A2 —AR )
Soshisha, The Supporting Center for Minamata Disease/ Mr. Kunio Endo
Overview of Minamata Disease Incidents and Citizens’ Actions (Soshisha- the Supporting

Center for Minamata

Disease)
16:15 FRREAE 8
Depart Shoshisha
16:30 SAEA - RARES A DISER ARTER (AIKEE - KR
Arrive in Modo District/ B EHERE D #)
Story by a Minamata Disease victim Mr. Takeshi Sugimoto

(Fisherman/Witness for
Minamata Disease

Municipal Museum)

18:30 JEIE % Depart Modo District
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18:50

D IRSFIEY A Arrive in Shorinji Dojo
Information: Accommodation

Prepare Dinner

19:30

A 4&  Dinner

20:00

KROBEDE LD « FAD A ¥ 2 — Vi - BEfmK - Moo
A

Reflection of the Day — Impressions of Minamata

Information: Schedule of Day2

(Jimotogaku Talk)

HATERK

Mr. Tetsuro Yoshimoto

22:00

A - 5% Shower/ Sleep

7H25H(K) July 25 (Wednesday)

- HTED T Y —F—fE
e F Y — & —
KEFPEIR CROJAE - KEETRE~ A A% —)
FEEFEZR (Pl TR « KERTBREE~ A 22 —)
BRI - i - R TR ORI o & — M)
YIRS OKERTT IR B BHE)
HUREFH - B ORER TR AET)
fEHER (BLREEEIR)
Lecture
Explanation of the process of Jimotogaku (Participatory Community
Study) — Arumono Sagashi (Looking for Things that a Community
Has)
Introduction of Local People and Study Leaders
Jimotogaku Leaders:
Mr. Hiroshi Amano (Organic tea producer/ Minamata
City environmental meister)
Mr. Katsuhiko Inoue (Bamboo craftsman/ Minamata
City environmental meister)
Mzr. Kunio Endo, Ms. Tomoko Mitsushima, and Mr.
Kinoshita (Soshisha — the Supporting Center for

Minamata Disease)

IRF [H] IGHE) Activity AT Lecturer
Time
7:00 LR « #8 + % 9 UGet up/ Breakfast/ Clean the room
8:30 BT AR LoV N EARYRLK
cHDLHLOELIZOWT iz, EDOX DT ) O0kER | /NBRT UK

Mr. Tetsuro Yoshimoto

Ms. Arisa Ori




A Review of Challenges to Develop Field-oriented Environmental Leaders : FOLENS Report 2009-2013

Mr. Akihiro Takeshita (Minamata Disease Municipal
Museum)

Ms. Shoko Ikezaki (Minamata Municipal Government)
Mr. Takashi Fukui (TUAT visiting professor)

9:00 HEZ LAZH TS ED AT b O E Y
HAKEE K - RERIYVak - IgHE LK
AT FRH B EG

Group Work — Interview to local people

Local Residents:

Ms. Rimiko Yoshinaga

Ms. Mitsuko Ooya

12:00 J&A Lunch

13:00 FRHIK DY« 25 R Te BVDNRORSE EATERE « U —&—

Make a Map — Propose Ideas Mr. Yoshimoto/ Local leaders
18:00 e EAEHRE

A EORE DN ERE DK VAP

Map Presentation Mr. Yoshimoto /Local people
20:00 A4 (MotoH % L BBQ) + Al

BBQ with Locals/ Shower

22:00 #5E Sleep

78268 (K) July 26 (Thursday)

B R 15 E) Activity FHAT Lecturer
Time
7:00 IR « B1& Get up/ Breakfast/ Clean the rooms
8:30 ROBEY~—HAHEAATESLZ L "onzZ e, BVl | HATKK
Lo TOMB LW L BOOMIERLAETE SfENTHRE | WNRT VYK
Reflection PR
Impressions/ realization of the Dayl & 2 — What I can do in my own local | Mr. Tetsuro Yoshimoto
community based on this experience Ms. Arisa Ori
Mr. Takashi Fukumoto
10:45 #EAF Closing Remarks HATTRRES
Mr. Yoshimoto
11:00 1B f1F Clean up the rooms NET VYK
7 SE R AR R~ i X 5 Ms. Arisa Ori

Presentation of Maps to Minamata Disease

Municipal Museum

12:00 s - BR (LA 2)
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Departure
Lunch/ Shopping

13:30 INC (AT > V) #RARtE fE# - A%
Visit JNC (Chisso)

15:30 1% Depart Minamata
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2013 EE—BHFHAERAESRE in 85 - B0 2012 - Fieldwork in Towa, Fukushima

2013 4EFE 1T, BRI AR HIFIHIX 255 L E Lz, 2 2IE, 2011 AFOE B FUE FC & 0 FidRET5 Y
DWEEZTIRNROL S, TNETOERMDERL Lo HIRS< 0V OfRERE b L2, IMNBOWIEE & b
L7 6, FEREMRIA & MR~ T, AR 2 BRR 2D 2 kT, EHICH-->TIE, 29
LIcBROH L oo TE T [ TOBRFME D I LSV Hiks) | HICHBEHE - FEREORBEE
BEACEREDOa—FT 4 32— & ZRAETHNIEZ N EE Lz, FAFEE L LT AEHEOICLDE
HIFR A & A 2 T E T ARG Y DARYE « KPR 2 R0, IR - (R B L B R F N b 72
O LI G HEZ AR, & O ICHH X o MFRHBREE . Mk ORFEIZ OV TEORE W, EE YA 20X F LT,
FEEW R, Hoo) — X —IZ L HBMEFAO%, 48FORFRE I TEMOAE 2 EE R S8 Tn
TElEERNS, ERLWYRZHA, FRRFELEOEETFTICOVWTHEHEAMM T ETWeZEE Lz, —H
HliX, RIFEOKRFEE T, SAFAI ALY THEEW20We THET) O THHb03R L] 26 LI,
BEREOFRFAAZAZEY (RHCHEICRE TV EE) 226, HURIZ (Hh2 b o) 2R L, a7tk
CRHHEZBE, Tho AL, BHXRA Y —ZELbE Lz, fERLERAZ—L ZThab Lt
FAENDLD THRE] X, 2L OO F 2 IZBIMN 2N KOS THREL, BV a A b 7 RA
ARZENWTZTZ ZENTEELRE, ZHHEIL, BIEEODBFLEVOTEN., WbdH V., 1ZFADD LOIEEL
BROKHEIZR ST LESTIN—T8, BHEEZRSTZREIA~ORK L, 1213720 FHATLER,
FADIZE S TIE, HMOF 2 OENE LRI, 2 L THURE LTODRB D LTI ONWT, R % i
CTHEL, Lo VB OIBRLRDELL,
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In 2013, we visited Towa District of Nihonmatsu City in Fukushima Prefecture. Towa is a rural community
that has been developing through its organic farming and networking; however, it has faced a serious challenge since
March 2011. The Fukushima Daiichi nuclear disaster that followed the Tohoku Great Earthquake discharged
radioactive substances, contaminating the surrounding region, including Towa.

The people in Towa have been struggling to ascertain the actual situation from the radiation pollution and to find
possible solutions to protect their agriculture and life. Because of its strong internal and external network capability,
Towa has attracted a number of supporters, including the TUAT research project teams. The Committee for Organic
Farming and Community Development in Towa (Yukinosato Towa Furusatozukuri Kyogikai) and its Executive
Director, Mr. Masatoshi Muto, who have coordinated such networking, hosted our visit and provided great assistance.
Throughout the three-day visit, with two preparatory study sessions, the students learned of the warmth and strength of

the people of Towa and their ability to take initiative and action within their own community.

mZEF75E3 Introduction to Fieldwork in Towa (Nihonmatsu, Fukushima)
HIEE: 201346 H 19 H 16 : 30—18 : 30
SET R N TR 21 5
P
AREFHOWE (Z/HY LSH)
S IR TR RAHX & 2 TR OB O 5 & T E TORR~HIREG G L REA~DE ORFY
Ny 77 —hrEF KT 7)
8 B R U B D D & Ty - FRIFER & T 4 — NV R U — 7 O 7 v — T A B E
Date: 19 June
Time: 16:30-18:30
Place: Room No. 21, Lecture Hall 1, Fuchu Campus
Contents:
16:30-16:40 Overview of this Course: Sachi Ninomiya-Lim
16:40-17:10 Background and Findings of TUAT Research Collaboration with Farmers in Towa — Radiation
Pollution and Its Impact on Agriculture: Sonoko Dorothea Bellingrath-Kimura
17:10-17:40 Questions & Answers
17:40-18:20 Workshop — What are the Issues?
18:20-18:30 Grouping for Pre-Study and Fieldwork

W 4263 Students Presentation

HIEFE : 2013 427 A 3 H 16:30-18:30

GipT « I & v X2 S EEZ HIE (N-103)

WA -
T N—THE R EITIEE O RO
T4 =N RU—2 - hoHboERLER (RITHE)
RO HERIEREE & Mtk DRt (L)
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W7 4 —/V RU—27 12T (/8 A5h)

Date: 3 July

Time: 5th Period (16:30-18:30)

Place: N-103 (Multi-purpose Room), 2N Building, Fuchu Campus (Contents:

Contents:

16:30-17:50 Group Presentation on the Issues of Fukushima Nuclear Power Plant Accident (Presentation for 10 min &

Q&A for 10 min x 4 groups)

17:50-18:05 Lecture: What is “Fieldwork™? (Oikawa)

18:05-18:20 Lecture: Geography and History of Towa (Yamada)

18:20-18:30 Information on the Towa Fieldwork on 13-15 July (Ninomiya-Lim)

BENGEERR AW H)EFE Fieldwork in Towa (Nihonmatsu, Fukushima)
HEFE : 201347 H 13 H~15H

A :

1 HH~H#i5 ) — & — & DA
2HE~IN—TTDT7 44—V RKU—T (HDHHLDOEINL)

3 HHE~3

RESVMRY

Date: 13-15 July

Contents:

Day 1: Talk by Local Leaders

Day 2: Fieldwork in Groups

Day 3: Presentation and Reflection

HHEF R a1—)LEE# Towa Fieldwork: Schedule
713 (1) July 13 (Saturday)

e Time | 758 Activity

7:00 Meet at the Main Gate of TUAT Fuchu Campus

7:20 Depart (Bus)
Orientation/ Self-introduction/ Lecture...

13:00 Arrive in Towa Roadside Station, Nihonmatsu City, Fukushima Pref. (;H DR .5~ < L & #Fn)
Lunch &B&

14:00 R4 Y 7 — 3  Orientation

14:00-14:10 EE 0Oi'S  Introduction

14:10-14:40 B - JRFEFH & FN~HURBETE YL - ¥ - HugdRE (R E A wHEDH
W55 3 L3 0 ks HHEHHE - FHHE) Talk by Mr. Masatoshi Muto,

Executive Director, Committee for Organic Farming and Community Development in
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Towa: Organic Agriculture and Radiation Pollution after Tohoku Earthquake and Nuclear
Disaster

14:40-15:10 #F U — & — D7k Talk by local young leaders

15:10-15:40 BEELE « B RACH . Q&A/ Discussion

16:00

Go to Farmer’s Guest House: work/ dinner/ sleep

TN—T T EIEHRE B~ EEF R - YR - EiR

7/14 (H) July 14 (Sunday)

P Time

TEE Activity

8:30

Group Work - Participatory Community Study “Find What They Have (Arumono Sagashi)”
- Walk around the community

- Interview people/ Take photos/ Record what you find

Farm Work
IN—TTLI THHHOEINL] (BERELZFLICESTHIEO THobo) (B %
PR LAY

AT HEEHE B AT - KE - WBF - XA

...Digital camera, Notebook, Pens/pencils, Water bottle, Hat, Towel

12:30

Lunch B « Shower > ¥ 7V —

14:00

Meet at Towa Roadside Station / Group work: Make maps/ posters
HORSLS LERRNCEG~ I N—T it~y v 7 & HRE) 1Bk

18:00

Party with Locals at Towa Roadside Station ZZiit%>  (GE DBR)

Students’ Presentation:

- Fieldwork Maps/Posters

- Life of rural communities in the international students’ home countries

FARRK T2 bDIN L~y 7« RAZ =& [FAENOGORE] | TRYPEREOREF DL
5LJ

20:30

Back to Farmer’s Guest House: Sleep  fift i~ 4% 2 52 Bufig ~

715 (A) July 15 (Monday)

WEfE] Time | THE) Activity

AM Farm work/ Shower

ARl BAEEFREN vy T —

12:00 Meet at Towa Roadside Station / Lunch

HEORSL LERFINCES~BA

13:00

Depart by bus/ Reflection {H¥, 50 72220

17:00

Arrive in TUAT Fuchu Campus i #1255
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T H&FIIE Post-visit Tasks. ..

Final Report: Reflective journal — What I learned, felt, and thought in this training and how it will
influence my future work L'k — ~ AdX1~2 4 TSP ZB U THEALZ L KU & - B2 L,
SRBIZEN LT &

e

il
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(ZEmY LS H - AR« KJIFHE

Sachi Ninomiya-Lim, Masaaki Yamada, Yosei Oikawa)
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6-5. #8572 4« —JL FZEE / Outline of Overseas Field Training

KT T T BB TFFEOANOEND b, FAEPNER R TERLRNVZR VT —BOENDL b |
RRDOEHLZH L TWET BN T ¢ —/v FEEITBMGRAE & £ OF RO EANEINET, AT,
W7 4 — IV REBE A 2=y TORGOERMT LFHHT DIEBONEN S NTINZEIR L £
0. A EDL LNMEST NN T —2AbH ) | TOEEFRRRISEZ LPT TEELL,

Mok 7 4 — v REERITIE, A LR HE DI EMT 2 D L. FOLENSFHTZE R E LT/ v
—7TCEBTHHLORH Y T RIHE DL L, HEIZBIT RO B E L TTTOILTEIERN LD H D
EERET, LMLINEFOLENSY 075 AL LTITH) 2 & T, MDEEHDONESLHAE L T 0 B %
%xt@#é“AﬁiuiT —J5. FOLENSTEEM O FEE L, A7 1 /5 LAY X 0 Gt 4

RET DM L, Fr, FBELTEE Lz, 20104 10Mn KT (MINEE TR, E&RN—
) ThHhH~V V=T 7 F7RFEBLOTEEER PR CTIT o 72 EEH L, ZIMABR D eholoZ b
HR LT, R Z2ENNER O RIRN - T=DTT 2, 2011FED T —FKHE | 202FEDN N F L%
L, ERRN—ATH L H —FKRFELLON v F—KRELE OAFRBEEZREIZ ) BH LT, a7 L7258

REMBEICSMERE 420G Anb 7 Ve —F L, RERNCREZBRET 2BV E L, 61T,
201357~8HICH A « Y — M REBLIOFT VAT U RFLEFEELTZEE TR, XA ~ORFALEGTeH
AMFAEICINZ, ~ L= T 7RI RFENPLOSMEEBLE L, 29 LIRBRIT, ENTAE, B7PEED
(CHETTEENC 7 X L7 ) | BRERDOF ¥ U T ANZBHEA~EBRL TV D 2 L3N TT,

Mok 7 ¢ —v REBKR THROBRIEIL, BWNIA 2 —r vy TORIBEEAFRT, 2ENDOWE (FRGEIC
X5 NEARR) EEREE ATV, SRFEA OB LT 2 RS Tl L QO ET ShUEZIRIC b= 5
BRIGIREO EG 2 A & LT, — R CIEBED WA MR B IRICBE ST 5 2 L 28 L. BHOIFE
WFZE DRSO BRBEFTE A~ O RIZ BN T E D MLEAS < M EFRRT 2, Fiic o= L o TV ET, 295 LIk
AlE. KRBT DA BECSOE B OBFFE R I IZ MV, FOLENSHLE O % D Th 513 T, IFIRAIEE O BRI
ﬁ%?%ék%z%ﬂ&ﬁp%émkof% B OEFNZ X Va2 DD 72, BLRC BRI 22 5 7
ERHOT L, MOFPAELOERICL VT RBZICOSVEIWSL RS> TVET,

For the FOLENS program, this training carries the greatest weight in terms of both project objectives and the
energy level required from students. The Overseas Field Training places emphasis on field work and understanding the
context of findings. Students are required to choose from the Overseas Field Training and Internship. However,
depending on the contents, activities cannot always be categorized into one of the two. In such cases, we strive to

implement flexibility.

There are two types of Overseas Field Training: the individual type, carried out by students and supervisors, and
the group type, planned and carried out by FOLENS through specially appointed faculty members. The former training
type has traditionally been offered as part of students’ major research. However, by offering this training as part of the

FOLENS program, we make available opportunities in which comparisons are made and relevance is studied in relation
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to other trainings and their results. Meanwhile, since the launch of this program, the FOLENS-planned training has
evolved over the years through discussions on its direction and objectives. In 2010, Overseas Field Trainings were
carried out at Universiti Putra Malaysia (UPM) and the Chinese Research Academy of Environmental Sciences, our
overseas E&R Bases. These trainings were more similar to traditional individual trainings given the small numbers of
participants. However, the training in Ghana in 2011 and that in Vietnam in 2012 were conducted jointly with the
University of Ghana and Can Tho University (CTU), our E&R Bases; the participants used different approaches to
address core local environmental problems and summarized the trainings before returning to Japan. In the training
conducted last July to August 2013 at Kasetsart University (KU) and Naresuan University in Thailand, students from
the said Thai universities, including international students, and students from UPM also participated. This experience,
without a doubt, was useful for future job hunting for both the Japanese and international students and contributed to the

development of their career paths after graduation.

Upon completion, Overseas Field Training programs are jointly summarized with domestic and overseas
Internship programs, where all participants deliver oral presentations, answer questions in English, and engage in
discussions covering other relevant areas. This activity serves as a new opportunity where students, by using various
case studies, understand that seemingly unrelated problems are in fact intertwined. Further, they are expected to
recognize how their activities and research projects can be positioned within the broad picture of environmental
problems. Such discussions may be unique to the FOLENS programs; that is, they provide experiences not available in
isolated majors and laboratories at graduate schools and would help cultivate a bird’s-eye perspective in students. It is
also an opportunity for students to be exposed to new ideas through discussions with peers, as discussions are built on
the students’ actual activities and research, thereby helping them form genuine interest and concrete opinions.

(FI%72Fn / Hirokazu Ozaki)

F

'1@&}

H—TF T 7 T i ORIy THIMHY:
XY T—FHHEICE T S I LS
EOFH % 5T 5/ At a waste disposal
facility in Accra, a local student explains the
waste disposal system in urban areas in Ghana.
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: ; et N FAEEORIERER T, Y h—KF
i ¥ _ s Y B BE SR IREH D Nguyen Van Be 2% X
|~ N 7 ; | W Hox &% \F %5 / In the summary
¥ = . discussion for the Vietnam field

. training, students listen to Professor

{ Nguyen Van Be of the College of the
' Environment and Natural Resources of Can

ii 4

AR, A4, L= T7BLU3 7 EH~DOH
FERBINLIZ 2013 SEE O X A EF O
/ Local and international students from Japan,
Thailand, and Malaysia participated in the field
training in Thailand in the summer of 2013.
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w574 —VREE '

(2010 4 %)
(2011 4EJE)
Bk
. IET e
2EK4A E% EiER B (FOLENS FHEENS
E&R base)
2—s7eU HET7OTIZBITH/N (AT AR
— T
BHE =AER BBEF | 7/11-7/25 —PM B SE MR F D R IR B ST B
— DE=HRYT
Bhons Sokli e e — 8/4-9/4 HUROT K | EBRICLBTIERBETIEDY
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& AESSRE |BEORECBTIEE
aB-EIE |,
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ik IR
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ao Long - erna .
ToEHs IRIILF—EHE
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Lis A0 10/27-11/5 hE-pEE | PEICHITAHTIEFREERM
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BREMER | EIRIILT—OFDFA
Bessy Kho Sze A+ F L Chieng Khoi R IZH T3
E =&.JUDENRE
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A list of overseas field training
FY2010
Main
Supervizer | Period
destination
Student with the (MM/D Topic / Theme
(E&R bases
student D)
underline)
Observation of forest fire, peat burning
Hirokazu 7/11- | Malaysia/
Kojiro Shimada and transported from Southeast Asia
Ozaki 7/25 UPM
and fossil fuel combustion in Malaysia
Cambodia/
Ministry of
Investigation on soil erosion at irrigation
8/4-9 | Water
Pheng Sokline Yuji Kohgo facilities and mechanical properties of
/4 Resources
soil sample in Cambodia
and
Meteorology
Taiwan/Nati
onal Taiwan | An exercise of modeling and monitoring
Hirozumi 8/17- | University for pesticide fate and transport under
Kei Kondo
Watanabe 8/25 and National | the tropical meteorological condition in
Chung Hsing | Taiwan
University
Shin
Gong Shaofeng N s Malaysia/ ’ ) |
- t t
Zhao Long aniguchi SIRIM aste and energy management in
and Masaki | 9/4 Borhad Malaysian industry
R erha
Shohei Riya Sagehashi
Vietnam/
Evaluation of sediment and carbon
Pham Anh Thi Takashi 8/25—- | Vietnam
losses associated with soil surface
Quynh Gomi 9/25 University of _
erosion
Forestry
Vietnam/ Study on the rice breeding and
Yutaka 9/17-
Roeurn Siranet Can Tho production system and environment
Hirata 9/30
University condition in Mekong Delta, Vietnam
) . Hideshige 9/26- | Indonesia/ Sources identification of sedimentary
Rinawati
Takada 10/12 | State and atmospheric PAHs
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University of

in Jakarta, Indonesia

Jakarta and
Lampung
University
Beijing
Botanical
10/12 Collection of Chrysanthemum sensu
Tsukasa Garden,
Ayumi Uehara -10/1 lato species in China
Iwashina Chinese
8 as plant materials, for flavonoid analysis
Academy of
Sciences
China/
Chinese The investigation of treatment
. Shin 10/27 | Research technology of soil pollution and
i Sen
Taniguchi -11/5 | Academy of | efficiency usage technology of energy in
Environment | China
al Sciences
Nitrogen and phosphorus movements in
Bessy Kho Sze Ee Vietnam/ _ _ o
Sonoko Chieng Khoi Watershed in Vietnam
2/16- | Hanoi
Dorothea ) . Eco—-balance analysis on rice cultivation
. 3/2 University of
Ei Ei Theint Kimura ) systems related with environmental
Agriculture
impacts and farm income
Thailand/
Tungsomkid Hirotaka 2/21- Roval Agriculture and environmental
oya
Jameekorn Saito 3/28 . management in Thailand
Project
FY2011
Main
Supervizer | Period o
. destination )
Student with the (MM/D Topic / Theme
(E&R Bases
student D)
underline
i Akihiko
Kazuya Aoki Thailand/ . o
. ] Terada and | 8/31- Water quality degradation in Chao
Miu Kamimura Kasetsart
Kennichi 9/7 _ . Phraya River Basin in Bangkok
Ryo Higuchi Voneda University
Yuta Numajiri Hirokazu 9/5-9 Ghana/Unive | Soil and water conservation in Africa:
Rola Samer.O. Ozaki, 19 rsity of Modern agriculture and gold mining in
Mahmoud Masaki Ghana Ghana
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Tomoko Makita Sagehashi,
Sachi
Yuya Miyazaki achi
Ninomiya—L
Xiao Zhiqgiu im and
I .
Chihiro Yamaguchi zum
Watanabe
Vietnam/
Developing a monitoring station for
Takashi 9/5-9 | Vietnam
Bui Xuan Dung runoff in northern catchment of
Gomi /30 University of
Vietnam
Forestry
Mozambique | Environmental impacts of livestock
Sonoko
Antonio Manuel 9/22- | / Eduardo activity and mitigation options: a case
Dorothea
dos Santos Jr. " 10/1 Mondlane study of Umbeluzi region, Maputo
imura
University province, southern Mozambique
FY2012
Main destination
Supervizer with Period (E&R Bases are ]
Student ] Topic / Theme
the student (MM/DD) shown with
underline
Assembly of a particle collection
system with high mobility to
Gen Masao - 6/25-8/3 Malaysia/ UPM _ _ .
understand atmospheric particles in
Malaysia
Bio—ethanol and bio—diesel using
Muto Genki
system
Thailand/ Reduction of heavy metal in the
Yamada Keisuke | Terada Akihiko, _
o 8/4-8/12 Kasetsart disposal ground
Yoneda Kenichi ] ]
University Research of residual pesticide in soil
Yamamoto
and evaluation of the risk in
Masahiro
agricultural area
Uzbekistan/ o .
. . Water quality impacts to agriculture
Jollibekov . agricultural .
Kawabata Yoshiko | 8/6-9/27 products, Case study in
Vladimir committee,
Karakalpakstan, Uzbekistan
Karakalpakstan
_ Investigation of herbicide usage and
Piyanuch Watanabe Thailand/Kasetsart
_ _ 8/7-9/1 - consequent contamination in upland
Jaikaew Hirozumi University

soil and surface water in Petchaburi
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Province of Thailand

The environmental impacts and the

] Onwona—Agyeman Ghana/University ) ) o
Shimada Shogo 8/12-8/26 future of industrial crop production in
Siaw of Ghana
- Ghana
Study on quality of wastewater from
fish processing factories and
Co Thi Kinh
household wastewater in the Mekong
Delta
9/3-9/16
Study on surface water quality in the
Hou Mudan
Mekong Delta of Vietnam
Vietnam/ Cantho
. Hayashidani Suspended Sediment Transport in
Wang Jigemude University, Bachma
Hideki, Tarao Mekong River
National Park, Hue
Mitsunori, Yoneda Agriculture activities and the risk of
o _ University of
Vo Thi Minh Kenichi, Ozaki . microbiological pollution in aquatic
9/3-10/1 Agriculture and
Tam Hirokazu environment in Mekong Delta
Forestory
Vietham
] Study on dairy industry and its
Moriyama
L 9/3-10/10 impact on economics and
Hiromitsu
environment in Vietham
Vietnam today, with experience of
Abe Chihiro(*) 9/3-10/16
The Vietnam War
Interaction of staple plants in
Tsukano _ Brazil/ University .
Fujii Yoshiharu 9/9-10/9 Agroforestry system(SAFTA) in
Katsura of Sao Paulo
Tome—acu
South Africa/
Council for Sediment core sampling in South
Itoh Maki Takada Hideshige | 9/1-9/10
Scientific and Arica
Industrial Research
Current situation of cultivation
methodologies for horticultural crops
Vietnam/ Bachma | on rainy season in Mekong delta and
Fuke Mitsutoshi | Ogiwara [sao 10/13-20 National Park and | Bach Ma National Park focused on

Cantho University

the balance of advanced agricultural
technologies and environmental

consciousness

Tono Rimi

Hirowaka

Tsuyoshi

11/26-12/10

Indonesia/ West

Kalimantan

Examining rural development through

multipurpose uses of coconut in
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West Kalimantan, Indonesia

China/ Wuhan,

South China, Find out allelopathy plants from
Li Zhenhao Yoshiharu Fujii 2/17-3/24
Yunnan Botanic South and South-West China
garden
FY2013
Main
destination
Supervizer Period
) ] (E&R Bases _
Student with the in2013 Topic / Theme
are shown
student (MM/DD) _
with
underline
Tomohisa Paper wastes and paperless in
8/5~8/16
Matsushita developing countries
Study on N20O gas and other GHG
7/28~
Song Kang 8/11 emission from sewage treatment
plant in Thailand
Study on greenhouse gas emission
Tang Si Hiep 7/28~8/21 from sewage treatment plant in
Thailand and Vietnam
Measurement of methan gas
Ryuichi 7/28~
distribution using laser methane
Takemura Kennichi 8/16
detector in Landfill site in Thaoland
Yoneda,
Kasetsart GHG emission from sewage
Akihiko 7/28~
Fumi Shimura University, treatment plant in Thailand, focusing
Terada and | 8/11
Thailand on microorganisms
Hirokazu
. Investigation on hydrogen
Ozaki 7/28~
Takami Yao 8/11 production from bio—ethanol for
household in emergency in Thailand
Comparative investigation on
Harakhun 7/28~
municipal solid waste management in
Tanatavikorn 8/16
Thailand, Japan and Europe
Study on biomass of
7/28~
Bao Qian 8/10 Ammonia—Oxidizing—Bacteria in
sewage treatment plant in Thailand
7/28~ Measurement of CH4 emission from
Saori Umetsu _
8/16 sewage treatment plant, landfill and
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rice field with laser type sensor

Mardan Korrani | Yoshiharu 8/1~9/1 Caucasus, Screening of North—West Caucasus
Hossein Fujii Russia plant species for allelopathic activity
Environmental and hydrological
] Can Tho _
Nguyen Giang . . assessment of groundwater in
- 8/1~9/19 | University,
Nam . coastal area of Mekong Delta,
Vietnam )
Vietnam
Kasetsart
University,
Mizuki Hideki 8/5~8/18 Thailand Studies for the source of infection of
Hasegawa Hashidani (partially Salmonella in Thailand
joined to the
above)
Vavol Oxford Forest wildlife conservation studying
ayoi
Sviridova Nina 8/11~8/24 | University, from point of view of terrestrial
Kaneko
UK mammals
Eduardo ) .
Coastal marine pollution of
Hideshige Mondiane . _ _
Junki Hosoda 9/1~9/10 Mozambique by persistent organic
Takada University,
pollutants
Mozambique
] Hideki Search of salmonella gecko and
Emi Nagata S . .
Hayashidani o livestock care in Ghana ({R)
University of
and 9/23~10/6
. Ghana A study on traditional system and
Eri Matsuura Onwona—Agy o _ _
. sustainability of agriculture in Ghana
eman Siaw
Charles Sturt | Implementation Australian Weeds
. .| Yoshiharu 10/29~ .
Mishyna Maryia University, Strategy (AWS) in New South Wales,
Fujii 11/15
Austrelia Australia
. - Field investigation of ground water
Thiam Magatt Yoji Kohgo o
quality in Bangkok
Measurement of groundwater
11/24~29 | Thailand
. Hirokata temperature distribution for the
Hiromu Muto _ _ .
Saito potential exploration for subsurface
heat source
Survey on Agricultural Soil
Haruo 2014/1/22
Lorn Vicheka Cambodia Characteristics and Farmer's
Tanaka -2/6

Livelihood in Cambodia
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Survey of environmental pollution

Mohammad 2014/2/22 UPM caused by pesticide, specially POPs
Sahin Polan -3/1 in the area near University Putra,
Malaysia
Multi-functional role of
environmental education on
Shinichi 2014/2/10 biodiversity, reconstruction from and
Yoshie Kaga Korea
Furihata -14 prevention of disaster,
understanding of the history and
culture
Gadjah Mada Study on environmental degradation,
Rahman Md. 2014/2/26
Ryo Funada University, management and wood formation
Hasnat -3/6 _ .
Indonesia process in subtropical trees
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Observation of forest fire, peat burning and transported from Southeast
Asia and fossil fuel combustion in Malaysia.

Kojiro Shimada
The United Graduate School of Agriculture
Department of Symbiotic Science of Environment and Natural Resources

Major Chair of Environmental Conservation

Key words: Aerosol, making team, communication ability, air pollution, cooperation

(1) Contents and activities during the overseas field training (less than 600 words)

This oversea field training was carried out in University Putra Malaysia (UPM) in Malaysia. The
counter partner in Malaysia was Assoc. Professor Dr. Mohammad Pauzi Zakaria. For this overseas field
training, my main objective was to install the low volume sampler to take Particle Matter 2.5 pum and high
volume sampler to take Particle Matter 7 um using cut filter to observe air pollution in the city and Haze as a
biomass burning transport from Indonesia. Then, after I get the date in Malaysia, I would like to learn that
field-oriented leader should have the sense or ability to see how matters stand.

The observation term is due for one year. I planned to use the two equipments to take a daily sample
in differences sizes like fine and coarse particles this month and in dry seasons like July for one month. On
the other hand, low volume sampler is used to take weekly samples in fine particle. It took me five days to
install the low volume sampler and high volume sampler. It was very difficult to determine the observation
site and install these equipments for the observation in atmospheric chemistry.

After installing these equipments, I started to observe air pollution materials such as aerosols using
two equipments at the same time for one month as intensive observation. But I stopped stop observing it after
a while, because the weather was not suitable and there was frequent rain even though July is suppose to be
dry season under normal circumstances in Malaysia. If there was any trace of Haze or air pollution, they
should be deposited by the rain. The change from dry to wet season is mainly caused by the phenomena La
Nina. So I changed the intensive observation term from July to October. And in July, I took a sample once a
week.

Secondly, my objective was to make a team consisting of three members. | was advised by Prof

Oikawa regarding the necessity of making a team, mainly because it was easier for me to acquire the ability
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to adapt to situations and try to elevate my communication ability in English. In addition, the duration of this
training is only two weeks which is quite short. Since it was necessary for me to run my observation for a
year, I needed to create a team to run the observation for a year. I taught them to set and recover the filter and
how to use these equipments in one week.

Thirdly, I visited Malaysian Meteorological Department (MMD) and two EANET sites during my
visit. My objective was to get the information of air pollution in Malaysia. Before the visit, I discussed with
my teammates about questions to ask, because it was most difficult for me to understand MMD’s
explanations in English immediately. I spend a lot of time understanding air pollution in Malaysia through
their cooperation.

Finally, regarding sending the samples, I arranged for the delivery system to handle the samples as
frozen goods from Malaysia to Japan. I visited Yamato Malaysia. The objective was to understand the
different services offered to send packages between Japan and Malaysia, and negotiated with them to send
the packages between the Universities. Actually, Yamato do not provide the service to keep the package as
frozen goods and send the package to University from Japan to Malaysia as export. In this negotiation, I
could send the package as frozen goods if possible to Japan from Malaysia, and send the package as export

to Malaysia from Japan between universities.
(2) Findings and achievements obtained, significant experiences and lessons (less than 600 words)

Regarding setting up the low volume sampler and high volume sampler in UPM, in the beginning, I
thought that the work culture in Malaysia was similar to that of Japan’s. But, actually, I did not know a great
deal about Malaysia, such as that there are many thunderbolts in Malaysia. So I could not have done it
without their help there.

I also learned many things from them in Malaysia. There is no doubt that in order to get along in a
global community, it is necessary to be good at a foreign language (English, Malay, Chinese). However, |
realized that it is even more important to behave in a responsible way and with enough common sense so as
to not bother others. Though I could not fully understand their English, I could still clearly sense the
impression of their cooperativeness, high social ability as well as the feelings they were trying to convey.
Through this project, I was able to learn how to be an international minded researcher.

I think that a field-oriented leader should have the sense or ability to see how matters stand. Although,
in this training, I focus more on atmospheric pollution, in Malaysia, most of the areas are quite clean. I would
like to put this experience to use as a field-oriented leader in environmental sectors in Asia and Africa in my
doctor course study. I think that Japan have experience atmospheric pollution, produced environmental
standard value and, in addition, is facing a new problem which is transboundary air pollution like Asian dust
(Ministry of the Environment Government 2009) with atmospheric pollutions. In other words, we have
experienced it and are exposed to technologies that evaluate atmospheric pollution which allows for public
administrations in these grounds. I think this is my strong point. Malaysia is yet to face problems like
atmospheric pollution. But I think Malaysia would face such problems in the near future, because Malaysia’s

economic have been growing since 1990 (Malaysian Industrial Development Authority 2010), as a result,
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Malaysia is expected to face problems from a historical viewpoint like the London smog and Los Angeles
smog (Fowler 2010). But in Malaysia, there are few scientists who concentrate on atmospheric pollution and
there is an absent of technologies which analyze chemical composition to evaluate atmospheric pollution.
This is because, since Malaysia has never faced these problems, they are not incline to get it.

I experienced clean air in Malaysia during my visit. If Malaysia should face problems like these, I
could cooperate with Malaysians researchers to solve the problem from a scientific viewpoint.

I also expect that a slightly different kind of atmospheric pollution will occur in Malaysia compare to
Japan. This is mainly because it depends on source origin, and air pollution caused by oxides of nitrogen et
al., is from different climate condition between Japan and Malaysia.

Through this training, [ will try to investigate it. So far, there is no report in the tropical region like

Southeast Asia. I think I could contribute to Malaysia from a scientist’s viewpoint.
(3) Achievements and its future vision (less than 400 words)

In this program, I expected to visit unfamiliar places and acquire the ability to adapt to situations. In a
foreign country, the language, culture, law, climate and etc are different. Furthermore the people’s mentality
is very much different from ours. I would like to learn sampling out in the fields especially in other countries
where things are different as well as experience its difficulty. I think specialists only concentrate on what
they specialize in and over time, they become less flexible when it comes to other tasks. But generalists can
casily adapt to the environment they’re in and get by with what they have in a situation. This ability can be
applied to many situations. Through this program, I hope to experience sampling in foreign countries in order
to raise my communication skills and adaptability.

Actually, during my stay in Malaysia, | had the opportunity to experience communication in English.
As a result, it is now easier for me to communicate and present in English at societies.

Regarding sampling in the fields, there are numerous differences between Malaysia and Japan. I
would apply for a second visit to Malaysia so that I can cooperate with Malaysian students or academics to
study about atmospheric pollution. I could then also share my experience with people back in Japan. I apt to
be a researcher who could obtain data through collaborations without going out into the field so much. I feel
that it is difficult to understand pollution conditions based on actual situations when I’'m not familiar with the
place. If I investigate the pollution’s source origin from obtained data only, there might be misinterpretation
of the source origin. I should judge based on the data and actual situations. Should I make public
administrations on these grounds, I think I should come up with regulations to control it only after
understand the place’s circumstances. Being able to read situations and act accordingly are skills which I
should possess in order to be a field-oriented leader.

Through this program, I hope to be able to be a more generalized expert who is familiar with many
fields, and contribute to the policy of the government.

I also visited MMD and two EANET sites during my visit. I hope that once I get the result, I would
like to discuss about this data with EANET in Japan. Then, I would like to cooperate the MMD through this

program.
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(1) Introduction

This document is a synthesis of the major findings in a study on the soil erosion of irrigation facilities
and mechanical properties of soil sample in Cambodia. The main objectives are, to investigate the condition
of irrigation facilities in Cambodia and obtain some mechanical properties of soils. This overseas field
training, funded by FOLENS program, was carried out in August 2010 by cooperation with Technical
Service Centre Phase III, Ministry of Water Resources and Meteorology. Two sites are selected for this
investigation.

The first site is located in Kandal Steung district of Kandal Province, between the east of national
road number 3 and the west of the national road number 2 and is far from 30 km south of Phnom Penh. The
command irrigation area covered by Kandal Steung site is approximately 560 ha, and the total command
areas is 1950 ha, which covered 31 villages, are project beneficiaries, with a total of 3499 households and
16288 people (JICA, 2010). The main sources of income are rice production, labour and livestock. The
primary water supply sources for wet season rice and other crops are rain water and Kandal Steung canal
stream. The secondary water sources are shallow wells, ponds, for irrigating other crops in dry season.

The second site is in the North of Daun Keo town, about 13 km of Takeo town, Takeo province. The
command irrigation area covered by Thomney site is approximately 301 ha, with two beneficiary
administrative villages. The main water supply sources for wet season rice and other crops are rain water and
Thomney reservoir. The secondary water sources are existing canal during Pol Pot regime, for irrigating
other crops in dry season. Most people are farmers and rice production is the main income source. There is
Farmer Water User Committee (FWUC), established in 2004, in this model site. The aim of FWUC is to
ensure the sustainability of irrigation facilities. It responses for water distribution, water fee collection for

maintenance, receive and spread all information to farmer water user group.
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During the overseas field training, erosion length, depth and width which occurred along the canal
bank were measured by sketching the distance along the bank canal. Besides crack measure, mechanical
properties test for soils sample were also conducted during field investigation. At the sites, soil samples were

taken for experiments in laboratory where some of the fundamental soil tests were practiced.

Figure 1: Canal bank erosion at model sites

Size of Erosion Width | Depth Length
(Kandal Steung site) (cm) (cm) (cm)
Sketch I 42.8 23.2 163.6
Sketch II 21.8 7.4 140

Table 1: Sketched for erosion measure

In order to observe the erosion width, depth and length, we sketched the distance along the canal
bank by dividing into many part. We started to measure from 500 cm till 5000 cm. The values in table are

the average ones that we obtained by sum-up the size of

Figure 2: soil density test
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2) Findings and Achievements Obtained

From the inventory in 1997, there were 950 irrigation schemes in Cambodia identified mostly built
during Pol Pot regime. Among 950 irrigation schemes, only 20% are still functional, 14% are not, and the
rest is partly functional (Jeffrey, H. 2002). The irrigation facilities in Cambodia are very limited. There are
many major problems of irrigation systems in Cambodia. They are lack of irrigation structures, lack of
comprehensive rehabilitation work and deteriorated irrigation facilities. At the model sites, deteriorated
irrigations facilities are mainly occurring.

Tertiary canal embankment broken and shallow water table is one of common problems occurred at
these sites. All of the tertiary canals, there are tail structures so water is not saved and the canal banks are
casily eroded. Erosion is mainly found along the canal banks. The progressive bank erosion is now
threatening these project sites. Due to the fact that erosion has occurred, it is the big constrain on water
distribution in the command irrigation areas. Poor water distribution is the major cause of decreasing
agricultural production and activities, abandon the cultivated land. Erosion in irrigation facilities lead to the
high maintenance cost to rehab or construct the new structures. It is the major issue which makes the concern

for farmers and the government. Based on the field investigation, poor structures material, seepage and high

permeability of the engineering material, are the major causes of bank erosion.

Figure 3: Canal structure failure at irrigation model site

Improving the engineering material, therefore, plays an important role to mitigate canal bank erosion
in these project sites. Conventional structures using hard materials, concrete, are best erosion mitigation. The

government and farmers, however, cannot afford to construct it, due to its high construction cost.
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There are some appropriate alternatives
which are proposed by Technical Service Centre
and local authority. The proposed measures
provided a passive and adaptive approach to
managing canal bank erosion by applying the
brick on the slope and cover by mortar. Another
alternative solution for erosion protection is
stabilization using soil-cement component
material which is found at second model site,

Takeo province. It is made by mixing the soil

from the paddy field, fine sand, and cement. This Figure 4: Admixture of soil-cement component material
would reduce the risks of severe attack resulting in

structure failure and high maintenance costs. These alternatives can reduce about half the cost of
conventional hard materials and have the advantage of using soil at the field site and labour.

Soil-cement component material is considered as the best alternative for canal bank protection. One
of the main advantages of soil-cement can make the construction costs lower that is the big constrain for
poor community. Another benefit, it is environmental friendly and save much time by using soil at the
construction sites. However, there is a concern about its strength. Soil cement component material is made
by mixing with soil on site, so it is difficult to ensure whether it has consistent strength as in the case of
concrete, and its strength may fluctuate according to its water content and the grain size distribution of soil
mixed. Investigation on the strength of soil cement component material is highly required in order to make

sure the effectiveness of soil-cement component material for erosion protection in irrigation facilities.

A3) Achievements and its future vision

Due to the excessive investment of maintenance costs, and the lack of sufficient irrigation facility
capacity; new methods has to be sought and new building materials has to be introduced. Thus, the decision
maker should take a look for the sustainable construction with cheap investment cost. Since the building
materials, soil propertied and the development of soil mechanic, are improving to the high level than
previously, the characteristics of in-situ soil using certain treatment enable us to render soil suitable for
engineering purposes.

The best demonstration of soil-cement component material has been the satisfactory performance by
treating natural soils, residue soil, or by the addition of certain materials to the soil, we can produce new
substances which, if correctly built-in and maintained, will permanently resist soil erosion and seepage. It,
therefore, can be considered as stable and suitable for most of the projects in the face of its worsening

financial situation.
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(1) Contents and activities during the overseas field training

Rice production is major agricultural practice in Taiwan, as well as in Japan and the other Monsoon
Asia countries. In Taiwan, double-cropped rice cultivation is usually practiced and the first crop is cultivated
in February and harvested in July, and the second crop is cultivated in August and harvested in December.
According to Agriculture, Forestry, Fishery, and Husbandry Census by National Statistics, republic in China
(Taiwan) in 2005, nearly 50% was shared by rice cultivation among the agricultural industry in Taiwan.
Recently, shortage of work force due to aging of the farmer’s population and increase of the number of
part-time farmer is pointed out. From this circumstance in Taiwan, contract farming is commonly adopted to
overcome above issue and implementation of this measure enable farmer to mechanize their agricultural
practice (Higashiyama et al, 2009). As a result, agricultural
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and October (Fig.1) (Ok et al, 2010). From these points of (Ok et al, 2010)

about 75% of average annual rainfall occurs between May
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view, pesticide exposure issue towards drinking water safety and toxicity for aquatic life in Taiwan is
important issue. In general, non-point source pollution such as pesticide use in paddy field should be
discussed with exposure risk and its endpoint like EC50 and LC50. However, current deterministic approach
is difficult to assess the actual exposure risk including above factors. Therefore, probabilistic risk assessment
(PRA) incorporating Monte Carlo technique using simulation model is recommended to use for this task. To
accomplish PRA for pesticide exposure assessment in Taiwan, following objectives were set in this field
training.

1. To design laboratory and field experiments and simulate their results using simple kinetic model to
obtain physicochemical parameters of target pesticide with a consideration of double-crop
cultivation in Taiwan

2. To develop whole water management scenario of double crop rice production including

non-irrigated periods in Taiwan.

During the field training, we preceded our investigation e
CHINA Watsu and Quesmiry

_Chu-lung
based on following schedule. We first went to National Taiwan wenotshoon. oy o K

university located in Taipei (Fig.3). In there, we visited two

Su-a0
laboratories, pesticide environmental toxicology laboratory (Dr. ——
Jui-Hung Yen) (Fig.4) and Biosystems Modeling and Control Chngiua) SRR
Pescadores

Laboratory belonging Department of Bioenvironmental Systems Mavkad

Engineering (Dr. Chung-Min Liao). We discussed experiment
] ai-nan
results and exchanged information on how we can perform and Mg

investigate pesticide behavior under the condition assumed Kao-helung

Taiwan’s meteorological condition in Japan at the first laboratory. | o « e

o 30 GO

Meanwhile, at the second laboratory, we joined the discussion to
debate about PRA exchanging individual achievements and  Fig 2 Map of Taiwan and its main city
discussed what kind of information or techniques are required for ~ location

our future progress. Also, we walked around the food market and

night market to investigate actual situation of Taiwan’s market during the stay in Taipei. After that, we
moved and stayed at Taichung until last day. Main purpose in there was that we discussed above objectives
with Laboratory of Weed Science and Herbicide (Dr. Ching-Yuh Wang), Department of Agronomy,
National Chung Hsing University (NCHU) (Fig.5,6). In addition to this, we visited Agricultural
Research Institute, Council of Agriculture, Executive Yuan to investigate experimental paddy field(Fig.7,8)
and some commercial agricultural fields. Field observation at commercial paddy field was canceled because

we could not get allowance from farmer.
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Fig.3 National Taiwan University Fig4 Meeting with pesticide environmental
toxicology laboratory

Fig.6 Meeting with Laboratory of Weed Science
and Herbicide

Fig.7 Agricultural Research Institute, Council of
Agriculture, Executive Yuan

(2) Findings and achievements obtained, significant experiences and lessons
Here reporter explains own achievements, experiments, and lessons through this field training

regarding two aspects, technical aspect and leadership as a field-oriented leader in environmental sectors

towards future study of master course.
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First, pesticide fate and transport monitoring and iz
modeling in Taiwan’s paddy field are explained here. Basic :
designation of paddy fields in Taiwan seemed to be almost
same as that in Japanese (Fig.9), which irrigation and
drainage canal were basically separated and each plot was
divided by levee made from soil or concrete. At many plots

and side wall of canals, apple snail which was imported from

South America as food and was applied paddy field to control
paddy field recently but concerned damage of young rice Fig8 Field observation at Agricultural
plant by them simultaneously was observed. Paddy water  Research Institute, Council of Agriculture,

penetration did not much seem to affect pesticide leaching Executive Yuan
into ground water because paddy soil in Taiwan was
contained sufficient clay and silt and this soil seemed to be
brought from somewhere else around the paddy fields
(Fig.10). Meanwhile, pesticide management practices such
as water holding practice after pesticide application which
famer tries not to irrigate and drainage into paddy plot
during this period was not much spread compared to Japan
(Fig.11). This might be because temperature control in

paddy plot was prior factor for famers and irrigation and

drainage practice were more important practices to increase

yields (Fig.12). From these actual surroundings, we found  Fig.9 Experimental paddy field at Agricultural
Research Institute, Council of Agriculture,

that pesticide surface runoff was more significant factor for .
Executive Yuan

pesticide exposure issue. Therefore, our final goal is to
mitigate pesticide exposure impact for aquatic environment.
Our first step for this was implementation appropriate
monitoring and verification of its results using simulation
model. Since the corroborative research group has different
major from us, results conformation was far from smoothly.
The important points of this discussion were that we should
not just claim our own opinion but accept our companion’s

opinions and supplement what was not special in individual

major each other and discuss topics based on common

technical knowledge using appropriate English words. In

Fig.10 Paddy soil at Agricultural Research

this flavor, practical English skill is essential especially for  Institute, Council of Agriculture, Executive
Yuan

us, a field-oriented leader in environmental sectors because
almost all Asian people including us are not native speaker
of English, so our companions are not always good at speaking English. Therefore, we, field-oriented leaders

in environmental sectors have to learn well-skilled English to adjust the speaking level responding the
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situation appropriately.

Secondly, discussion of PRA with members of Biosystems Modeling and Control Laboratory in
National Taiwan University is described. Because PRA framework was developed recently and inside of
structure was also complicated compared to a deterministic scheme, it was difficult to communicate with the
results from PRA. PRA has the characteristic that lack of knowledge of researcher directly expands the
uncertainty of investigated results. From these reasons, discussion with Biosystems Modeling and Control
Laboratory was really good chance to learn and complement the technique of PRA. The history of this
discussion was that first we found the activities of Biosystems and Control Laboratory on the Internet web
page of this laboratory. In their homepage, most of their achievements such as publication were available so
that we could download and check their publications easily, then finally got chance to contact with them.

Finally, the most important thing in environmental sectors for leadership was voluntary activities.
Suppose we have sufficient knowledge to assess the environment issue for developing countries like Asia
and Africa, we cannot help anything without from native people. Thus, we, field-oriented leaders in
environmental sectors are required not only the ability to work on environmental issue but also to advertise

ourselves and to build the network for research corroboration.

Fig.11 Investigation of drainage gate management Fig.12 Paddy water drainage

(3) Achievements and its future vision

Through this field training, a task which was a part of research collaboration with NCHU was
assigned. The detail was to create kinetic parameters estimation program using Microsoft Excel® to obtain
specific pesticide parameter under the Taiwan’s meteorological condition. After research team at NCHU
finish their experiments, we can easily calculate parameters using this program from their experiment result.
Also, we plan to create the documents what we’ve done each other so that we can learn individual major.
From these processes, how international collaborative research proceeds is expected to learn. For PRA part,

we will keep in touch with Biosystems Modeling and Control Laboratory in National Taiwan University and
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when we publish article, we will send it to them so that we keep good connection with them. This conduct
can be expected to lead to future research collaboration to work on common environmental issues.

Through all these current progresses, the reporter expected to learn own advertisement like how let
foreign people know own achievements and ability and how to promote research collaboration with foreign
researcher especially in developing country. Currently, researcher’s activities, abilities, and publication are
shared though the Internet world wide scale joins the mainstream gradually. However, communication and
research collaboration only by the Internet is not appropriate and have possibility to cause misunderstanding.
Hence, to visit and debate with research companions directly will become more important. At this situation,
voluntary activities are certainty required and we, field-oriented leaders in environmental sectors, should be
the first to promote.
<Future vision>

For the future, what I plan to contribute to environment issues as field-oriented leader is that I spread
appropriate usage of agrochemicals especially pesticide to local agricultural governor or farmer and remove
the threat of chemical use from resident people so that I can support more efficient and sustainable

aquiculture.
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(1) Contents and activities during the overseas field training

“The Waste and Energy Management in Malaysia Industry” was coordinated by Associate Professor
Shin Taniguchi from TUAT and carried out at Malaysia Palm Oil Board (MPOB), Nam Bee Palm Oil Mill
(NB POM), Kuala Sawah Sewage Treatment Plant (KSSTP), Ebara Environmental Engineering Malaysia
(EEEM), SIRIM Berhad (SIRIM), Plau Carey Palm Oil Mill (PC POM) in Malaysia from 25th Aug. to 4th
Sep. The training was mainly consisted of plant visiting, discussions with the engineers and researchers and
reporting of the each plant visiting. And some important information was obtained by the communications
during meals with the engineers and researchers. In this report, I focused on the organic waste management
in Malaysia and mentioned mainly about PC POM.

In Malaysia, the production of palm oil is an important industry, and Malaysia is one of the major
producers of the palm oil. The factory for production of the palm oil (Fig.1), called Palm Oil Mill (POM),
=

emits solid waste called Empty Fresh Bunches (EFB) and
liquid waste called Palm Oil Mill Effluent (POME) (Fig.2)
during the process. In the POM, EFB is used as a renewable

energy by combustion. On the other hand, POME contains
high concentration of organic matter and fats and is treated
by anaerobic pond by ordinary (Fig.3), after that, treated
POME is used as a fertilizer in the palm plantation. In this
method, the emission of the green house gas such as carbon
dioxide (CO;) and methane (CH4) from the pond is
concerned. In addition, especially CH4 has 23 times stronger Fig.1 Palm oil mill (NB POM)
green house effect than CO, (IPCC, 2001).
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Fig.2 Palm oil mill effluent (NB POM) Fig.3 Anaerobic pond (NB POM)

In order to reduce the greenhouse gas emission and energy recovery, POME treatment with energy
recovery is addressing by the SIRIM and Tohoku University in the PC POM a one of the palm oil mills in
Malaysia. They have suggested Reversible Anaerobic Baffled Reactor (RABR). The RABR process is novel
high-speed methane fermentation system. There are two features in this process. First is applicable with
higher organic loading rate than anaerobic pond. Second is energy recovery by CH4 produced in the process
because the process proceeds under the closed condition. Therefore, the recovered CH4 can be used as an
energy source for POM.

In this training, I aimed to elucidate environmental and energy issues in POM in Malaysia through

plant visiting and several communications with the engineers and researchers.
(2) Findings and achievements obtained, significant experiences and lessons

Energy and environmental issues in PC POM

In the PC POM, EFB and CH4 were produced as during palm oil process. EFB could produce enough
energy for the POM. Therefore, the CH4 gas produced in the RABR is excess and now CH4 is combusted in
the boiler, this is good method for environment because CHs4 is converted to CO,. They can also sell the
electricity from the CH4. However, if they do that, the many grids are needed and it means high cost.
Therefore, they are now considering CHy4 will be an energy source for the trucks in the plantation proposed
by Mr.Azhar in the SIRIM.

The effluent from the RABR process is used as a fertilizer in the plantation. In the effluent, about 100
mg-NH.4/L is contained and NHj is a precursor of the Nitrous Oxide (N,O) a green house gas with 296 times
stronger green house effect than CO, (IPCC, 2001). However, N,O have been not measured in their
plantation. If large N>O is emitted, this is an offset of the reduction of CH4. However, usually the POME is
also used as a fertilizer after the anaerobic pond treatment. Therefore, the research is needed for whether

green house gas emission is increased or not through the whole process.

Communication with researcher

Except for long staying, the information obtained from the field may be thought to be limited due to
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shortage of the observation. Therefore, the information obtained from the communication is also important.
However, good communications to obtain the essentials about the field are difficult. In this training, I
experienced such rare communication in accident in SIRIM as follow.

Mr.Azhar explained us how to measure the bio gas emission rate from the POME storage and gas
emission rate from the natural site in east Timor. The former site was easy due to high emission rate and
latter was difficult due to lower emission rate than the former by the same sampling method. After that he
asked me how to collect the gas from the rice field because I introduced my experiment at first introduction
to him and he remembered that thing. Then, I told him my method, which is common practice in my research
field. Finally, the method was considered to be better for him to collect the gas from the natural site.

In this story, if I did not introduce my experiment to him, he could not know the other method for gas
sampling during his explanation for me. This means the communication made beneficial (win-win)
relationship for each other. Under the relationship, the communication could be sustainable and lead to the
valuable information. Therefore, win-win relationship is important for good communication. This time, I had
an opportunity to make a win-win relationship primitively.

From this training, I could learn about not only environmental issue in palm oil industry but also way
of communication mentioned above. For me, the way of communication is new experience and I think they
will be useful for my study. Fortunately, I will have many chances to practice it in my doctor study because
my experiment is mainly conducted in a field in other institute and I can talk with many researchers in there.
In addition, in my laboratory each member is addressing quite different experiment. Therefore, I would like

to gain new knowledge from them through the discussions by using the communication.

Suggestion for the oversea training

I suggest lectures for FOENS related to the field training. I think this helps FOLENS students
understand the overseas fields. Fortunately I experienced a field related to a lecture. And that was
“Water/Wastewater Engineering” for FOLENS. This helped me understand the sewage treatment plant
theoretically.

(3) Achievements and its future vision

In this training, I did not do the experiment. However, I could found the importance of the
communication on the field work to gain the information of the field. On the other hand, the leader is top of
the group and must know overall situation on the filed. Therefore, I thought the field-oriented leader in
environmental sectors must have the communication skill to gain the valuable information.

The researchers in Malaysia had an idea of CH4 usage as energy in the palm plantation due to
transport energy and cost for the grid. In this manner, systematic thinking is also important in the field work.
Environmental problems are related to other things and influence with each other. Therefore, I thought the
field-oriented leader must consider the environmental problem systematically.

In the future, agriculture will become to be more and more important for food production due to

population increase in the world. I would like to study about the greenhouse gas emissions from the
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agricultural systems. However, famously agriculture has caused several environmental problems such as
water pollution or air pollution by several kind of agricultural management. And such environmental
problems in agriculture should be considered systematically. Therefore, I would like to contribute to

environmental problems through the systematic research.
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(1) Contents and activities during the overseas field training

From 26th, August to 4th, September total 10 day’s overseas training in Malaysia, it’s a good
opportunity to learn Malaysian green technologies and environmental protection measures. Through this very
essential training, undoubtedly I could enhance my ability and quality as a future environmental leader in the
Asian regions. During these periods, professor Taniguchi and Sagehashi had taken us to lots of companies
and plants, including visiting and meeting, such as Nam Bee Palm Oil Mill (NBPOM), Kuala Sawah Sewage
Treatment Plant, Ebara Environmental Engineering Malaysia (EEEM), SIRIM Berhad Company (SIRIM),
Kajima Corporation and Plau Carey Palm Oil Mill (PCPOM). Through the visiting process, we three
students are all try our best to focus on the environmental issues or problems, try to ask lots of questions on
the interesting environmental points and communicate with engineering from the companies or plants. Also,
during the visiting or meeting time, we had took lots of the notes, and after go back we should conclude all
the materials from the companies or plants to write the visiting and meeting reports.

In this report, I will mainly talk about the recycle using of waste, energy and innovation in Malaysia
plants. Human societies influence natural environments enormously and bad effects are now global problems.
Waste treatment is one of them. Also, sources and energies obtained from the nature have to become as much
as unharmful to environments, when they return to the nature after being used for production and
consumption. To achieve this, it is important to make efforts for innovation of production equipment and
waste treatment methods. And how to make the waste materials become useful recycle energy and use it for
production are also very essential for developing. During this overseas field training, such as Palm Oil Mill
have got lots of innovation technologies that used in the production. Not only enhance the production purity
rate and make the waste materials into recycle use for producing energy and other things, but also protect the

environment by exhaust no bad odors or effluent into the air or rivers.
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(2) Findings and achievements obtained, significant experiences and lessons

Malaysia is located in the southeast of Asia, near the equator and experiences a tropical climate.
Because of the high temperature and humid, there is very good place for planting palm oil trees. Lots of the
palm oil trees were planted here; of course the production is well. As we know that, palm oil trees are very
famous for its practice value, the palm oil can be put into lots of using, such as cosmetic, eating oil, cleaner
and so on. So luckily, firstly we have the chance to visiting the palm oil mill in Melaka which is called
NBPOM. The mainly process of treating palm oil mill is: firstly, it should be treated in the sterilization tank
by steam for one hour and a half. Then, put it into the stripping machine, through the bruiser digestion break
the Mesocarp, and move it to the pressing machine. The extracting crude palm oil from the former process
should be stewing for some while in the temperature of 80-90°C, which is used for separating of water,
impurity and oil. Next, through filtering and drying we can get the crude palm oil (CPO). In addition, the
palm nut which separated from the residual of the palm oil can be through drying and nut cracking, we can
get some nut kernel. Then, grinding it again and after pressing it can be become palm kernel oil (PKO) and
palm kernel (Mohd Basri Wahid, 2010). During the processing, clarification operation is an important
processing step that should be carefully handled with as much care as possible. As this is where the oil
quality and part of the oil losses come into play, an in-depth knowledge of the clarification operation would
be beneficial to the mill engineers.

Through the visiting, | have also recognized lots of innovation in Palm Oil Mill than before. Firstly, |
should mention the continuous sterilization system. In this new process, the stripping of the fruits from the
bunch stalks is significantly better than with the conventional sterilization process. Mills using this can be
operated at close to steady-state conditions, making it unnecessary to make frequent adjustments to
compensate for the types of process fluctuations encountered in a conventional mill. This not only makes
significant manpower reduction possible, but also facilitates automation and minimizes the loss of oil and
kernels. Secondly is Palm Oil Mill effluent treatment. In order to minimize the BOD levels of effluents, more
advanced treatment technology is required and the activated sludge and biogas pilot plants are located.
Thirdly, biomass used as an energy source through gasification can reduce greenhouse gas emissions. During
this process, empty fruit bunches which is waste materials in the past time now can be used as a feedstock for
gasification. Also, the conversion of empty fruit bunches to gaseous fuel provides opportunities for
retrofitting the existing biomass boiler and displacing natural gas in process heating and power generation.

We also have visited the sewage treatment plant. Through the visiting, we know the sewage treatment
processing much better. Besides this, we meet with the engineer Mr. Azhar of SIRIM Berhad about the Palm
Oil Mill Effluent issues and manager of Kajima Corporation. From the meeting, we know that SIRIM Berhad
Company also have do lots of research on renewable energy, set up some Malaysia’s environmental standard,
supple a series training about environmental analysis and control. And the Kajima Corporation is an
environmental business company which provides cradle-to-grave environmental services that includes
consulting, planning, design, construction and aftercare. In details, there are biomass energy recycling system
Metakles, renewable energy engineering, environmental remediation, preservation and creation of the

environment, protection and enhancement of the water environment and effective treatment and reuse of
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waste.

(3) Achievements and its future vision

In order to become the environmental issue leader in the future, this overseas practical is a good
opportunity for me to abroad my experience, enhance my environmental knowledge and skills, improve my
communicating and exchange information abilities by English, and the most important point in my opinion is
I have got the ability of recognizing what is an environmental issue, how to focus on that issue and of course
how to think about the treatment methods or tackle methods based on that issue.

Besides this, during the meeting with managing director and engineering of Kajiama Corporation I
also got lots of important useful information and ideas from them. Kajima Corporation provides lots of
environmental services that including many fields, such as environmental remediation, renewable energy
engineering and other 4 aspects. Because my research is about the dioxin polluted soil remediation by
indirect heating methods, I have specified interested on the environmental remediation. Kajima Corporation
has lots of innovation methods for treating the polluted soil, such as bioremediation for oil contamination,
“drum soil” method for petroleum contamination, “micro-bubble entrainment” method for heavy oil product
contamination. According to the different polluted compounds, they have lots of kinds of treatment methods,
which have very good treatment effective and may not produce any other polluted. Also, they have
environmental protection measures to prevent dioxin exposure. In details, work areas are tightly sealed and
contained by fireproof sheets, and the air inside is removed by fans. This causes negative pressure inside the
fireproof sheet work area, which prevents escape of air that may be contaminated by dioxins. And they also
use ultra-high pressure water for blasting and cutting of refractory bricks and other structures of the
incinerator, release of dust and vaporization of dioxins are prevented.

In a word, this overseas field training provides me with a chance to conduct field surveys in Malaysia
to acquire the field-oriented mind and skill sets that are essential for competent environmental leaders in

future.

(4) Acknowledgement
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Photo 1. Visiting in sewage treatment plant, Kuala Sawah, Malaysia. (30th August, 2010)

-~ T

Photo 3. In Kajima Corporation, Kuala Lumpur, Malaysia. (1st September, 2010)

(Supervised by Shin Taniguchi)



A Review of Challenges to Develop Field-oriented Environmental Leaders : FOLENS Report 2009-2013

Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology
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1. Contents and activities during the overseas field training

With the development of economy, science and technology provide great benefits to the society, but
also bring many environment problems and must be managed in a responsible way to minimize any adverse
effect on human beings and environment. Especially excessive pursuing economy and ignoring the
environment treatment in some developing countries bring huge pollution problems. Malaysia is one of the
developing countries with fast developing speed, the high increased economy also bring many environmental
problems. So the FOLENS of TUAT organized the Green Technology over Seas Practice in Malaysia whose
objective is to visit some local institutes, palm oil mills and sewage treatment plants to investigate the local
environmental status and make clear the big problems about environment and at last proposed our

corresponding solutions. Table 1 is the whole schedule of the practice.
2. Findings and achievements obtained, significant experiences and lessons

Water resource problem is one of the biggest environment problems and should be paid enough
attention to. Palm oil industry and sewage treatment industry are two essential fields that affect the fresh

water resource in Malaysia.

2.1 Modifying the palm oil mill process to decrease the effluent
The treatment of POME needs sophisticated processing, expensive technology, high power
consumption and huge operating cost and is difficult to implement for the scale of operation of most mill is

too small. Although develop new cheap and advanced POME treatment technology is very important, but
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decreasing the yield of POME in palm oil industry is a more efficient and significant way. Thus, modifying
the palm oil milling process to decrease the yield of POME is one of the best approaches to solve the current

environmental problems brought by POME. To reduce the POME four following modifications of palm oil

mill processes have been introduced to some mills.

Table 1 the schedule and actives of Green Technology over Seas Practice in Malaysia

date visit place Attendants content
S. Taniguchi, M. Sagehashi, | The develop history of Malaysian palm oil industry and the application of
8/26 MPOB
S. F. Gong, S. Riya new efficient technology in palm oil mill plants
Nam Bee S. Taniguchi, M. Sagehashi, | Visiting the whole process of Nam Bee palm oil mill and discussing with
8/28
POM S. F. Gong, S. Riya, L. Zhao, | their engineers about environmental problems
8/30 Kuala S. Taniguchi, M. Sagehashi, | Visiting the whole process of sewage treatment plant and discussing with
(am) Sawah STP S. F. Gong, S. Riya, L. Zhao, | engineers of Kuala Sawah STP about environmental problems.
8/30 S. Taniguchi, M. Sagehashi,
EEEM Discussing with engineers of EEEB about problems in design of STP
(pm) S. F. Gong, S. Riya, L. Zhao,
9/1 S. Taniguchi, M. Sagehashi,
SIRIM The development of green energy technology in Malaysia
(am) S. F. Gong, S. Riya, L. Zhao,
9/1 S. Taniguchi, M. Sagehashi, | Discussing with engineers of Kajima about problems in development and
Kajima
(pm) S. F. Gong, S. Riya, L. Zhao, | spread of environmental protection projects
Plau Carey S. Taniguchi, M. Sagehashi,
9/2 Visiting the treatment process of POME in Plau Carey POM
POM S. F. Gong, S. Riya, L. Zhao,

(1) Continuous sterilization process.

steam at a pressure of 3 bar for about 70 to 90 min. Compared with the batch sterilization, Continuous

Sterilization is one of the key processes in the palm oil mill. The fresh fruit bunches are cooked using

sterilization reduce the steam and labor requires.

(2) Zero dilution clarification process

Combining the continuous sterilization process with a new zero-dilution clarification process has

verified to lead to approximately 50 percent reduction in the amount of effluent discharge from the mill.

(3) Evaporation technology

Evaporation technology can save 50% water and have higher heat transfer and little oil loss.

(4) Reduce the live steam usage in other processed

POME greatly and also brought some big benefits. In some process, using the modified processing can

decrease more than 50% POME.

Compared with the traditional processes, these new improvements have decrease the volume of
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2.2 The main problems of sewage treatment
Sewage treatment is very important for protecting of our environment and save our depleted water

resources and Kuala Sawah Swage Treatment Plant play an important role in protecting the local
environment. Meanwhile, the following conclusion also can be gained from the case of Kuala Sawah Swage
Treatment Plant:

(1) Sewage treatment plant needs huge investment but generate little, so government support s and public
environment protection awareness play the key role.

(2)Local people’s life style seriously affected the property of sewage, Designers should think about the
affection brought the life style.

(3)Sludge treatment is also a very important link of sewage treatment, which is also the link can produce
big profit (bio-gas). thus we should pay enough attention to it

(4)STP need huge emerge to run and the biggest energy exhaust link is aeration. More energy efficient

technology is needed to developed

3. Achievements and its future vision

To improve global health and sanitation and consequent reduce the spread of disease and protect our
limited fresh water resource, efficient decreasing the wastewater generated by domestic and industries, and
collecting and treating of sewage is urgent needed in developing country. From this point, for improving the
environment and protect our rare water resource the following points deserve much more attention:

(1) Get more investment from local government and the developed counties.
(2) Develop low cost and high energy efficient technology

(3) Promote environmental protection awareness and formulate strict environmental protection regulation.
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Photos
1 Visiting of Nam Bee Palm Oil Mill
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2 Taking joint photo with Doctor Sivasothy Kandiah of MPOB
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3. Visiting the Kuala Sawah STP
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4 Discussing with engineers of EEEM

(Supervised by Shin Taniguchi)
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Evaluation of sediment and carbon losses associated with soil surface
erosion

Pham Anh Thi Quynh
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Destination and period: Vietnam Forestry University, 08/25 — 09/25/2010

Key words: Soil erosion, land use, Carbon loss

(1) Contents and activities during the overseas field training:

Overseas field training is a core activity in the FOLENS program. On September, I had a field trip to
Vietnam Forestry University, Vietnam, under the guidance of Professor Takashi Gomi and Dr. Phung Van
Khoa (The lecturer of Vietnam Forestry University) with title: “Evaluation of sediment and carbon losses
associated with soil surface erosion”. In this overseas field training, my main objective was to examine
potential soil erosion and soil production (C, N) in different land use types of low mountainous region of
northern Vietnam; then evaluation the relationship between processes of soil loss and maintenance of soil
product ivies. We finally address the land management practices and soil conservation in agriculture and
forested land.

Soil erosion and production has been one of the leading environmental problems not only in Vietnam
but also in the world. Each year, about 10 million ha of cropland are lost due to soil erosion, thus reducing the
cropland available for food production. This is a serious problem because more than 99% of the world's food
comes from the land. On the other hand, soil erosion is a natural and inevitable process that can become serious
environmental and economic problem when it is accelerated by human activities. Water supply and storage
reservoirs, freshwater and coastal environments, agriculture and urban productivity can all be negatively
impacted by accelerated soil erosion. Among the factors explaining the intensity of soil erosion, plant cover
and land uses are considered the most important, exceeding the influence of rainfall intensity and slope gradient
(Thornes, 1990). Without exception, deforestation and substitution of forest by human activities has led to a

dramatic increase in soil erosion. That we have provided useful information aiding understanding of
the relationships between changes in plant cover and soil erosion is very essential.

This study was carried out at Luot mountain and adjacent area of Vietnam Forestry University, located

in Xuanmai town, Chuong My district, the northwest of Ha Noi capital. Based on LANDSAT data and remote
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sensing supervised classification, we selected 10 land use types, which are typical in the low mountainous
region of northern Vietnam (Paddy field and wetland was excluded for this study). For each land use types,
we selected three small plots (1 x 1m?), thus, we totally collected 30 small plots. On each small plot, we
measured coordinate, slope, vegetation, litter, soil hardness, soil texture, soil moisture, evidence and feature of
soil erosion. In addition, we collected soil samples to analyze soil water repellency, soil C/N ration, soil organic
content. Since litter and ground cover condition may be associated with solar radiation input (light condition)
to ground surface, we measured canopy openness using a fisheye lens and digital camera.

These are some pictures of this field trip.

Fig. 3 Collected understory vegetation and litter Fig.4 Collected soil sample
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(2) Findings and achievements obtained, significant experiences and lessons (less than 600 words)

Overseas field training is one of the significant activities in the FOLENS program. In my opinion, |
confirmed that it was a really positive experience for the participants. We were asked which aspects of the
field trip increased their interest and/or understanding of environmental section. Students rated “seeing what
environmentalists do”” as most important. We were also asked to rate their understanding of various aspects of
environment before and after the field trip to see where they developed the most as a result of the field trip. As
a result of our participation, our awareness of the diverse students and professionals interested in environment
increased the most.

On the other hand, overseas field training provides students with opportunities for seeing and learning
real development issues confronting many developing countries of today. It also acquires an interdisciplinary
perspective through group work with students from different academic disciplines; nurture their insights and
skills for coordinating among stakeholders with conflicting interests through a case study of a small area.
Moreover, we can improve our communication skills through group work with people from diverse cultural
and professional background and conducted field survey in English.

For myself, I got many actual experiences from this trip. I knew and understood clearly on the local
environment and observation condition in Vietnam Forestry University. We also had a good opportunity to
learn how to and what to do in the Field investigation and in the lab. I met and worked with people who are
interested in the same things as me and to find out what they want (and did) with their research and their view
on the different methods. I received their support about work and passions and all the different experiences
that are available. It’s hard to point to one thing that was the most inspiring, because the whole trip was full of
so much information. We would like to express our sincere gratitude to Dr. Phung Van Khoa, who were
extremely personable and offered advice that I will keep for future study decisions. In Vietnam, [ had gained

many experiences with short time, only a month.
(3) Achievements and its future vision (less than 400 words)

After I come back to Vietnam, I will continue to work at Vietnam Forestry University as a leader of
environmental science and resources management. Skills and knowledge (comprehensive perspectives based
on field experience and ability to develop environmental management strategies) that I gained from this
program which can contribute significantly to my future teaching work. Like any Vietnamese, all qualities I
possess are normal, those are enthusiasm and idealism about a clean sustainable world, a fair — equal society,
where people all over the world have the same right to live whit pure air, the right to use an abundant clean
water resource, and the right to share technology in efficient waste disposal. So that, I hope I can impart to
students not only knowledge, but also my thoughts, and a willingness to contribute as much as possible for
developing a sustainable world. I will teach my students, as they will have more opportunities to approach new
information and technique for environmental monitoring and assessment. I specifically focused on forest and
watershed management for teaching students when I go back to my country. Watershed framework is important

and essential for the environmental leaders who will serve efficiently and directly for our future living
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environment and natural resources management.
I also would like to continue utilizing network and friendship with other international students which
gained within this program and IEAS. This network will also be important for future generations, and

contribute to the world’s enterprise of preserving our planet, in which, Vietnam is an indispensable part.

(4) Acknowledgement

I would like to express our sincere gratitude to Prof. Gomi and Dr. Khoa for their great support and
hospitality while we were in Vietnam. I appreciate support by field and laboratory assistances in Vietnam
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Study on the Rice Breeding and Production System and Environment
Condition in Mekong Delta, Vietham
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(1) Introduction (Contents and activities during the overseas field training)

Mekong delta, located on the Southern part of Vietnam, is consisted of about 20 percent of total
Vietnam population. With about 63.1 percent of land used for agriculture, Mekong delta is a potential area
for agriculture field, contributing about 20percent of the total Vietnam’s GDP. So far, farmers have
extensively used agro-chemical and even more greater amount in response to the climate change in their
agro-production systems, especially paddy rice field, to ensure the fruitful output. Consequently, the residue
of agro-chemical is a non-point source pollution, which has recently become a big threat to the environment
in Mekong delta. Moreover, the increasing price of agro-chemical has led to the reduction of farmers’ income,
which is a stumbling block to the government’s poverty reduction poverty. Simultaneously, with the increase
in population, the demand for energy has been increasing at a quick pace rate with the average rate of about
14.7 percent per year while the access to electricity and energy is still limited, especially for the rural area,
which has led to the scarcity of energy support for the population (Nguyen Le Troung, 2004). To fulfill the
shortage, fossil fuel and especially energy wood have been used. However, the use of fossil fuel and wood is
not so stable due to the increase in price, degradation of forest and environmental problems. The overuse of
agro-chemicals and energy shortage challenge have been a thorny issue for Mekong delta.

The purpose of this report is to illustrate the activities and the achievements of oversea field training
which has been conducted in Mekong delta, Vietnam. The field training was conducted under the topic
“study on the rice breeding and production system and environment condition in Mekong delta, Vietham”,
with the main focuses on farmers’ rice cultivation traditional and changing practices, and other challenges
related to environment for famers in Mekong delta. Lasting for two week from 17 September 2010 to 30
September 2010, the field training was successfully conducted under the guidance of Professor Dr. Hirata

Yutaka and in cooperation with laboratory of Plant breeding of Can Tho University, Vietnam and especially
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under financial support by FOLENS (Education Program for Field Oriented-Leaders in Environmental

Sectors in Asia and Africa).

Figure 1: Biotic and abiotic problems in paddy rice field

During the field training, some provinces in Mekong delta areca were selected as visiting sites. Ang
Giang and Soc Trang provinces were selected for rice cultivation field visiting in order to investigate the
farmers’ traditional cultivation practice and the change in their practice. Apart from this, there was also site
visiting to Anh Long province and some areas along Mekong River to observe the use of biomass in farmers’
scale. Moreover, information inquiry and some field experiment visit were also conducted in Can Tho

University with the help of staff in laboratory of plant breeding.

(2) Findings and achievements obtained, significant experiences and lessons

The excessive use of Chemicals in agriculture especially paddy rice field has been identified as the
main cause of the soil degradation and water pollution in Mekong delta. Faced with The adverse change of
climate, salinity and acid soil problems and pests, farmers has used even greater amount of fertilizer and
pesticide to ensure that they can enjoy the fruit of their agro-products. However, this kind of practice has
resulted in farmer’s loss in income and even caused even more serious impact on the environment. That
proves that intensive agro-chemical usage in agriculture in Mekong delta is not suitable and compatible with
the farmers and environmental condition any more, which necessitates a suitable and long-term solution.

Besides, the energy shortage challenge has been considered as a main problem for Mekong delta,
especially rural area. Nguyen-Thien, Thanh reported in Biomass Utilization Development in Vietnam report
that in Mekong delta, 70 percent of the population is living in rural area. However, only 80 percent of them
has access to electricity and energy provided by the government, while the rest are depending on wood and

fossil fuel to get energy for their daily lives.
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To deal with above stated problems, an
idea of sustainable agriculture has been put under
consideration and introduced to farmers. With the
use of new improved varieties which are resistant
to disease and pest, farmers have reduced the use
of pesticide in their paddy rice field. What’s more,
the bio-fertilizer and organic fertilizer have been
introduced to farmers. The bio-fertilizer and
organic fertilizer not only help farmers reduce
their expenditure on chemical fertilizer but also
improve the soil quality and reduce the
environment pollution compared to the chemical
ones.

Moreover, the introduction of biomass and
biogas production in small scale has helped not

only meeting population’s demand for energy but

also famers making a better and efficient use of
residue agro by-production such as straw, cow Figure2: Rice Varieties Improvement testing
dung, sugar cane etc. efficient use of these

materials is considered as reduction of CO, emission which contributes to the world’s action against the

global warming.

Figure3: Process of Biomass small scale Use in An Long Province

From the observation from during the field training, the concept of sustainable agriculture and
renewable energy could be successfully applied in developing countries to ensure the food security, sufficient
energy usage and a clean environment, which lays the cornerstone for the socio-economic development and

poverty reduction.
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(3) Achievements and its future vision

With the world struggling with increase in population and climate change, demand for more food and
sustainable source of energy are becoming a big concern among human races all across the world.

Excessive amount of fertilizer and agro-chemical such as insecticide, applied in agriculture sphere to
ensure the crop productivity, has caused the adverse changes to the environment. Moreover, the increase in
price of agro-chemical makes it no longer compatible and friendly to farmers due to their loss of income.

In addition, the Mekong delta’s population especially in rural area has faced the shortage of energy
supply for their daily lives, which result in the heavy depend on wood fuel and fossil fuel. However,
interestingly, there is an inefficient use of abundant resources from the agro-residues has led to environment
contamination and loss of resource for energy.

However, the improvement in agriculture practice system with resistant varieties as well as
bio-organic fertilizer and usage of biomass seems to have worked in Mekong delta, with the reduction of
environmental impact of agriculture activities and farmers’ expenditure on agro-chemical.

Therefore, the idea of sustainable agriculture and renewable energy usage can be considered a more
potential and realistic strategy to achieve the food security and material-cycle societies for our current and
future generations which are struggling with the climate change and food and energy crisis. Moreover, that
might lead to the poverty reduction which causes the environment problem from the viewpoint of vicious
poverty and environment cycle.

However, personally, the successful implementation of these concepts is not easily achieved. Based
on my experience in the field training, the international cooperation, local networks and participation of local

people are necessary and should be considered top on priority.
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(1) Content and activities during the overseas field training

In the morning of the first day, we visited the laboratory which was used for samples pretreatment,
Lab of General Chemistry in State University of Jakarta. After we kept some equipment in the laboratory, we
started to collect samples from some areas in Jakarta. We divided this training into two sessions, firstly we
conducted some sampling activities with my supervisor, Prof Hideshige Takada, and secondly I conducted

some sampling activities by myself.

A. First Activities (September 26™-October 2™
Sediment sampling: surface river sediment samples were collected using Ekman Dredge from
several rivers that flow through Jakarta. There were 3 different areas, namely (1) northern of Jakarta, the
area related to downstream river, (2) middle of Jakarta, the area with located in the middle of the city, (3)
southern of Jakarta, the area related to upstream river. Water sampling: water samples were collected using
stainless bucket from river water where sediment sample was collected. Water samples also were collected
from groundwater sources to investigate water quality in urban area. Several important parameters of water
quality such as pH, temperature, conductivity, and salinity were measured directly in the sampling site.
Garbage dumping site: leachate samples were collected from Bantar gebang landfill. Parameters such as pH
and conductivity of the leachate were measured directly. Fig 1 shows the first sampling activities.
Almost all of the sampling location mainly innorthern of Jakarta where we collected river sediment and
water samples were polluted rivers with characteristic dirty water, black color, a lot of floating garbage and

odor. The smell from garbage and waste was really strong. Jakarta has only one sewage treatment plant
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which means limited area was covered. Most residents discharge their domestic waste directly to the river or
canal. The low social awareness in taking care of their environment can be seen by the huge amount of
garbage that they discard to the river or canal. Throwing household garbage into the Ciliwung river as the
main river flowing through Jakarta city has been a routine for residents in Jakarta for many years. That is
why Ciliwung can be the longest garbage river in the world. Many industries also discharge directly their

effluent to the river or canal making worse condition.

(©) (d)

Fig. 1 (a) water sampling, (b) polluted river, (c) sediment sampling, (d) garbage dumping site

Several rivers where near to the industrial area look more polluted. The pollutant not only come from
common garbage but also caused by oil disposal activity. In one location sampling, we found small industry
handling used engine oil from boat without waste treatment and discharge their waste directly to the river.
The polluted rivers have become serious environmental problem in Jakarta. There are 13 rivers running
through Jakarta city and enter into Jakarta Bay. This makes Jakarta Bay has function as receptor of domestic
waste, industrial effluents, urban runoff, port activities and spillage may cause heavy pollution in this area.
Some researchers (Arifin, 2001, Rohyatun, 2008) have revealed heavy metal pollution in this area. However,
there is still limited data for micro organic pollutant. The sediment river sample collected will be analyzed to
identify and quantify polycyclic aromatic hydrocarbon (PAH). PAHs have become increasingly concerned

due to their toxicities and persistence including mutagenic, carcinogenic, and endocrine disrupting nature.
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Bantar gebang is the biggest landfill in Indonesia which an area of more than 100 Ha. It looks like as
mountain of trash. In Indonesia including Jakarta, it is common that household does not separate their
garbage to several group such as combustible, incombustible, recycle material etc, so in nearby this landfill
we can find communities who are living as collector and separator garbage. They live in extreme poverty and
use the landfills as a source of food and income. A large number adverse impact may occur related to
landfill operation.

Most of rivers in Japan are by far much cleaner than those in Jakarta. This is because Japan has
sewage treatment plant system and also Japanese have high awareness to take care their environment. They
don’t discard their garbage directly to the river or canal. They are accustomed how to classify their garbage
before throw away.

Public lecture: Prof Takada gave talk about International Pellet Watch in University of Lampung as
one of the host universities. Because the university is not located so far from the beach, the topic selected by

Prof. Takada become more interesting and have got good respond.

B. Second Activities (October 4™-October 8")

Air sampler: air samples were collected using High Volume Air Sampler (HVAS) from 5 locations
where 3 locations for representative of heavily traffic road, 1 location for representative of industrial area,
and 1 location for representative of residential area. Prof Takada demonstrated how to install HVAS in one
location of heavily traffic road. The remaining locations of heavily traffic road, industrial area, and
residential area were done in the second activities. Street dust. street dust samples were collected from
several locations using brush and shovel and kept it in the screw can. Street dust samples were collected
from heavy traffic road, 3 samples from industrial area and 3 samples from residential area. Emngine oil :
fresh engine oil and used engine oil samples were collected from fresh engine oil store and service station
whose store temporary storage for used oil. Soot : soot samples were collected from the gasoline and diesel
vehicles by scrapping the inner wall of exhaust pipe with a spatula. Totally sixteen soot samples were
collected from 3 truck soot, 2 bus soot, 3 diesel minivan soot, 3 gasoline car soot, and 5 motorbike soot.
Tire : used tire samples were collected from tire stores which keep used tire for temporary and street vendor
who sells used tire. Totally 5 samples tire used were collected by cutting small pieces of tire using knife.
The second sampling activities are shown in Fig. 2

Jakarta is the capital city of Indonesia which is center of politics, economy and social activities. It has
an area 661 square kilometer and 9.5 million inhabitant based on the latest census count population
(Setiawati, 2010). Currently, the motor vehicle is increasing by about 1.3% per year (Central Bureau of
Statistical Jakarta, 2002). However, the road expanding is limited and not sufficient to meet the increasing
vehicle. Current public transportation in Jakarta consists of various type of car, starting from mini van
(angkutan kota ), to slightly larger bus (metro mini), and full sized city bus (bus kota). There are also both
two (motorbike) and three (bajaj) wheeled taxis. Due to the poor public service transportation people still
prefer to use their private car facilitating their transport. And there is no massive public transport in city. This
fact implies Jakarta traffic congestion in main road of Jakarta especially in morning and late afternoon. We

suffer traffic congestion every day during our sampling activities. The limited area has caused Jakarta
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resident spread out in last decade to other surrounding area Jakarta. Now Jakarta and the surrounding area
namely Bogor, Depok, Tangerang, Bekasi have been growing as metropolitan area, Jabodetabek. The urban
structure is changing rapidly and dynamically but the urban transport system serving Jakarta and the
surrounding area change slowly. As a consequence traffic congestion becomes worse and crowded. In the
carly 1990, UNEP ranked Jakarta as the third most polluted megacity in the world after Mexico and Bangkok
(World Bank 2003). In Jakarta, automobiles are regarded as the main sources of air pollution. The main
pollutant such as Pb, NOy, SOy, particulate matter, CO, CO, and HC have been revealed. However, the data
for PAH is still limited. These sampling activities were done to get samples related to the traffic or
automobiles in Jakarta for PAH sources.

Unlike with Jakarta, Tokyo does not suffer traffic congestion such as Jakarta. Tokyo has good
massive transportation and policy to encourage people use the public transportation than private car. They

also have good habit, riding bicycle to go somewhere when the place not so far.

(©) (d)

Fig. 2 (a) traffic congestion, (b) acrosol sampling, (c) used engine oil sampling, (d) soot sampling from minivan
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(2) Finding and achievements obtained, significant experiences and lessons

Overseas Field Training gave me the opportunity to learn how to handle environmental sample
collection practically, from planning and preparing, during traveling, sample collection and preserving.
Although I focus to collect sediment and aerosol sample, but handle other samples is very important to
improve my skill and knowledge. For my doctor course I will analyze PAH from sediment, aerosol and
potential source materials related to the traffic. This research will study distribution, source identification
and pollution level. The results will be important to the government and stakeholder to reduce pollution by
pollutant controlling from source point.

Overseas Field Training not only gave me the opportunity to handle environmental sample collection
but also chance to meet local people. Their life style and condition must be affected to the environment. The
environmental problem such as pollution in air, water, coastal, soil, increasing sea level, flood etc can be
observed directly. If there is no serious action taken, this problem will become extremely bad conditions for
the future.

My background is related to sample analysis, working in laboratory to solve environmental problem.
But to be field-oriented leader in environmental sector it’s not enough. In this side, Overseas Field Training
will become an exercise to improve social sense with observation of the real environment, get information
and perspective from local people, their life style and some other real problems. For the future it will be
valuable experience and lesson to make right decision solving environmental problem as a field oriented

leader.

(3) Achievements and its future vision (less than 400 words)

The Overseas Field Training gave valuable experience and lesson to my future. I observed so many
environmental problems in society. Sometimes we already know the technology and solution to solve the
problem, sometimes we already know heavy polluted area, but without willpower, leadership, manpower,
and coordination, solving environmental problem never gain success completely. Indonesia government has
launched several programs to solve environmental problem, but the result is still not optimum.
Environmental problem cannot be solved by one person or one discipline. It is needed good planning,
execution and control. We need integrated and comprehensive approach to solve the problem. We need to
work together from government to common people, from local to regional and international, and from
researcher to stake holders. So to my future, I will develop collaborative research to contribute solving

environmental problem more comprehensive.
(4) Acknowledgement
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The investigation of treatment technology of soil pollution and
efficiency usage technology of energy in China
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(1) Contents and activities during the overseas field training

The overseas field training was carried out in China from 27" October to 5%, November,
2010. It is a very good chance for me to investigate the treatment technology of soil pollution and
efficiency usage technology of energy in China. This important training improved my personal
ability and acknowledgement greatly for me as a future environmental leader in Asia and Africa.
During this training time, my tutor (professor Taniguchi) and I visited a series of research institute
and plant which included such as Chinese Research Academy of Environmental Science
(CRAES), Beijing Municipal Research Institute of Environmental Protection, Research Institute
of Petroleum Processing (RIPP), Chinese Academy of Sciences (CAS), Ebara Boshan Pumps Co.,
Ltd, Zibo Shandong China (EBP). During the visiting process, I tried my best to focus on the
issues or problems of soil pollution, usage of energy and product, asked lots of questions and
communicated, discussed with the researcher and engineer of the research institute or plant. At
the same time, during the time of discussion or conference, I also took lots of notes, and after
went to back hotel I summarized the notes and memories in a report every day.

The treatment technology of soil pollution, efficiency usage of energy and control of
environment and safety in plant will be introduced in this report. The developing countries such
as China are facing the serious conflict between environment and development. In fact, it is very
urgent for these counties to control environmental pollution, improve the usage efficiency of
energy, and control the safety and emission of the plant. During this overseas field training time,

I knew that the research of soil pollution control are being carried out in Chinese Research
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Academy of Environmental Science (CRAES), the research of efficiency usage of energy are
being carried out in Chinese Academy of Sciences (CAS). In addition, the condition of safety
control and environment control is very good in Ebara Boshan Pumps Co., Ltd, Zibo Shandong
China (EBP). It is certain that the investigation can give us a clear framework of the present

treatment technology of soil pollution and efficiency usage technology of energy in China.
(2) Findings and achievements obtained, significant experiences and lessons

China is the biggest country in Asia, which locates in the southeast of Asia. During the
past thirty years, great changes happened in China. China made great progress in development of
industry, especially in economic. Till now, its amount of GDP reaches the second position in the
world. However, as the result of industrial development, many issues such as environmental
pollution, exhaust usage of energy, control of environment and safety in plant appeared in China.
Fortunately, China government realizes these issues and supplied method to deal with them. In
this section, three parts will be introduced. We can have a comprehensive understanding of
treatment technology of soil pollution and efficiency usage technology of energy in China.

Firstly, I visited the Department of Soil Pollution Control, Chinese Research Academy of
Environmental Science (CRAES), and did series of experiments of how to check the effect of acid
rain on soil. Doctor. Tian Wenjie showed me how to detect the PAHs in the polluted soil. The
sample was first milled, and separated into different meshes. Then, the treated soil was dissolved
into organic solution. At last, the extracted solution was analyzed using HPLC (high performance
liquid chromotopragraph), thus, the Level of PAHS was detected, and the related treatment
method will be suggested. Doctor Tian is doing the research of effect of acid rain on the PAHs
contents in the polluted soil. It is a very interesting experiment, the routine of effect of acid rain
on the PAHs contents in the polluted soil will be got by a series of simulated experiments. At last,
a treatment method will be made for the polluted soil. I also discussed with Prof. Gu Qingbao and
Prof. Hou Hong, they introduced the main research sections. They said a set of soil treatment
technology was applied in a plant.

Secondly, I visited Sinopec Corp. Research Institute of Petroleum Processing (RIPP) and
process engineering research lab, Chinese Academy of Sciences (CAS) respectively. After the
discussion with Doctor Ma Chengguo anf Doctor Hou Ao, I learned the recent progress of
desulphurization technology of crude oil and Gasification technology of coal. They all used
simulation software to estimate the actual reaction data, and the data will be a reference for the
industry. It is very helpful for the decreasing of polluted gas and the saving of energy. After the
visits, I have a basic understanding of how to use the simulation software is very helpful for the
experiments.

At last, I visited Ebara Boshan Pumps Co., Ltd, Zibo Shandong China (EBP). Firstly,
Terada san introduced the general history of EBARA and EBP to us, which made me have a basic
understanding of EBP. Secondly, Mrs. Zhang Yugqin introduced the environmental control of EBP
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to us, after her introduction, we know that little of waste water gas was produced in EBP, and the
level of noise is below the China standard. Thirdly, Mr. Wu Zhenping and Jiang Zuodong
introduced the safety control and enrollment of new employee in EBP. Honestly speaking, the
safety control in EBP were carried out very well, there are almost no accident in EBP. Yasunaga
san showed us to visit the whole process of pump production, he told us lots of knowledge of
pump production, after the visiting of plant, we had a discussion, Yasunaga san has his own saying
“safety is first, quality is second, customer is the god”. After the visiting of EBP, I understand the

environmental control and safety control is very important in a plant.

(3) Achievements and its future vision

In order to become an excellent environmental issue leader in the future, the field overseas
training experience is a good chance for me to abroad my personal view, enhance my personal
knowledge and skills of environmental treatment, improve my personal ability of communication
and exchange information with others, and the most important point in my view is that [ have got
the ability of recognizing what is an environmental issue, how to focus on that issue and of course
how to think about the treatment methods or tackle methods based on that issue.

In addition, during the meeting with Prof Guo Qingbao and Prof Hou hong, I also got lots
of important useful suggestions and ideas from them. They told me how to apply own
acknowledgement into the research and daily life, and must have a right attitude to carry out own
study and research. Then, I can make great progress in my own work. After discussed with my
friends Dcotor Ma Chengguo and Hou ao, I learned that how to carried own work in a strange
environment as a new employee. They told me that they obtained acknowledgement form
university is not enough for their work at present, they need to study all the time in their working
environment. [ will never forget the visiting in Ebara Boshan Pumps Co., Ltd, Zibo Shandong
China (EBP). Although it was only two days time, I still learned so many acknowledgements than
my personal imagination. After the discussion with manger Terada and Yasunaga, Mrs. Zhang
Yugqin, Mr. Wu Zhenping and Jiang Zuodong, | understood why EBP becomes a so successful
international company in the world. EBP try its best to care employee, to pay its duty to the society,
to protect our environment, to rich our daily life. I think it is the best to cited the saying of manager
Yasunaga” afety is first, quality is second, customer is the god”

At last, this overseas field training provides me with a chance to conduct field surveys in
China to acquire the field-oriented mind and skill sets that are essential for competent

environmental leaders in future.
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The investigation of treatment technology of soil pollution and efficiency usage technology
of energy in China
Sen Li

Photo 1. Meeting and doing experiments in Chinese Research Academy of Environmental Science (CRAES).
(29 ™ October, 2010)
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Photo 2. Visiting Research Institute of Petroleum Processing (RIPP) and Chinese Academy of Sciences
(CAS). (2" November, 2010)

Photo 3. Visiting and meeting in Ebara Boshan Pumps Co., Ltd, Zibo Shandong China (EBP).
(4™ November, 2010)
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(1) Contents and activities during the overseas field training

I and my supervisor, Prof. Dr. Tsukasa Iwashina are surveying the flavonoids in the leaves of
Chrysanthemum sensu lato (Asteraceae). Flavonoids are the important resource, which are utilized as
pigments and medicinal materials. The genus Chrysanthemum sensu lato is classified to the tribe
Anthemideae of the family Asteraceae, | notice subtribe Artemisiinae in particular. This subtribe includes
some important ornamental, edible and medicinal plants such as C. morifolium and C. indicum. Their species
have already been surveyed about flavonoids (Bohm and Stuessy, 2001). However, other species in the
subtribe have not been investigated. My purpose of the research is to survey flavonoids of Chrysanthemum
species and find these chemical characters as unutilized resource. We have already isolated and identified the
almost flavonoids in Japanese Chrysanthemum sensu stricto and now are in progress about Japanese
Chrysanthemum sensu lato species. Moreover, I also hoped to survey the flavonoids of Chinese species.
China is the biggest country in Asia and keeps many plant resources including Chrysanthemum sensu lato,
because the country has various environment such as forests, grass land, rocky, desert, high mountain,
seashore and so on. However, chemical characters, composition and distribution of the flavonoids are not
well known in many Chinese plants. China has some problems such as environmental disruption by rapid
development, so some plants are in danger of extinction. I think that the Chinese plants are very important
and their flavonoid composition should be clarified.

The plants produce flavonoids for the defense from various environment stresses, e.g. ultraviolet rays
(UV), low temperature, dryness, and attack from insects. Chrysanthemum species grow in sunny places,
which are exposed to stronger UV irradiation such as rocky place and seashore. Many Chinese

Chrysanthemum species are adapted to various environments. [ expect that their flavonoids are quantitatively
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and/or qualitatively different in various environmental conditions.

My purpose of the research is to clarify the interspecific and intraspecific variation of flavonoids in
Chinese Chrysanthemum sensu lato species in collaboration with Prof. Dr. Whang Liang-Sheng. He belongs
to Beijing Botanical Garden, Institute of Botany, the Chinese Academy of Sciences, and is my counterpart. |
collected the plant materials of “Chrysanthemum sensu lato” species to survey their flavonoids in this
program.

This field trip includes the program for FOLENS, field-oriented leaders in environmental sectors in
Asia and Africa. The leader needs to have some knowledge, which is concerned to environmental issues,
local society systems, lifestyle of each area and so on. How can we get this knowledge? I think that many
experiences and communications at various areas of the world are the key factors. I want to get some
knowledge and experience for the leader through the lecture.

I and my professor stayed in Beijing and its suburb, China for 7 days. Our schedule was as follows.
First day: Departure to China. Second day: Inspection of Chrysanthemum field for ornament at “North
National Forest Plantlet Exemplary Base” with Prof. Wang and Prof. Dai. Prof. Dai is a researcher of
ornamental Chrysanthemum and belongs to Beijing Forestry University. In this afternoon, we visited
“Beijing Forestry University” and I lectured our research to some students and researchers. Third and forth
days: Collection of Chrysanthemum sensu lato in Mt. Wulingshan, which is the highest mountain around
Beijing area with Prof. Wang and Dr. Lin and Dr. Ri. Dr. Lin studies taxonomy of Asteraceae and helped our
plant collection. Fifth day: Collection of the plant materials in Mentougou District with the same member.
Sixth day: Visited Beijing Botanical Garden and Laboratory of Prof. Wang, and Seventh day: Return to

Japan.
(2) Findings and achievements obtained, significant experiences and lessons

1. My research

We collected 4 species from 12 sites (sites name; A to L), i.e. Chrysanthemum chanetii from 3 sites
(A, E and J), C. lavandulifolium var. lavandulifolium from 8 sites (B-D, G-I, K and L), C. morifolium and
Ajania parviflora from D and L, respectively (Table 1 and 2, Fig. 1). Ajania species is also included in
Chrysanthemum sensu stricto in Japan. Japanese Chrysanthemum sensu stricto can be divided in to three
sections, sect. Ajania, sect. Chrysanthemum and sect. Arcantherum (Ohashi and Yonekura, 2004). Their
morphological characters are as follows, i.e., sect. Ajania put tubular flowers alone on the head, but other
sections have both tubular and ligulate flowers. These sections can be easily crossed and to make hybrids
each other. I think that three sections are included in Chrysanthemum sensu stricto from this reason. On the
other hand, another opinion is that their sections are independent genus, respectively. Collected species were
identified by Dr. Lin, which advocates the former opinion.

Environmental situations of the 12 places where we collected the plants were as follows. A: mountain
slope, B: mountain slope along the road, C: stone wall on terrace, D: mountain slope along the road, and on
limestone or a small amount of soil, E and F: along the road in Mt. Wulingshan, G: mountain slope along the

road, H and K: along the road near Zhaitang Reservoir, I: grasslands on mountain, J: mountain slope along
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the road, and L: Beijing Botanical Garden. The collected plants have grown in locations with enough
sunshine in every places.

Morphological characters of the species are as follows (Flora of China, 2010). C. chanetii put white,
pink, or purple ligulate flowers and shape of the leaves is blade reniform, suborbicular, or broadly ovate. The
leaves were sparsely pilose or glabrous. C. lavandulifolium put yellow ligulate flowers and shape of the
leaves has widely varied, leaf blade ovate, broadly ovate, elliptic-ovate, long-elliptic, or ovate-lanceolate,
and sparsely pubescent on both surfaces or glabrous adaxially. C. lavandulifolium is divided into 3 varieties,
i.e., C. lavandulifolium var. lavandulifolium, var. tomentellum and var. discoideum. We collected the plants,
which has sparsely pubescent on both surfaces. Their characters agreed with those of var. lavandulifolium. C.
morifolium put yellow, white or pink ligulate flowers and shape of the leaves were blade ovate, lanceolate, or
long-elliptic. These species are widely used as ornamental, medicinal and edible. The flowers of the collected
plants are used as tea materials. 4Ajania parviflora put tubular flowers alone on the head and leaves are
petiolate and blade ovate, the color is pale gray-white. The genus Ajania was reported in Beijing and

adjacent area for the first time.

2. Training for field-oriented leader

On the second day, we inspected ornamental Chrysanthemum field, “North National Forest Plantlet
Exemplary Base” with Prof. Wang and Prof. Dai. I talked with some students and Prof. Dai about breeding of
Chrysanthemum cultivars. I could get some new knowledge about ornamental Chrysanthemum in China. And
then, we visited “Beijing Forestry University” and lectured my research “Flavonoids in the Leaves of
Japanese Chrysanthemum Species and Their Distribution Patterns” to students and their readers. It was my
first experience that I perform the oral presentation and discussion in English.

On the 6th day, we visited Beijing Botanical Garden and Laboratory of Prof. Wang and I met and
discussed with the students of Prof. Wang.

(3) Achievements and its future vision

1. My researches of “collected plant materials, Chrysanthemum sensu lato”

All the plants collected were put between newspapers for dryness. Plant materials were prepared for
quantitative analysis (0.4 g dry weight /12 ml MeOH). Hydrophilic internal and high hydrophobic external
flavonoids in the Chrysanthemum sensu lato species were analyzed with HPLC using gradient system. The
measurement was performed with Shimadzu HPLC systems using L-column 2, ODS column (I.D. 6x150
mm, Chemicals Evaluation and Research Institute, Japan), at a flow-rate: 1.0 ml/min., injection: 10 ul,
detection wavelength: 190-350 nm. The eluent was MeCN/H>O/H3;PO4 (22:78:0.2) for pump A and
MeCN/H,O/H3PO4 (40:60:0.2) for pump B. The gradient profile was 1.0 ml/min for 0~20 min and 1.0 — 0.2
ml/min for 20~30 min for pump A, 0 — 0.8 ml/min during 20~30 min for pump B, and finally 30~60 min 0.2
ml/min for pump A and 0.8 ml/min for pump B. The flavonoids of each Chinese Chrysanthemum species
were compared with those of Japanese Chrysanthemum species. Moreover, the samples from 8 populations

of C. lavandulifolium were surveyed for intraspecific variation of flavonoids of the population.
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Interspecific variation of flavonoids among the species are now under investigation. On the other
hand, intraspecific flavonoids variation of Chrysanthemum lavandulifolium showed the almost same pattern
in all population. However, their flavonoids were quantitatively different in each altitude of the population.
High altitude plants were caught in various environment stresses such as cold temperature and UV irradiation
than those of lower altitude. Thus the plants may be synthesize flavonoids for defense from the environment
stresses L population of C. lavandulifolium showed the different flavonoids pattern with other populations.
The plant of this population has an additional hydrophobic flavonoid (retention time 25 min). This flavonoid
was also found from C. morifolium. As a result, I think that the individual is a hybrid between C. morifolium
and C. lavandulifolim. In the future, I will survey the flavonoids of Chrysanthemum and related genera in

detail to completely identify their flavonoids and obtain much knowledge for unknown resources.

2. Training of field-oriented leader

This field trip gave me various experiences, €.g2. communication with Chinese people, opinion about
various environment in China, customs of Chinese, knowledge about Chrysanthemum, how to collect plants
in the foreign country and so on. Chinese people are energetic and were very active. In the future, I want to

be an active field-oriented leaders.
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Table 1. Chrysanthemum species used as plant materials and their collection sites

Species Collection sites
Chrysanthemum chanetii H.Lev. AE ]
Chrysanthemum lavandulifolium Makino B-D,G-LK,L
Chrysanthemum morifolium Ramat. D
Ajania sp. L
Table 2. Information of Collection site
Collction site Altitude Address GPS-N GPS-E
A 265m  Taishitun-town, Miyun, China 40° 28' 5.64" 117°2'0.3"
B 231m  Taishitun-town, Miyun, China 40° 35'8.16" 117°12' 35.12"
C 562m  Caojialu-village, Miyun, China 40°40'37.69"  117° 26' 37.54"
D 536 m  Caojialu-village, Miyun, China 40° 39'38.73" 117" 26' 38.73"
E 1367m  Wulingshan Mountain, Miyun, China 40° 27'44.68" 117° 27' 33.43"
F 1180 m  Waulingshan Mountain, Miyun, China 40° 36'45.27"  117° 27'52.67"
G 146 m  Mentougou District, Beijing, China 39°59'20.07" 116" 2' 7.94"
H 485m  Zhaitang Reservoir, Mentougou District, Beijing, China 39°50'45.85"  115° 40'29.74"
I 648 m  Zhangjiazhuang, Mentougou District, Beijing, China 39°55'35.49"  115°31'3.92"
J 1402m  Xiao Long Men, Mentougou District, Beijing, China 39°59'19.14"  115°25'41.41"
K 482 m  Zhaitang Reservoir, Mentougou District, Beijing, China 39°57'33.06" 115°39'1.07"
L 76 m  Beijing Botanical Garden, IB-CAS, Xiangshan, Beijing, China 39° 48" 116° 28'

Fig. 1. Pictures of Chrysanthemum sensu lato collected.
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Nitrogen & Phosphorus Movements In Chieng Khoi Watershed In Vietham

Bessy Kho Sze Ee
Masters 2™ year, Department of International Agricultural Science, Graduate School of Agriculture

Destination and period: Yen Chau, Vietnam, 16 February — 1 March 2011

Key words: Nitrate, Phosphate, Water Quality, Upland Area

(1) Contents and activities during the overseas field training

Title: Nitrogen & Phosphorus Movements In Chieng Khoi Watershed In Vietnam

Counterparts:

Hanoi University of Agriculture (Dr. Nguyen Thanh Lam)

University of Hohenheim (Dr. Gerhard Clemens)

Training Schedule & Content:

16 March 2011: Arrived in Hanoi.

17 March 2011: Meeting with Dr. Nguyen Thanh Lam and our field assistants (Ms. Nguyen Thi Thuy & Mr.
Nguyen Xuan Huu) at Hanoi University of Agriculture. There was a short briefing on our proposed activities
with input from Dr. Lam and a visit to the biotechnology laboratory, with explanation about their activities
and machines used. Journey to Yen Chau started at 10.00am and ended at 3.30pm.

18 March 2011: A field excursion led by Ms.Thanh, a phD student of Hohenheim University, along the
Chieng Khoi area and the Uplands Program office. Surface water sampling also started in the afternoon, with
the help of Ms. Hoan, a field assistant of Uplands Program.

19 March 2011: Surface water sampling resumed.

20 March 2011: Ammonium, nitrate and phosphate concentrations, pH, EC and temperature parameters were
measured and recorded for each sample. The results were discussed with my supervisor.

21 March 2011: 8 well water samples were taken from each of 3 villages, i.e. Ban Ngoang, Ban Tum and
Ban Put, with the assistance of Ms.Ei Ei and Mr. Huu.

22 March 2011: The aforementioned parameters were measured and recorded for each sample.

23 March 2011: Well water samples were taken from the remaining 3 villages in Chieng Khoi area, i.e. Ban
Heim, Ban Me and Ban Na Dong.

24 March 2011: Followed Ms. Ei Ei and Ms. Thuy to Son La city to retrieve some information about land
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use in Yen Chau area from ministerial departments. After returning, the water samples were measured for the
aforementioned parameters and readings were recorded.

25 March 2011: Assisted Ms.Ei Ei with her gas sampling activity at a paddy field in Ban Put.

26 March 2011: Assisted Ms.Ei Ei with her gas sampling activity in another paddy field in the same village.
27 March 2011: Return to Hanoi.

28 March 2011: Return to Japan on midnight flight.

-

N The main environmental issue in Chieng Khoi area
is soil erosion (Figure 1). Previous forestry activity started
the soil erosion which was later aggravated by agricultural
activities. The villagers depend on 3 main crops, i.e. rice,
cassava, and maize. One effect of soil erosion is loss of
nutrients. Thus, to increase soil fertility, they utilize
livestock manure and chemical fertilizers. My field training
was to see if there were any effects of agriculture on the
surface water and the well water which they use for their
Figure 1: Lanscape of Chieng Khoi area daily lives, and how the Uplands Program is affecting the

lives of the villagers.
(2) Findings and achievements obtained, significant experiences and lessons

The water samples analyzed showed that the ammonium, nitrate and phosphate concentrations in
both surface water and well water are still satisfactory.

The field training has also been a useful practice in honing my skills in field sampling and doing
on-site measurements. Pre-sampling planning has always been one of my main weaknesses. I learnt how to
make more efficient planning through this experience. From other peoples’ projects, I also observed that they
used simple everyday objects such as bamboo or plastic bottles for their activities, such as sampling water.
This is a cheap and innovative way, which also ensures the equipment will not get lost.

Observation on communication between the villagers and project staffs revealed that the staffs
usually tried to avoid paying the villagers money for their participation. Instead, they would buy the
fertilizers needed, or give packets of sugar. They also encouraged the villagers’ involvement in project
activities, such as to take care of the equipment and do simple tasks like applying the fixed amount of
fertilizer on experimental paddy field plots. The staffs were always greeting the villagers, maintaining a good
relationship with them. These methods enable the villagers to be more involved in the programme which
ultimately aims to help the villagers themselves to attain a higher living standard.

Practicality in field activities and the importance of the affected society’s involvement in the project,
without use of money, are the 2 main ideas I received from this overseas field training. As for now, good
pre-sampling planning will be an advantage when I do my own field sampling trip for my master’s course.

From this experience, 1 believe that overseas field training can be better by highlighting to

participants of the training about the many on-going projects in the developing countries so that they can
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choose and plan their own trips. As each participant’s interest is different from the other, planning on their
own, with FOLENS office offering some guidance, is a good way to train their independence and critical

thinking.

(3) Achievements and its future vision

What I learnt from this field trip is that for sustainable agriculture to succeed, patience is very
important. Although the Uplands Program has been running for more than 10 years now, improved ways had
to be introduced slowly into the farmers’ conventional practices, as any drop in their crop yields can be a
major influence on their daily lives (Pepijin, 2010). The Uplands Program is also unique in the sense that it is
a win-win situation for all stakeholders. The villagers gain technical advice and the students and staffs learn
to implement theories on actual situations.

The issues faced by the people in Chieng Khoi area are very relevant in South East Asian countries as
forestry is an important economic activity in these countries. With intensive agriculture commencing after
the forests have been logged or a shorter regenerative period, soil erosion and consequently the loss of fertile
soil are a serious problem. However, people need food and money to survive. Thus, the only way out is to
find a balance between peoples’ needs and environment’s needs.

Observations and lessons from the 2 week field training have inspired me to look into other similar

projects from other places, to compare and collect more knowledge on sustainable agriculture.

(4) Acknowledgement

Special thanks to:

1. Dr. Gerhard Clemens, Coordinator of The Uplands Program, University of Hohenheim, Germany.

2. Dr. Nguyen Thanh Lam (Executive Director), Ms. Nguyen Thi Thuy & Mr. Nguyen Xuan Huu from
Centre for Agricultural Research and Ecological Studies, Hanoi University of Agriculture.

3. The Uplands Program Staffs and Researchers.
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Eco-balance Analysis on Rice cultivation systems related with
Environmental Impacts and Farm Income

Ei Ei Theint (M1)
International Environmental and Agricultural Science
Graduate School of Agriculture
Destination and period: Hanoi University of Agriculture, Vietnam, 16" Feb -1%' March 2011

Key words: GHGs emission, paddy fields, farmland surplus Nitrogen, Interview

(1)Contents and activities during the overseas field training

On 16" February, I went to the Vietnam for oversea fields training. Our group had four persons
including my professor; Dr. Kimura Sonoko Dorothera. The title of my study was “Eco-balance Analysis on
Rice cultivation systems related with Environmental Impacts and Farm Income”. I studied mainly two
environmental impacts from rice cultivation systems. These are quantification of GHGs emission and
farmland surplus Nitrogen from rice cultivation systems for Chieng Khoi watershed scale. For these two
purposes, I collected the necessary data by interviewing with farmers, asking from the uplands office and
collecting soil, water and gas samples from the paddy fields.

We arrived at Hanoi on 16" Feb at about 15:30 pm and moved to Yen Chau on 17" February. In the
morning of 18" Feb, we went to the Chieng Khoi watershed areas for field observation together with the staff
from uplands program and counterparts from Hanoi University of Agriculture. They explained us the land
use system and the main problem of this area. Maize and cassava were intensively grown on the sloping
fields and paddy rice was grown in the valley bottoms. The population of this area rapidly increases. To meet
food demand for this population, farmers adopted two ways; use of chemical fertilizers and the expansion of
agricultural land by clearing and changing the forest lands to agricultural lands. Therefore deforestation and

soil erosion are common problem in this area (Maja Katharina Hertel, 2007).
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(Fig.1) Hill Sides without cover (Fig.2) Preparation for soil Erosion Experiment

Moreover the land use system of upland and lowland is connected and interrelated. Upstream erosion
may lead to sedimentation and siltation of downstream water bodies and paddy fields as well as to nutrient
transportation within sediments and irrigation. Furthermore, organic compounds present in the water also
will influence soil fertility of paddy fields. This will impact not only on rice productivity but also the

emission of green house gases that can contribute to climate change.

(Fig.3) Paddy fields at the valley bottom (Fig.4) Irrigation from one field to other fields

In the afternoon of 18" Feb, I tried to get permission from headmen of 6 villages to be able to
interview with farmers and to do sampling in the paddy fields. Data collecting by interview was conducted
from 19" to 22" Feb. Before interview, I explained them the purposes of this interview and my study plan
with easy words that were not in technical terms. Mr. Huu, field assistant from Upland program translated
from English to Vietnamese. It means I would like to contribute the local people from my knowledge that
paddy field can give not only grain for foods but also have some environmental impacts. On 23" Feb, I
checked and summarized my data that received from interview. And then I collected the statistical data and
the required map from the uplands program office. On 25™ and 26" Feb, I made soil, water and gas sampling

from paddy fields.
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(Fig.5) Interview with farmers (Fig.6) Gas sampling inside the paddy field

(2) Findings and achievements obtained, significant experiences and lessons

Chieng Khoi water shed area is located in Yen Chau district, North-west Vietnam. The elevation of
this area is 300-800m. According to the data from interview, rice is cultivated two times per year and the
average rice grain yield is about 6 ton/ha. Some farmers get very high yield about 12 ton/ha where the fields
are at lower elevation. It may be due to sedimentation effect along the toposequence. Therefore, I made gas,
soil and water sampling in two fields and 9 points per field. The objective of sampling is to evaluate whether
there is any significant differences in methane and nitrous oxide emission within one field.

Moreover, to collect the factors influencing GHGs emission is very important in estimation for
regional scale to reduce the uncertainties. Methane production rate is ordinarily high in flooded soils with
high organic carbon content (Hou et al, 2000). Neue (1993) reported that reduced flooding duration increases
N20 production, whereas continuous flooding maintains an aerobic condition and enhances CH4 production.
Therefore, information about water management, organic matter management and agricultural practices were
collected by interview.

In Chieng Khoi watershed area, irrigated rice area is (73.66 ha) and rainfed rice is (55.66 ha). Single
drainage, double drainage, and multiple drainage are 6%, 44% and 50% of total area. Farmers use different
organic amendments. 29% of total area is used compost. 54% is Green manure plus animal manure. 3% is
human manure plus animal manure plus green manure. 5.7% is human manure plus animal manure. 5.7% is
animal manure only and 3% is used no organic amendments. These all data will provide more accurate
estimation of green house gases for Chieng Khoi watershed scale.

During this training, I realize the procedure for permission to do research in farmers’ fields (e.g; how
to discuss and make contract with farmers). Another opportunity is that in Chieng Khoi area, uplands
program has been conducted since 2000. It is long term research collaboration between Hohenheim
University and seven universities and research institutes in Thailand and Vietnam. We met students from
Germany, American, Vietnam and some staffs from this program. Every day, we had dinner together and got
a chance to communicate with them. During dinner time, we can share about study plan each other.
Moreover, some information for the data source can be obtained from the conversation at dinner time
because this program had been conducted since 2000 and many researches had already done. Therefore,

communication skill and language efficiency is very important to exchange the knowledge and information
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from each others.

Moreover, I joined to another interview that was made by uplands staffs. Before making interview,
they made test whether the farmers can understand their questions easily or not, how long does it take for
interview and some items need to be added or not. If some questions are difficult to answer, they modify
their questions. Ms. Thanh Nguyen, researcher from uplands programs explained me that the optimum time
of interview for one farmer should be 20-30 minutes based on her experience. Because farmers may be busy
with their fields” work and they will feel boring if the interview is too long. Finally, I would like to say that
field survey is necessary before conducting research to know about actual field condition and problems.

Therefore, it was new and good experience for me to become environmental leader.

Figure (6) Joined to the another Interview by uplands staff

Another important thing to become good environmental leader is adaptability in local area easily and

communication manner to get friendship with local people by expressing the respect to their culture.

(3) Achievements and its future vision

Conservation of natural resources is very important to improve the living condition of one region.
Therefore, scientific research findings play a vital role to contribute the appropriate technology to prevent the
degradation of natural resources. Leading of stakeholders, transfer of technology through extension workers
and active participation of local people are also very important to be a successful work. At first, a good way
to adopt a new technique is learning by seeing by demonstration of the technique. Second step is learning by
doing themselves. In addition, support and encouragement of stakeholder and international cooperation can

lead to the solution of environmental problems.
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Agriculture and environmental management in Thailand

Jameekorn TUNGSOMKID
Master course, IEAS, Tokyo University of Agriculture and Technology
Destination and period: Thailand during on 20 Feb — 215! March, 2011

Key words: environmental management, royal project, sustainable development, waste disposal management,

waste water treatment

(1) Contents and activities during the overseas field training

I went to overseas field training with Associated Professor Hirotaka SAITO. The title is agriculture
and environmental management in Thailand. The aim of this trip is to study the agriculture, irrigation
systems and environmental management. I visited Laem Phak Bia Project, Royal Chitralada Agricultural
Projects, Doi Tung- Development Project and Huay Hong Kri Project. There are Thailand’s Royal Projects. I
studied sustainable development in agriculture and waste disposal and wastewater treatment. At Thai
Organic- Farm I studied agriculture. At Sirindhorn International Park I studied conservation of nature and
environment. At Maemohmine I studied environmental management. At Siam Food Company Limited I

studied irrigation systems and appropriate wastewater treatment. At Wongpanit I studied waste management.
N OO o o The position of province is shown in Figure 1

~ - ois 1. Doi Tung- Development Project (Chiang Rai)
e Huay Hong Kri Project (Chiang Mai)

Maemohmine (Lampang)
..... Wongpanit (Nakornratchasima)
Royal Chitralada Agricultural Projects (Bangkok)

Thai Organic- Farm (Ratchaburi)

No vk w

Sirindhorn International Park and Laem Phak Bia Project
(Phetchaburi)

Figure 1: Political map of Thailand
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(2) Findings and achievements obtained, significant experiences and lessons

I learned through the royal projects as “one-stop service” where people can visit to see
demonstrations of new methods and techniques. In this study it is not directly related to my Master’s thesis
but I had a good chance to learn many things. I got new experience, learning King’s philosophy and can
follow in the footsteps of King. If I have a chance to be leader. I will show sincerity to subordinate people

and show or tell to everyone that we should conserve and live appropriately with natural.

Royal Chitralada Agricultural Projects

The projects rely on scientific and technological progress in conducting studies, research and
experimentation. They are fully operational in order to promote and disseminate the knowledge by
demonstrating of simple methods suitable for individual farmers and all people who are interested. The
projects are divided into two types: Non-profit and semi-profit, give to the long-term improvement of the
farmer’s quality of life so they could become self-sufficient, and at the same time conserve the natural
resources. The projects operate on a non- profit basis, including experimental rice fields, demonstration
forest, culture of Nil fish, wind mill, cold water production by means of heat energy from husk, solar energy
house, solar cell-powered water pumping system, electricity generation by wind power, Sa mulberry paper
production, and plant tissue culture. The semi-profit projects include dairy farm and dairy products,

agro-technologies, and experimental fuel production units.

Doi Tung Development Project

In former times highland tribe in Doi tung planted opium but opium has addictive substance and
illicit. The purpose of this project is to solve the problem, to improve soil in this area, and to people. It is a
holistic and integrated sustainable alternative livelihood development initiative. Now they have good living

conditions than they had in the past.

The Huai Hong Khrai Royal Development Study Center

The project is aimed to conduct research and experiment to develop appropriate methods which fit
the needs of the Northern region of Thailand particularly for the conservation of natural resources,
environment, agricultural development, and for the development of the basin management skills (Figure 2).

This project will help the local to increase their earnings.

@ ) ©

Figure 2: (a) Floating fish basket, (b) Mushroom culture, and (c) Frog culture by using tire (condo frogs)
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The Leam Phak Bia Environmental Study (LERD)
Science and knowledge to solve the wastewater and waste problem were researched and technologies
were built. There are four main technologies concerning wastewater treatment (Figure 3):
1) Oxidation pond treatment system
2) Grass filtration system

3) Constructed wetland system

4) Mangrove forest filtration system

(a) (b) (©) (d)

Figure 3: (a) Oxidation pond treatment system, (b) Grass filtration system, (¢) Constructed wetland system (Cyperus
corymbosus Rottb), and (d) Mangrove forest filtration system

The Sirindhorn International Environmental park

There is an environmental center about conservation of energy and environment. It relates to
science and technology in Thailand and aboard. It is the learning through local wisdom. Figure 4: (a) shows
the example of designing energy-efficient house and how to choose the material for saving energy. Designing
energy-efficient houses should adapt the amenities provided by modern technology and incorporate them
into the traditional style houses that are appropriate to climate and geographical location. These types of
traditional-style houses do not need a large amount of energy. Fig 4: (b) shows how to travel safely and

economically by public transport.

(a) (b)

Figure 4: (a) shows the example of designing energy-efficient house, and(b) shows how to travel safety and
economically by public transport
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Mae Moh Mine

Electricity is essential to modern living styles. It is indeed a basic infrastructure for economic and
social development of a country. Environment is always prime concern at Mae Moh. Environmental impact
assessment and well-planned environmental impact mitigating and monitoring measure are extensively
implemented to control air quality, water quality, noise level, and vibration. ISO 14001 have been adopted
for the efficiency of environmental management, quality of work and safety, mined land reclamation, and
quality of life improvement for sustainable development for community such as vocational development,

education and child support, health promotion and support, infrastructure development, etc.

Siam Food company Limited

Siam Food Products Public Company Limited processes canned pineapple slices, pineapple juice
concentrate, and tropical fruit cocktail. Approximately 99% of Siam Food's products are exported to many
major markets, such as the U.S.A., the United Kingdom, Japan, Germany, the Netherlands, France, Italy and
Spain. Siam Food Products Public Company Limited is a world renowned manufacturer of premium quality
food with high safety standards, meeting international requirement of environmental, to develop the
environmental, occupational, and health and safety management system to compliance with legal

requirements.

(@) (b) (©

Figure 5: (a) sprinkler irrigation, (b) compost waste from pineapple plant, and (c) equalizing pond

Thai Organic Farm

Thai Organic Food Company Limited has been certified by Organic Agriculture Certification
Thailand, accredited by IFOAM. It has an area of 6 hectares. They utilize resources effectively. Production
factors; for example, composts, are produced within their farm. They are the leading organic vegetable
supplier in domestic market. The products are displayed in over 20 branches of Bangkok's five major

supermarkets.

Wongpanit

At Nakhornratchasima province, there is too much garbage about 1,800 ton/day. Wongpanit company
has cooperated with Nakornratchasima provincial administrative organization to solve the problem.
They teach people to separate garbage before throwing away. They accept to buy garbage from people.
People get money by selling the garbage and garbage is decreasing.
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(2) (b)

Figure 6: (a) Lecturer teach people to separate garbage, and (b) local businessman

(3) Achievements and its future vision

His Majesty King Bhumibol Adulyadej has expounded the concept of “Sufficiency Economy” to
the Thai people. Sufficiency Economy” is a philosophy that stresses the middle path as an overriding
principle for appropriate conduct at all levels of society, individuals, households, community, organizations
or government. His Majesty’s wisdom has earned not only respect and admiration within Thailand, but also
throughout the international community. I believe it can help our long-term quality of life. We start doing
them by ourselves. For example; decrease importing productions, not use chemicals in agriculture, use
effective microorganisms (EM), learn waste water management, and recycle water. I think it is the concrete

way to be aware of environmental issues and approach to sustainable development.

(4) Acknowledgement
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Anammox bacteria in the sediment of Chao Phraya River and Pasak
River

Ryo HIGUCHI
1st grade of Master, Chemical Engineering, Tokyo University of Agriculture and Technology
Destination and period: Thailand, August 27 - September 4, 2011

Key words: Thailand, Kasetsart University, Chao Phraya River, Anammox

Abstract

Currently, they have not treated water precisely in Thailand, it caused to precede water pollution. For
considering these conditions, it is required to understand their problems and lifestyle.

Research topic is the investigation of Anammox bacteria in the sediments of Chao Phraya River and
Pasak River. The fraction of DNA was extracted from each sediment sample, and PCR analysis was
performed with a primer set for Anammox bacteria. If it confirmed the present of Anammox bacteria, they
will be identified to some kind of Anammox bacteria and quantification. Finally, compared with the
Anammox of Koisegawa River, in which its presence and activity has been studied as a part of my master
thesis. It may be the evidence of difference between Japanese river and Thailand river. As a result, it was
shown the possibility that there were some Anammox bacteria, but they were different kind of Anammox
bacteria from Koisegawa River.

Finally, fly out from Japan and watch the one of abroad country, clearly come to feel the difference
between own country and abroad country, then look again own country, Japan. On the basis of this

experience, I would like to consider the way to improve Japan.
(1) Contents and activities during the overseas field training

The field Training in Thailand was implemented between August 27th and September 4™, under
supervising by Professor Akihiko Terada.

Training time schedule: August 27th, arrived at department of agriculture in Kasetsart University and
discussed with Professor Tiwa Pakoktom (Associate Dean for Administration, Faculty of Agriculture at

Kamphaeng Saen, Kasetsart University). August 28th, sampling a river sediment at Chao Phraya River and



A Review of Challenges to Develop Field-oriented Environmental Leaders : FOLENS Report 2009-2013

Pasak River. August 29th, experiment for DNA extraction at laboratory. August 30th, experiment for
measuring concentration of DNA with Nanodrop and performed PCR. August 31th, discussed about
experiment result and visit an entomology museum. September Ist, visit Regional Environmental Office
8 (REOS8) and landfill site in Hua Hin. September 2nd, transferred to the department of engineer in Kasetsart
University. September 3rd, shopping at Sunday market and introduce myself and exchange of ideas with
Kasetsart students. September 4th, return to Japan.

In this training, I focused on Anammox bacteria in Thailand River. Anammox is the reaction root of
anaerobic ammonium oxidation. This reaction is very efficiently if it applied to waste water treatment.
Moreover, Anammox reaction does not pass through the nitrous oxide though usual way passes through.
Nitrous oxide has high potential as green house gas. When the way which passes through the nitrous oxide
proceeds, it causes to great emission the green house gas. Therefore Anammox has low risk for environment.
These Anammox bacteria are discovered in high load of nitrogen such as a waste water treatment plant. But
nowadays Anammox bacteria are reported to live in natural environment such as sea or river. If there are
more reports about discovery of Anammox bacteria in natural environment, the physiological mechanism of
them will become clear. It will be the basis for the practical application of Anammox to waste water
treatment.

In the result of my graduate study, I discovered the Anammox bacteria in the sediment of Koisegawa
River in Ibaragi prefecture in Japan where highly loaded nitrogen is dissolved. In Thailand, it is said that
there are serious water pollution in some river; it is considered that these river could contain high
concentration of nitrogen.

Hence, I will research for Anammox bacteria in the sediment of some Thailand river through the field
training. At first, qualitative for Anammox bacteria in some Thailand river under the way; sampling the
sediment at some river, extract DNA, experiment for PCR with primer set for Anammox bacteria. If it
confirmed the present of Anammox bacteria, experiment for identification to some kind of Anammox
bacteria and quantification. Finally, gained data will compared with the Anammox data of Koisegawa River.
It will be possible to the evidence of difference between Japanese river and Thailand river. Furthermore,
since the ecosystem of Anammox in the inland river is not so clarified, this research will be the novel bases
of Anammox.

Currently, they have not treated water precisely in Thailand, it caused to precede water pollution. For
considering these conditions and propose any ideas for improve, it is required to understand their problems
and lifestyle. In these days, many Japanese companies move in Thailand, it can say that they contribute to
developing their economy. But also it can promote the environmental pollution. If there are many Japanese
cars which exhaust the large amount of gas in whole driven in Thailand, it is caused to the one of main
reason for the pollution. Therefore these companies should act for improve their environment willingly. So
we should support their development, and also we should lead with adequate approach to prevent from

pollution disease such as occurred in period of high economic growth in Japan.
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(2) Findings and achievements obtained, significant experiences and lessons

Through the experiment on the oversea training, gain the extracted DNA from sediment in Chao
Phraya River and Pasak River. The result of PCR is shown in figures 1 and 2. In these figures, the word on
the picture “P” means positive control which consists of the DNA of already known Anammox bacteria. “N”
means negative control which does not include DNA but only water, and it proves that there is no some
contamination in the experiment. “Chao” means DNA sample gained from Chao Phraya River sediment and

“Pasak” means from Pasak River sediment. The left edge line indicates the length of DNA.
P N Chao

asak

(ha
P N hao Pasak

AERVER {

1500bp

200b
1000bp P

100bp

Figure | DNA analysis with PCR Figure 2 DNA analysis with PCR
(primer set Amx368f - Amx1480r) (primer set Amx818f - Amx1066r)

In the result, these DNA samples were confirmed the possibility to exist the Anammox bacteria.
Figure 1 shows the result of PCR with the primer set Amx368f and Amx1480r. This primer set can amplify
almost all Anammox bacteria DNA. According to figure 1, DNA samples from Chao Phraya River and Pasak
River are emitted line on the same position of the positive control. But these samples light weakly, there may
be a few Anammox bacteria. The next, primer set Amx818f and Amx1066r can amplify specific kind of
Anammox bacteria which are discovered to live in waste water treatment plant or natural environment. In
previous study, the DNA samples from Koisegawa River sediment are amplified. But, according to figure 2,
it shows the absence of the already known Anammox bacteria. This result indicates the possibility that there
are some Anammox bacteria, but they are different kind of Anammox bacteria from Koisegawa River.
Therefore, it is required to prepare the new primer set specific for another kind of Anammox bacteria, or to
analyze DNA arrangement with the method of cloning and sequencing for more detailed investigation of the
species of Anammox in these rivers. When I saw some problem in Thailand, it gave me great impression.
First, the water problem is the most familiar, I felt. It seemed that there are few technologies installed for
water treatment, so tap-water was not recommended to drink. I could see the bottle water in anywhere and
people always drink it. The one of reasons may be that Thailand is covered with a little forests, it caused
being shorten the retention time of surface water lead to lack of natural purification. So the flowed raw water
cannot receive the benefit of purification from forest. I think they need not only the new water treatment
plant but also the way of non-point source counter-measures for the flat area because the problem is widely
covered. The second, we had opportunity to visit the final disposal site in Hua Hin. The place has been over
the limit of years to run for reclamation, but they have continued to accumulate of garbage because there is

no new land for reclamation. As a result, it has risk that the leachate flowed into near the river. When people
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live in rich, the large amount of garbage ejected could be inevitable. Therefore, ensure the land for
reclamation will be required in anywhere. Moreover, the recycle system will be required for sustainability.
We should consider about the way of using limited resource as one of crew of the earth. If there are any
space and enough money, they should install the system which can gain from any waste.

In the Kasetsart University, | felt some differences of Japan and Thailand. It seemed that Thailand
encourage education and investigation positively. The University students have to wear the uniform the
reason why students have not to discriminate by the disparity of wealth from their clothes. And more, some
company recommended employing the graduated doctor student contrast to Japan. These things are
important for developing investigation level. But Japan does not tend to so positively for investigation. So,
this opportunity to observe abroad country would be the time to look again own country. I think if we
observe own country like a foreign country, we may find out the new aspects or the novel way for improving

problem which burdened on Japan.

(3) Achievements and its future vision

Through the training in Thailand, I thought that this country is not so poor developing country, but
people live in actively and the growth of cities is promoted. But there are some problems of infrastructure
such as the water. When I saw the field of problem, I thought that they need not excellent technology but
rapid basic treatment. Nothing to say, studying to learn knowledge is very important, but the beginning with
a little step to execute is more practically and realistically.

Since fly out from narrow field Japan and watch the one of abroad country, clearly come to feel the
difference between own country and abroad country, then look again own country. I would like to search for
anyway to improve for Japan, for not to reach a dead end.

When [ observed Thailand life style, I thought that I can live in there. This oversea field training
would reduce my reluctance to live in abroad country. I can not use English fluently and correctly yet, but I
think that the smattering English with the enthusiasm and strong hope to communicate will be recognized.

This experience strengthens my challenge spirit. A field unknown for me has usually anxiety and it
make me hesitate. But when I stood on the field where no way of escape, I felt the brave to proceed my way,
and I noticed that there are little or nothing barrier. | studied that the experience like this can expands my
horizons right away. | want to continue the challenges which can do as this experience. Pass through it, I

would like to my life more fruitful.
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Abstract (approximately 200 words)

In recent years, greenhouse gases emission from agricultural field is one of the serious environmental
problems around the world. In addition, the rice paddy is the main source of methane, one of the greenhouse
gases. Thailand has rice growing culture. The crop area in Thailand is 10.94 million ha. And Thailand has a
No.1 share of quantity of export in the world in 2009. It is said that Rice cultivation in Thailand has the big
impact for the environmental problem. For the approach against the problem, knowledge about process of
producing or using green house gases by microorganisms in the rice paddy is necessary.

With considering this situation, the bacterial status and environmental status of rice paddy, such as
surface water quality, are especially studied in this oversea training. On this training, I focused on the
bacteria that used methane and not produce nitrous oxide in the reaction process. And I would like to
establish a causal connection between bacteria and environment status.

Soil and surface water samples were collected from the 3 rice paddy fields. One sampling point is
directly connected to the Chao Praya River, and its wastewater flow into the river (sample 1). The other
sampling point is in the industrial area (sample 2). And last sampling point is in the Kasetsart University
(Kamphaeng Sean Campus) site (sample 3). But water sample was not collected in sampling point 3 because
of lack of preparation. DNAs of all bacteria were extracted from the rice paddy soil. (Extracted DNA PCR
analysis) Unfortunately, the bacterial class could not be identified from the samples of rice paddy connected
to the Chao Praya River and in the industrial area. The result suggested that the bacteria are minority in these

rice paddies another sample will be analyzed.
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(1) Contents and activities during the overseas field training (less than 600 words)

Title of your Overseas Field Training

Investigation of the bacteria limiting green house gases emission in the rice paddy in Thailand

Names of the counterparts and professors

® [ecturer Akihiko Terada (supervisor)

® assistant professor Yoneda

® Ph.D. Tiwa PAKOKTOM (Kasetsart University)
([

visiting professor Eiichi Kawai (Asia Science and Education for Economic Development :Asia SEED)

Training schedule

27 Aug. Go to Thailand, Kasetsart University (Kamphaeng Sean Campus)
28 Aug. sampling soil and water at Chao Praya River, 2 rice paddy fields
& sightseeing (Ayothaya floating market)
29 Aug. tour of the faculty of Agriculture & experiment at Kasetsart University (Kamphaeng Sean
Campus)
30 Aug. experiment at Kasetsart University (Kamphaeng Sean Campus)
31 Aug. experiment & tour of Kamphaeng Sean Campus
1 Sep. sampling at Huahin final dumping place for household garbage in Ratchaburi province
2 Sep. experiment at Kasetsart University (Kamphaeng Sean Campus) & move to Bangkok
3 Sep. (morning) sightseeing (Saturday market)
(Afternoon) presentation about our research in Thailand to student s at Bangkhen Campus
—Suvarnabhumi international Airport (Bangkok)
4Sep. Go back to Japan
(The total period: 9days)

Main training content

The research topic is to investigate the behavior of the bacteria that contribute to reduce greenhouse
gas (GHG) emission such as CH4, and N>O in rice paddy field. They are some special bacteria called
Denitrifying Methanotrophic bacteria of NC10 phylum that can convert NOs™ into N, by using CHj as
electron donor. That is to say NC10 phylum bacteria oxidize CH4 coupled to denitrification. They are
observed in freshwater sediment and rice paddy field soil. But knowledge about the bacteria is not enough to
utilize for water treatment by bioreactor or on-site treatment. Then, I study about the behavior of the bacteria

in rice paddy field in Thailand.
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Target Microorganism
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Figure 1

The purposes of this fieldwork and study in Thailand are 1) water quality analysis 2) detection and
quantification of NC10 phylum bacteria in rice paddy field in Thailand

In previous studies, the connection between bacteria and environment situation
In my study, I would like to establish the connection such as relativity between the bacteria

population and environment situation.
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Figure 2 Map of sampling point
Sampling
I collected 3 types of sample; rice paddy soil, rice paddy surface water. Rice paddy soil samples were

collected for analyze about bacteria population. Rice paddy surface water samples were collected for

measuring same environmental status, such as pH, Eh, temperature, DO, NH4", NO, and NO;

And these samples were collected from 3 rice paddy fields. Sampling point 1; it is directly connected
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to the Chao Praya River, and its wastewater flow into the river. Sampling point 2; it is in the industrial area.
Sampling point 3; it is in the Kasetsart University (Kamphaeng Sean Campus). Sampling points are shown in
Figure 2. Rice paddy soil samples for analyzing about bacteria are collected from each site. But water sample
for measuring pH, Eh, temperature, and DO was collected at only sampling point 2. These statuses were not
measured at sampling point 1 and 3. It is because sampling point 1 is harvested field; accordingly I could not
get enough water samples to measure these statuses. And I could not collect water samples because of lack of
preservation at sampling point 3. Surface water sample for measuring NHs", NO,", NO; were collected at
sampling point 2. At sampling point 1 and 3, I could not collect the water sample same reason described

before.

Chao Praya River (not sampling point)
sampling point 1

sampling point 2 sampling point 3

Figure 3 Chao Praya River and sampling points

Experiment
1) Water analysis

Water samples were filtered a membrane filter with 0.45 pum in pore size. Then, NHs", NO,", NO5™ in
water samples were measured with an ion chromatography analyzer after coming back to Japan.
2) Detection NC10 phylum bacteria in rice paddy field

Bacterial DNA from soil samples were extracted with Extrap Soil DNA Kit Plus ver.2. The extracted
DNA concentration was measured by spectrophotometer for check quality of extracted DNA. And I try to
detect NC10 phylum bacteria by polymerase chain reaction of extracted DNA. After that, I will identify the

bacteria class in neat future.
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Other activities
® Sampling at Huahin final dumping place for household garbage in Ratchaburi province
We took some samples (water in the observation well, leachate), one of the student measure heavy

metal contained in them.

Figure 4 Huahin final dumping place

@® Presentation about our research in Thailand to students at Bangkhen Campus
Students from TUAT and Prof. Terada gave presentation about each study by PowerPoint to the

Kasetsart University students at Bangkhen Campus. And we exchanged opinions.

Figure 5 Presentation at Bangkhen Campus

(2) Findings and achievements obtained, significant experiences and lessons (less than 600 words)

Result and Discussion

Concentrations of NH4", NOy, NO; in rice paddy surface water is shown in Table 1. And
environmental status in sampling point 2 is shown in Table 2.

I extracted bacterial DNA from rice paddy soil samples. These extracted DNA is adequate quantity
and quality.

I tried to amplify DNA of NC10 phylum bacteria by PCR (polymerase chain reaction). But I could
not amplify their DNA (data is not shown in this report). And I tried to quantitate the number of NC10
phylum bacteria by real-time PCR. But the quantity of DNA of NC10 phylum bacteria is less than lower
detection limit. That is to say, very few or no NC10 phylum bacteria live in rice paddy field in Thailand. Or
there are NC10 phylum bacteria which have different type of DNA sequence from previously detected NC10
phylum bacteria. But I have already detected and quantify NC10 phylum bacteria form the Japanese rice
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paddy field soil samples.

Why are there very few or no NC10 phylum bacteria which is detected previously? I think that there
are a lot of reasons. For example, temperature, soil type, fertilizer component are different between Japan
and Thailand. I could not determine that which factor is dominant for comfortable living of NC10 phylum
bacteria. Because there is no data about NC10 phylum bacteria live in rice paddy field soil now. Therefore, I
have to assemble data (type and amount of NC10 phylum bacteria, environmental situation) in variety of rice
paddy fields.

Table 1 Concentration of NH4", NO,", NOs™ in surface water

sampling point 2

NH; [mg/L] n.a.
NO; [mg/L] n.a.
NOs mg/L] 021114

Table 2 environmental status of rice paddy surface water

sampling point 2

pH 5.6
Temp. 33.4°C
DO 4.0

From other activities

D Problem of garbage

I realize that the problem of garbage is really serious in Thailand. I was very shocked to have looked
the case of Huahin final dumping place. And people in Thailand have less concern about garbage than
Japanese.

In Huahin final dumping place in Ratchaburi province, there are a lot of household garbage. And
dumping place area is expanding now. In addition to, there may be environmental problem such as external
pollution by seeping water from the final dumping place, because there is no barrier around the final
dumping place.

People did not classification of the garbage. Some people throw out waste to environment in some
living area. I found that local people do not concern about the problem very much.

Why does Thailand have the problem of garbage? I consider that the reason is rapid economic
development. And rules on garbage are not enhanced sufficiently. For example, Thailand does not have rule
of separating garbage. So people does not concern about throwing garbage. It is important to tell people the

problem and to apply the problem for researchers in environmental sectors.
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@ Communication with people in Kasetsart University

I felt that communicate in English is not difficult in this field work. I had a lot of chance to
communicate in English such as experiment and presentation in Kasetsart University. The experience gave
me activeness to communicate in English. And I would like to speak English more fluently and naturally for
more smooth communication. Therefore I would talk in English if I had chances to do in my everyday live.

And I would like to have communication with students in Kasetsart University on the internet.
(3) Achievements and its future vision (less than 400 words)

OAchievement in experiment

I could not detect the NC10 phylum bacteria in Thailand rice paddy field on this field trip.

For the future, I am going to collect samples and analyze in some rice paddy fields. And I am going
to discuss the reason why NC10 phylum bacteria were not detected.

And measurement of methane gas emission from rice paddy field is important. For the future, [ would
like to discuss the relativity between NC10 phylum bacteria and methane gas flux from rice paddy field and
environmental status.

Finally, I would like to establish a causal connection between NCI10 phylum bacteria and
environment status of rice paddy field and greenhouse gases emission from rice paddy field (especially

methane) in Thailand and Japan.

OAchievement in friendship
In addition to, this field training links with own master course study deeply. Therefore the data are
very important at the point to grasp a characteristic of the behavior of the bacteria group which I pay my
attention. And there was the person who has same question in the other countries, and studied it. I could
recognize the importance of my study in terms of focusing on special bacteria and trying to establish causal
connection to environmental status.
In this field training, I could make friendship with Ph.D. Tiwa and his students of Kasetsart

University. We exchange experiment data mutually after the field training.

(OMaking use of the experiences of this field work

This field trip is my first experience of non-sightseeing activity abroad. So there were a lot of
uncontemplated events in the field trip. I could not use tool which is similar to tool I use in Japan. And I did
not have enough time to get greenhouse gas samples from rice paddy field, because I did not get to know
sampling schedule detail preliminarily. I did experiment hardly in unaccustomed laboratory. As seen above, I
realized that work abroad has many difficulties. But I also realized that I could cut down these difficulties by
advance preparation and smooth communication. These are necessary to work abroad in the future. Hence, I
have to build the sufficient skill to tell someone my thinking in English. And I have to prepare sufficiently to
respond to uncontemplated events in every activity. I think that all experiences in the field trip are good

motivator to build myself for working abroad in the future.
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Figure 6 School lives in Kasetsart University
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FOLENS Program
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Abstract

My overseas field training in Ghana was carried out from September 5 to 18 in cooperation with the
University of Ghana and Kwame Nkrumah University of Science and Technology. In this program my
objective was to consider environmental problems from the viewpoint of science, as well as the social
aspects. As a FOLENS student, I planned to obtain the skills to gather information on the environment in an
unknown field and to work out the causes of the environmental problems. In particular, I focused on
environmental problems relating to water.

Basic properties (water temperature, pH, COD, the concentration of dissolved oxygen, NO;", NO>",
PO4* and SO4*) were measured for 15 samples (five drinking-water, eight river water, one puddle water at a
damping site) from different locations (Accra, Kumasi, Obuasi and Gomoa Dahom).

I also conducted an interview on the problem of water resources with Mr. Michael Onwona, who
works for the Environmental Protection Agency of Ghana. This gave me invaluable information about
Ghana’s water problems in terms of the society and government policy.

From this research I managed to establish the effect of inadequate water purification systems on
water quality, the demand for sewage and wastewater treatment (especially in the gold-mining area) and the
difficulties of water quality monitoring in Ghana.

Ghana is an economically developed country compared with other countries in Africa, so it may well

be an indication of the kinds of environmental problems that will be seen in future in the whole of Africa.
(1) Activities during the overseas field training

The overseas field training in Ghana was carried out from September 5 to 18 in cooperation with the
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University of Ghana and Kwame Nkrumah University of Science and Technology. In this program my
objective was to study the environmental problems from a scientific viewpoint, as well as the social aspects.
As a FOLENS student, I planned to gain the skills to gather information on the environment in an unknown
field and to work out the causes of environmental problems.

I focused on environmental problems relating to water, both because water is a crucial resource for
people, and because I was concerned that an inadequate sewage treatment system was causing eutrophication
and local soil pollution, thereby directly affecting local water quality. The title of my study was “Research on

water quality and water problems in Ghana.”

Water quality research (chemical analysis)

To evaluate the quality of the water the local people
drink and that is discharged into the environment, I measured
basic properties (water temperature, pH, COD, the
concentration of dissolved oxygen, NOs;’, NO,, PO," and
SO4%) for 15 samples (five drinking-water, eight river water,
one puddle water in a damping site, one lake water) from four
locations (Accra, Kumasi, Obuasi and Gomoa Dahom) using
simple instruments and a few chemicals (Figure 1). After

returning to Japan, these samples were measured precisely

using ion chromatography.
Each location had a different character. Accra and  Figure 1. Chemicals for measurement

Kumasi are urban areas, with only partial water supply and

sewerage treatment systems. Obuasi has many gold-mining sites and is without a sewage treatment system.

Gomoa Dahom is a village located in a rural agricultural area.

Presentation

At the beginning of the program we had an opening session with Professor John Ofosu-Anim,
Professor Edward Benjamin Sabi, and students from the University of Ghana. We gave a presentation about
the environmental problems in Japan and the objectives of our study during the stay in Ghana. We received
some informative comments and thought-provoking questions, and the audience seemed to be highly

interested in the water purification plant in Japan.

Opportunity to learn about the local society

We visited a number of areas where we were able to observe the life-styles of the local people. In the
gold-mining area, Obuasi, we looked around the gold-mining site and communities. In the village with a
traditional life-style, Gomoa, we were able to observe the agricultural land and typical traditional life-style.
In these sites some local people expressed anxiety about water resource problems, disease and parasites

caused by untreated water.
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Interview

At the University of Ghana, I conducted an interview
on the problem of water resources with Mr. Michael Onwona,
who works for the Environmental Protection Agency of Ghana
(Figure 2). I obtained a lot of information on water problems,

both from the social and the political aspects.

Discussion with Ghanaian students : :
On the last day in Ghana we had a closing session with ~ Figure 2. Interview with Mr. Onwona

students from the University of Ghana about the

environmental problems in Ghana and the necessity of

environmental education.

Water problems in Ghana

In the results of the water quality research on drinking-water (Table 1), tap water from Acrra and well
water from Obuasi (Figure 3) showed equal values with Japanese tap water. However, the tap water from
Kumasi and the packed drinking-water (Figure 4) had a higher concentration of NOs", and tap water from
Kumasi and well water from Gomoa had higher concentrations of NO;™ than standard Japanese tap water.
Given that NO;™ has a bad effect on human health and is apt to be converted to NOs™ in the environment, the
value of 0.1 mg/L should be noted. These results showed that water quality is not managed and maintained
carefully in Ghana.

Most of the results for environmental water (Table 2) showed a lower value than the standard values
for waste water in Japan. However, stream water in agricultural land in Gomoa and stream water in the
university campus in Kumasi had higher concentrations of NOs (14.25 mg/L) and PO, (1.12 mg/L),
respectively. It can be concluded that local discharges directly affect water quality. In the case of Gomoa, the
stream is located in agricultural land, but this concentration of NOj" is a little higher than can be explained as
an effect of the fertilizers or chemicals they use. In the case of Kumasi, even though most of the students and
teachers live on the campus, this PO,>" concentration is a little higher than can be explained by the effect of
human sewage.

Unexpectedly, puddle water in a damping site (Figure 5) showed normal concentrations, although the
COD concentration was high. The sample from Obuasi also showed a high COD concentration. Moreover,
the sample from the damping site had a 4 mS/cm reading for EC. These results showed that the low water
quality in these areas is caused by human activities: gold-mining or a large amount of garbage.

A higher concentration of SO4* was found in samples from Accra and Gomoa. The sulfate ion is not
dangerous to health, but there is the possibility of its converting to H.S, which is toxic in anaerobic
situations.

However, this research inevitably included inaccuracies. Regarding the program property and
avoiding the over equipment, sampling was done from only one point with no replication in each location.

Nevertheless, information on regional water quality was obtained, and this indicated that water quality is not
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managed and maintained to a high level in Ghana

From the interview with Mr. Michael Onwona I learned that Ghana has lax criteria for water quality,

and that it is difficult to maintain high water quality because they do not have adequate facilities. Regional

differences in waste-water treatment systems is another problem. In urban areas, many houses have

septic tanks, but in rural areas most sewage flows directly into natural streams. In the gold-mining area, the

critical factor for the severe water pollution is the existence of illegal enterprises. The Ghanaian government

obliges gold-mining companies to be registered. The registered companies are required to assess the

environment before they begin operations, and during and after mining they must report their effects on the

environment. However, almost all gold mining is illegally operated, without registration. This is the reason

why the government cannot take into account the whole context of pollution and take appropriate

countermeasures.

Table 1. The measured concentrations of NOy,, NO3~, PO4*, SO4*, COD, and pH in drinking-water

* This value is not the standard but the guideline.

Drinking Water NO, (mg/) NOz (mg/h PO, (mg/H) SO, (mg/) COD (mg/)  pH
Accra tap 0.1 0.1 0.02 0.1 0 7.5
Kumasi tap na. 28.2 0.67 27.17 10 7.5
Obuasi well na. 2.2 0.05 0.7 20 7.0
Gomoa well 0.1 0.5 na. 104.1 9.5
pack water na. 13.9 na. 1.6 0 7.5
less than 0.05mg/| _
i 0o’ st tomg

Table 2. The measured concentrations of NOy, NOs~, PO4*, SO4*, COD, pH in environmental water

Environmental Water NO, (mg/)  NO3; (mg/) PO, (mg/) SO,” (mg/H COD (mg/L)  pH
Accra er i 0.08 0.31 na. 25.94 50

owntown
Kumasi stream In 0.31 1.12 1.05

university
Obuasi stream In 0.08 0.45 0.71 >100 6.6

mining site
Gomoa . 14.25 18.22

arm land
LakeBosumtwi na. 0.27 n.a. 0.69 20 90
Damping pound na. 0.51 na. 0.67 >100

(NH3,NH4+)%0.4 0.1mg/I
the standard values of NO2-NO3- 16mn;lg3/l 160mgP/I
. ) (Day Average 5.8-8.6
waste water in Japan less than 100mg/I (Day Av/er)age 120mg/L)
8mg/L
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Figure 3. Common well in Obuasi Figure 4. Commercial water pack Figure 5. Damping site in Acrra

(2) Findings, achievements, significant experiences, and lessons learnt

During the overseas field training in Ghana I faced many difficult questions. At first, I felt I should
not adhere to my own hypothesis or measurement skills in the field. I expected that heavy pollution and
eutrophication would be occurring by direct inflow of sewage. However, this was not shown in the results of
my chemical analysis. In fact, taking into consideration on-site observations — such as smell, color,
appearance, location and so on — my conclusion was that “The water is not safe to drink, something is
wrong”; for instance, heavy metal pollution or breeding of disease-causing bacteria. However, I could not
substantiate this “field-oriented feeling” based on my own limited knowledge and measurement skills. In
such a situation, I need to realize the problem is bigger. I need to cooperate with other researchers, because
the goal is to figure out the problem. On the other hand, I do think it is important to obtain the basic
information and to estimate the effect of environmental phenomena. In this case, I must remember that my
analysis was based only on point data, and I cannot conclude that human sewage is not the problem from this
data alone.

I feel that it is important to educate people about environmental problems appropriately. When 1
discussed water pollution issues in Ghana with some of the students, they said that lack of knowledge is the
reason people pollute the environment. I realized this problem when I visited a small community in a
gold-mining area. Some people recognized the potential risk from the direct inflow of mining waste water or
human sewage to the ground, but they said “We feel it is bad but we don’t have any way of proving this.” I
think adequate education and information should be provided as soon as possible.

The last issue relates to Japan’s standpoint. When I visited the JICA project site | was impressed by
their concept of “Help with simple and adaptive techniques.” In agriculture, I think this concept is best
because it is the best way to protect the environment. However, | also think cutting-edge technology may be
needed in some cases. In the near future in Africa, economic development will occur and infrastructure
improvement will be needed. This will involve introducing more scientific technology into agriculture and
industry. At that time it will be important to choose the right methods in terms of global environmental issues.
For example, if someone wants to own a private car, the car should be the more environmental friendly

one. Of course the problem is very difficult because of a shortage of economic and technological potential.
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We should help them make the right choice for the environment, while bearing in mind that they face many
serious challenges.

During this overseas field training I sometimes heard the saying, “Japanese don’t act when the
Japanese government says ‘No’.” I don’t think this is a problem of the Japanese personality. We have learnt
that we must think about the utilities and problems of technology from past bitter experience.

Ghana is an economically developed country compared with other countries in Africa, and so I think
the environmental problems I saw there will be seen in the future throughout Africa. I would like to keep
thinking about global environmental problems from the viewpoint I got in this overseas field training.

In this program in Ghana I appreciated the opportunity to do many kinds of activity. For example,
scientific activities (sampling, measurement), a presentation, an interview, visiting the JICA project site,
visiting communities, having discussions, and so on. In the FOLENS program I think it is good to include

many kinds of activity.
(3) Achievements and future vision

I think that the field-oriented leader in environmental sectors in Asia and Africa should look at
problems from many different perspectives, assemble the necessary information and consider all the various
factors together. They can then forecast the next problem and suggest ideas for improvement.

I think the role of FOLENS is different from environmental assessment. FOLENS should not only
have the viewpoint of science, sociology and economics, but should also take a human perspective. As a
result, I don’t think I should rigidly adhere to my own hypothesis or measurement skills in the field. The
important thing is to work out the problem that affects people’s health or natural environment.

When we offer opinions as a member of FOLENS, I think we should understand and respect the local
traditional ways. It is important to take the local background into account when it is different from one’s own
country. In most cases, native people do not think that their behavior has a bad effect on the environment.

As a result of this overseas field training I am able to consider the environmental problems that will
be seen in the whole of Africa in the future. This experience was a start to forming my own opinions on what
kind of approaches will be needed on a global scale, which was the purpose I gave in my proposal paper.

As a next step, I would like to summarize my knowledge on the situation with regard to water
pollution and consider the cause of each type from the viewpoint of science, and with the input of other
members. Then I would like to make a prediction for the future and suggest an improvement plan after
gathering all the different viewpoints obtained during the field training in Ghana.

At present, I am interested in environmental administration. When I think about the Japanese
environment, it is hard not to think about the environmental problems of the whole world. When considering
worldwide ecology, I think the environmental provisions in Africa are very important. [ would like contribute

to improving the environmental problems in Africa in the future.
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

An environmental investigation in Accra and Kumasi, Ghana:
Soil erosion

Xiao ZHIQIU
M1, IEAS, The Graduate School of Agriculture
Republic of Ghana, 5, Sep.,-18, Sep., 2011

Key words: Ghana, soil erosion, pH, EC

Abstract

From 5 to 18 Sep, I with FOLENS members spent the time in Ghana to investigate the environmental
issues. We cooperated with two universities and went to two cities in Ghana-capital Accra and Kumasi.
During the days in Ghana, a lot of problems on environmental were shown up, especially the part of soil
erosion. The 7 soil samples were taken in 6 places, and then analyzed for physical and chemical properties,
such as soil color, soil texture, soil pH value, soil EC value. The color of the most soil surface in Ghana was
reddish brown, sand texture. The soil pH value in mining places were around 5.0, little bit acid than the
samples around the universities. After the analysis, we showed our data to the Ghanaian students, had a
discussion with enthusiasm. We tried to find a better way to prevent and solute the issues in Ghana, we also
brought the advices of Japanese and Chinese advanced experiences to them. All the Ghanaian and us want to

build a sustainable development environment, a beautiful future.
(1) Activities during the overseas field training

On 5 September 2011 my two weeks of field training in Ghana with FOLENS members began. The
purpose of this trip was to understand the environmental problems in Ghana, especially the part played by
soil and water, through visiting modern agricultural and gold mining locations, and then developing solutions
for soil and water conservation.

Before our departure Professor Siaw Onwona-Agyeman gave us a lecture to introduce the
problems and current situation in Ghana. Because of my major in soil science, the problem of soil
erosion really impressed me, so I decided to research soil erosion during my oversea training.

During this training we cooperated with two universities: the College of Agriculture and Consumer
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Sciences, University of Ghana (UG), and the Department of Civil Engineering, Kwame Nkrumah University
of Science and Technology (KNUST). With the help of Professors John Ofosu-Anim and Edward Benjamin
Sabi from UG, and Professor Samuel Nii Odai from KNUST, we visited the mines and ventured into the local
villages to observe the lifestyles of the Ghanaians.

When we first arrived at UG and KNUST, FOLENS staff introduced Tokyo University of Agriculture
and Technology (TUAT) and FOLENS to the Ghanaian students and professors. I contributed some
information on the kinds of soil erosion and pollution that had occurred in Japan and China and also ideas
about management, prevention, and solutions for pollution. The professors and students of the University of
Ghana showed a passionate interest in TUAT and FOLENS and we had an enthusiastic discussion with them.
We also received much advice on how we can help and conduct research in Ghana, both during those two
weeks and into the future.

The following four days after we arrived at Kumasi city, Professor Odai has a good relationship with
the owner of the mine, so we were able to visit it safely. We visited two kinds of mines and observed the
surrounding environment. Turbid water in the channel might be polluted with mercury and minerals after the
leaching operation. The discharged sediments had already changed the color of water in the river and were
heaped into a hill. The workplace was very simple and crude; most of the workers looked young, and there
were some primary school students there on summer vacation.

Next to the mine was a community where about 2000 people live. These 2000 people rely on one
well, there is no sewerage systems for domestic sewage collection and they are exposed to pollution caused
by mining. Soil erosion is everywhere in the village; for instance, the soil of the main road, the soil under the
houses, and the surface soil that should have covered the tree roots had already gone.

We also visited the JICA (Japan International Cooperation Agency) office located in Ghana and
received information about the JICA rice project, which began in 2009. Then we went to a paddy field,
which is a model field under JICA’s scientific management of fertilizer, water, cultivation, and harvest. The
staffs are trying to make cultivation more scientific in order to create maximum benefit for the farmers. The
rice project has been successful and has attracted more than 30% of local farmers to join them and become a
“new style farmer”. Although this rice project is facing a number of different problems, the JICA staffs still
contribute to the improvement of the project, and they believe the number of local farmers who want to join
will increase in the future.

When we came back to Accra we visited another village, Gomoa Dahom. This was very different
from the community near Kumasi. The village has a strict and impartial leadership. The chief and female
chief (Queen Mother), as the leaders of the village, manage the daily work of the whole village
systematically. However, the village also has serious soil erosion like the community in Kumasi city.

The experiences and sights in Ghana are so different from Japan and China.
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(2) Findings and achievements, significant experiences and lessons learnt

Figure 1 Soil sampling places in Ghana

During the two weeks’ field training in Ghana we visited many places: the University of Ghana,
Kwame Nkrumah University of Science and Technology, mining sites, communities in Accra city and
Kumasi city, and the JICA paddy (as shown in Figure 1). To our surprise, all of these places suffered from
soil erosion (Figure 2) while travelling between Accra and Kumasi cities. That is because Ghana is located
near the equator, with high temperature all year, and just two main seasons: wet and dry. The rainy season
occupies almost half the year, and most of the rain is heavy. This is the main reason for the soil erosion.

The villagers did not do any prevention to their house and land in the rainy season. Soil erosion is
happening everywhere and is becoming more serious every year.

In order to understand the soil and its characteristics, seven soil samples were collected in different

locations (Table 1 and Figure 3).

Figure 2 Soil erosion in Ghana

After sampling, the physical and chemical characteristics of the soil were analyzed in the laboratory

of UG, and the results are shown in Table 1.
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Sample 1 | Sample 2 Samnle 3 m \ Sample 5

Figure 3 The pretreatment of seven soil samples

Table 1 Physical and chemical characteristic of soil samples

pH EC value
Location(N/W) Soil Color Soil Texture
value (uS/cm)

N:6°8’ 34.00 " Dull yellowish

Sample 1 Clay loam 4.98 220.00
W:1°43" 14.22 " brown
N:6°8’ 34.00 "

Sample 2 Yellowish brown Clay loam 5.15 21.55
W:1°43" 14.22 "
N:6°5’ 55.26 "

Sample 3 Yellow orange Clay 5.16 8.24
W:1°47’ 5253 "
N:6°29’ 28.58 "

Sample 4 Dull reddish brown Clay loam 7.67 136.95
W:2°13" 17.43"
N:6°40’ 5.38 "

Sample 5 Dull reddish brown Sand 6.09 39.80
W:1°34" 32.30 "
N:5°28" 42.24 "

Sample 6 Dark brown Sand 7.78 108.10
W:0°44’" 52.35"
N:5°38" 56.09 "

Sample 7 Reddish brown Sand 5.88 37.35
W:0°11" 0.93 "

ST
_

The different colors of the soil samples are clearly visible (Figure 3). Samples 1 and 2 came from the

same mining area, but sample 1 was from near the leaching location and sample 2 was from further away.

Sample 3 was also from a mining area, but different type of mine from samples 1 and 2; sample 4 came from

the JICA rice field; sample 5 was taken at KNUST; sample 6 was from the village in Accra; and the last

sample was from UG.

Table 1 shows that samples 1 and 2 have different physical and chemical characteristic, especially the

EC value, even though they were both collected from the first mining area. This is because sample 1 was

taken from the leaching location and the turbid water may have seeped into the soil surface, changing the

soil’s characteristics. In contrast, sample 2 was from near the gate, further away from the workplace, so the

effect on sample 2 is less serious than for sample 1. Mining activities can change the soil’s characteristics.

As a student studying environmental conservation, during this field training I observed (both in
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person and by conducting a survey) many issues that were crying out for good management and rules to
ameliorate and protect the environment in Ghana. I felt the helplessness of the children, which the pollution
should be stopped and solved urgently and also that the education provided to the Ghanaians should be

effective and practical.
(3) Achievements and future vision

I gained so much from this field training, not only from the FOLENS staff but also from the
professors and students in Ghana. When the training finished I felt that the experience had been very fruitful.

When planning and writing the proposal before the trip, I needed to think through a lot of things very
carefully, including the purpose and significance of the trip, and also the schedule and what I should do
during the training.

During my time in Ghana I had to deal with the variety of situations that can suddenly occur:
communicating and cooperating with people who have a different background and language; finding out the
issues in a foreign country; and working out solutions to these problems to help alleviate people’s suffering.
This training was a good opportunity to practice my ability to approach situations with an open mind.

At the end of the training I wrote up the results, achievements and lessons learnt, and prepared reports
and presentations, which will hopefully provide some solutions to help the people recover from their polluted
environment. All of these experiences helped to make me more professional.

In the future, if I work as a leader in the environmental sector, I will apply what I learnt from these

experiences to my work.
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Report of Overseas Field Training
FOLENS Program
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The conditions in a Ghanaian rural area
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Abstract

Agriculture is the main industry in Ghana and accounts for about 30% of GDP and 60% of
employment. As a result, the development of farm villages is important for Ghana, and appropriate rural
planning is required to accomplish this development. I investigated the conditions in a Ghanaian farm village,
Gomoa Dahom, and Ghanaian students’ knowledge of rural villages using interviews and questionnaire.
The main problems identified by the students for Gomoa Dahom were: a drain of young people to the cities,
no maintenance of infrastructure (bad roads in particular), no facilities such as toilets and hospitals,
erosion, a decrease in rainfall, and lack of a good water supply. Many students identified bad roads,
erosion, and climate change, and there was a little difference between the students and the village
farmers. I found that to find good partners and support of independence from aid is important and I

want to make most use of these findings for the future.
(1) Activities during the overseas field training

Title of my overseas field training: The conditions in a Ghanaian rural area
Names of the partners: YAMAGUCHI CHIHIRO, Mr. Patrick Mireku, Mr. Richard Omari Ansong, and Mr.
Richard Morton

Training schedule: 9/12~9/14
Agriculture is the main industry in Ghana and accounts for about 30% of GDP and 60% of
employment. The development of farm villages is therefore important for Ghana, and appropriate

rural planning is required to accomplish this development.
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The aim of rural planning is to solve the problems the villagers have and improve their lives, and
so we need to know the challenges the villagers face as a basis for planning.

Because we had little information about Ghanaian rural areas, I investigated the conditions in Gomoa
Dahom, a typical farm village, and local students’ knowledge of rural villages to get basic information that
could contribute to future planning. For the village research I interviewed farmers about rural problems. For
the student research I distributed questionnaires about rural problems in Ghana to 43 students at the
University of Ghana (UG) and Kwame Nkrumah University of Science & Technology (KNUST). The
questionnaires were multiple-choice. I presented the results to the Ghanaian students and their professors.

We also visited the Japanese embassy and heard about Ghana and Africa.

(2) Findings, achievements, significant experiences and lessons learnt

The main problems for Gomoa Dahom identified from the questionnaire were the drain of young
people to cities, no maintenance of infrastructure (bad roads in particular), lack of facilities such as
toilets and hospitals, erosion, decrease in rainfall, and lack of a good water supply. The outward
migration of young people is also a problem for Japanese villages,

but erosion and lack of water supply are
not major issues in Japan. Lack of facilities is
an issue in rural Japan, but Ghanaian
villages have comparatively much fewer
facilities.

I also asked what is required to address
the issues, and most people emphasized
employment in the village and irrigation
systems. From this I concluded that the drain o A s o ST s ™. . Dedwas - ofhen

population change decreasing facilibes

of young people and no rainfall are the most ) -
) ) Figurel Recognition of students
serious problems for villagers.

One of the questions in the student questionnaire was, “Do you know of any problems in rural areas?”
and the choices were drain of population, erosion, climate change, decreasing of crops, no facilities
such as toilets and hospitals, bad roads and others.

Figure 1 shows the results. Many students recognized bad roads, erosion and climate change
and students who recognized population drain were not many. As already mentioned, villagers

regarded population drain as the most serious problem, so there was little difference between

villagers and students on this point.
(3) Achievements and future vision

The main findings from the research were: 1) villagers want to keep young people in the village

and to establish an irrigation system, 2) there was a little gap between the perceptions of the villagers and the
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students on rural challenges.

In this field training I learnt some important things, which I can apply to my future research and
international cooperative activities.

First, it is important to find good partners who are well acquainted with the area one wants to research.
If it had not been for the kind help of the Ghanaian professors and students, we could not have done anything.
It was a good opportunity to find out that eagerness alone is not sufficient to conduct research in an unknown
area.

Second, is the support to be independent from hospitable aid is also necessary at times. We had the
opportunity to visit one Japanese embassy during our training, and I learnt from him that too much aid can
hinder the development of African countries. Environmental leaders are also required in order to bring out
the power of local people.

In the future, when I enter an unknown area for research or to provide support, these experiences will

help me.
(4) Acknowledgements

In this field training I was helped by many people. I would like to thank Prof. John and Prof. Odai for
their kind help. I would also like to thank the students of UG and KNUST for their kind support. Finally, I

wish to thanks the FOLENS staff for giving me this valuable opportunity and for providing companions on
this trip.

(5) References

* HP of Ministry of Foreign Affairs of Japan_http://www.mofa.go.jp/mofaj/area/ghana/data.html

(Supervised by OZAKI Hirokazu, NINOMIYA-LIM Sachi, SAGEHASHI Masaki; co-supervised by
NAKAJIMA Masahiro)



| smsummms) — 5 —Bm~08E - 2009 ~ 2013 4 FOLENS j8) 5

Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Energy consumption and awareness of energy problems in Ghana

Yuya Miyazaki
Master 1st, Applied Chemistry, Graduate School of Engineering in TUAT
Report of visit to University of Ghana, Republic of Ghana, 5-18 September 2011

Key words: depletion of fossil fuel, global warming

Abstract

Global warming and the depletion of fossil fuels are worldwide concerns. The Kyoto Protocol and the
reduction of greenhouse gas emissions are crucial to reducing these problems. Emission reductions are
important not only in advanced nations, but also in developing countries, whose cooperation is indispensable.
To investigate energy consumption and public concern about environmental problems in a developing
country, I visited Ghana. Through questionnaires I surveyed energy use in daily life and in agriculture. I
found that Ghanaians have a high level of environmental awareness in spite of little energy consumption.
This result is encouraging for the introduction of green technologies in developing countries. The knowledge
gained through this visit will inform the development of sustainable energy in developing countries. I would
like to develop the technology which suit the country with the knowledge I got through this training as

chemical engineer.
(1) Activities during field training in Ghana

Title: Energy consumption and awareness of energy problems in Ghana
Counterparts: Prof. John, University of Ghana
Prof. Samuel Nii Odai, Kwame Nkrumah University of Science and Technology (KNUST)
Program:
9/6  Arrive in Accra
9/7  Introductions
Briefing about nature, society, and environment of Ghana by John sensei

Tour campus of University of Ghana. Visit dumping site
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9/8  Visit Kumasi
Lecture about energy and gold mining in Ghana by Odai sensei
Visit energy center
9/9  Visit gold mining site; sampling and interviews
9/10 Visit JICA project; interview farmers and students of KNUST
9/11 Return to Accra
9/12  Visit Gomoa village; interviews and sampling
9/13 Questionnaire; interview students of University of Ghana and residents of Accra
9/14 Ditto
9/15 Visit botanical garden

9/16 Closing session

Background and aim

The two major industries in Ghana are agriculture and gold mining. In the past 20 years, mining has
increased rapidly, and environmental pollution has spread. For example, mercury was detected at 5 times the
EPA standard, which is applied in Ghana, and at 26 times the WHO standard in oranges grown in Obuasi, a
typical gold mining area. Agriculture accounts for 56% of the population, but the industry is small scale:
60% of farmers have 1.2 ha or less of farmland.

Energy in Ghana is derived from biomass (65%), petroleum products (20%), and hydro-power (15%).
Firewood and charcoal for cooking in rural areas explain the high proportion of biomass. On the other hand
Butane and charcoal are used for cooking in urban areas. Electricity is generated from hydro-power (55%),
lightweight crude oil (36%), and natural gas (9%). Lake Volta is the main source of hydro-power. Sources of
clean energy such as atomic, wind, and solar are not available.

Global warming and the depletion of fossil fuels are worldwide concerns. The Kyoto Protocol and the
reduction of greenhouse gas emissions are crucial to reducing these problems. In the Kyoto Protocol,
Emission trading and CDM is available. So emission reductions are important not only in advanced nations,
but also in developing countries, whose cooperation is indispensable.

In Ghana, I investigated energy use in daily life and people’s interest in energy problems. The
answers will inform the development of sustainable energy sources for Ghana.

And, I studied the method of water and soil sampling by going together with the student who major in
other scientific fields. I think these experiences will be helpful to the future. Because clean energy is closely
related to environmental problems, and we don’t have to disregard the influence on the environment by

introducing clean energy.
(2) Findings, achievements, experiences, and lessons
To investigate energy consumption and the awareness of environmental problems in Ghana, |

interviewed students of the University of Ghana and KNUST and residents of Accra city and Gomoa village

about their concern about environmental problems. I posed the following questions:
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“Are you concerned about global warming?”’

“Are you concerned about the depletion of fossil fuels?”

If “yes”, I then asked:

“Would you forgo part of your income if it could be used to solve energy problems?”
“Would you pay more tax if it were used to solve energy problems?”

“Should the government solve the energy problems?”

In addition, I investigated energy use in agriculture in a JICA project and in Gomoa village. And 1
investigated energy use in daily life in Gomoa village and accra.

Most students were interested in energy problems and would pay for a solution. In contrast, only 22%
to 33% of non-students were interested, though 33% of those would pay more in tax to solve the problems
(Figs. 1-3). All believed that the government should solve the energy problems (Fig. 4).

In villages, families use about 16 kg of firewood per day for cooking, and about 450 Wh of
electricity.” These quantities equate to 1/18 of the energy usage for cooking and 1/22 of the electricity usage
in Japan.'*¥ In Accra, families use 0.4 kg of gas and 0.2 kg of charcoal per day for cooking and about 2000
Wh of electricity.**> These quantities equate to 1/50 and 1/5 of the usage in Japan."*® The greater
efficiency of gas and charcoal (which are generally unavailable in rural areas) and the availability of food
outlets in Accra explain the greater energy consumption in the villages.

Since the small field size in Ghana precludes the use of machinery, energy consumption by farm
machinery is nil.

Ghanaians have a high level of environmental awareness in spite of little energy consumption. This
result is encouraging for the introduction of green technologies in developing countries. The knowledge
gained through this visit will inform the development of sustainable energy in developing countries. In that
case, | think that it is necessary to also develop developing countries-oriented alternative energy. I would like
to develop the technology which suit the country with the knowledge I got through this training.

With good sunlight, Ghana is a suitable region for solar power generation. Frequent blackouts make
solar electricity an attractive proposition. Solar panels are easy to maintain at the level of the individual
home. But they are very expensive and so won’t be useful unless they can be made much more cheaply.

Helping other students collect water and soil samples gave me experience outside my field. Such

cross-discipline learning is a valuable experience that should be incorporated into study trips.

\ 7% '\ i y '
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ghobal warming (students) daplation of fossil fual (students)  Elehal warming (nomstudents)  depletian of fossl fusl (non-studants)

Fig. 1 Are you concerned about global warming or the depletion of fossil fuels?
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Fig. 2 Would you forgo part of your income if it could be Fig. 3 Would you pay more tax if it were used to solve
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Fig. 4 Should the government solve the energy problems?
(3) Achievements and future vision

I learned about the energy situation of Ghana in this overseas field training. The
Ghanaian people I interviewed are concerned about sustainable energy. Moreover, in Ghana,
natural gas is used in urban areas and the biomass is mainly used in rural areas. Rapid
economic growth in Ghana will drive increases the population in urban area. And it will drive
increases in the use of fossil fuels, such as natural gas. Yet poor roads (there are many holes on
loads), frequent electricity blackouts (for as long as 2 days in some rural areas), and lack of
access to electricity by 40% of families attest to the need for the development of sustainable
energy sources that are easily maintained and locally operated. The high awareness of energy
problems in Ghana will ease the introduction of sustainable energy there.

Because global warming and the depletion of fossil fuels pose real problems for the world,
sustainable energy will grow in importance. Overseas experience such as mine is useful for the
development of sustainable energy, not only for the domestic market, but also for developing
countries such as Ghana.

The role of environmental engineering in developing countries will expand with the need
to solve energy problems and to institute clean development mechanisms. Experiences such as

mine will aid in the development of developing countries.
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<Report by Rola Mahmoud>

Water is one of life’s essential resources, so we attempt to control the chemical and biological
properties of water resources. In this report, we focus on the microbial assessment of water resources in the
Republic of Ghana, with the total amounts of coliforms and Escherichia coli used as indicators of water
contamination. Water samples were collected from the areas of Accra, Kumasi, and Obuasi, from different
sources of drinking water. Samples of groundwater, water from Bosomtwe Lake, river water, water buckets
sold in stores, tap water from the campus of the University of Ghana, and one sample from the sewage plant
in Kwame Nkrumah University of Science and Technology (KNUST) were taken, and the efficiency of the

sewage treatment plant was evaluated. The results showed that the groundwater in the tested areas was much
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cleaner than that from any other water sources in Ghana, making it the most suitable for direct consumption
without any treatment. The other water sources showed high contamination with coliforms. The river and
Bosomtwe Lake need rehabilitation, and the Ghanaian government should initiate a plan for treating river
and lake water. Furthermore, the sewage-water problem needs to be solved, as no infrastructure for the
treatment of sewage water has been established, and in addition, there is no system for the treatment of
sewage water before it is dumped into rivers.

On September 5, 2011, we started the overseas field training course in Ghana. The program was
prepared to cover environmental issues like water resources, gold mining, and energy provision in Ghana.
The counterparts from the Republic of Ghana were Prof. John Ofosu-Anim and Prof. Edward Benjamin Sabi
from the University of Ghana, and Prof. Samuel Nii Odai from KNUST. The staff from Tokyo University of
Agriculture and Technology were Prof. Watanabe Izumi, Prof. Assistant Ozaki Hirokazu, Prof. Assistant
Sagehashi Masaki, and Prof. Assistant Ninomiya-Lim Sachi.

Gold mining in Ghana provides thousands of residents with employment, and makes important
contributions to foreign exchange earnings, but on other hand, it causes many environmental problems in
addition to the land degradation due to industrial intensification. Gold mining is not the only cause of
environmental problems in Ghana; untreated sewage and waste also play an important role in the
contamination of soil and water.

As these issues have a direct effect on the Ghanaian daily life, health, economy, society, and
environment, in our overseas training course we tried to cover the following issues:

1- Chemical and biological properties of water in Ghana

2- The effect of gold mining on the safety of soil, water, and agricultural production
3- Energy

4-  Agriculture

5- Culture

In this study, we attempted to evaluate the drinking water in Ghana from a biological perspective.

To assess the biological conditions of drinking water resources, we chose to detect and count the total
amounts of coliforms and Escherichia coli; the amount of total coliforms is used to assess sewage-treatment
methods, so their presence in filtered or disinfected water reveals inadequate treatment. On the other hand,
the presence of E. coli was also investigated; this is of fecal origin and is present in fresh feces, so the
presence of E. coli in water indicates fecal contamination.

For the assessment of drinking water, water samples were collected from Accra, Kumasi, and Gomoa
Obuasi areas. The water sources evaluated were groundwater, water from Bosomtwe Lake, river water, and
water buckets sold in stores. We also collected water samples from the sewage treatment plant in KNUST,
which was stopped because of technical problems and overloading. In addition, we took water samples from
the river where the treatment plant discharged the water; the samples were taken upstream and downstream
of the treatment plant. Then, the presence of coliforms and E. coli was detected using Petrifilm™ plates. The
procedure used was as follows:

o 1 mL sample was dispensed (using a pipette) on a Petrifilm™ plate

e a spreader was applied across the overlay film to spread the sample across the plate
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o the Petrifilm™ plate was incubated at 35°C for 24 h
e the colony-forming units on the Petrifilm™ plate were counted.

During the experiment, we faced cuts in the electricity supply, which made the incubation conditions
unstable. However, we were able to overcome this problem, as we intended to use Petrifilm™ plates with
which body temperature could be used for incubation.

Coliforms and E. coli could not be detected in any of the groundwater samples except those from
Gomoa Dahom village, in which the total coliform amount was found to be 12.3 cfu/mL. However, this water
is still considered to be safe. On the other hand, Gomoa village groundwater showed less total coliform in
comparison with water from a nearby river, in which the total coliform amount was found to be 60000 cfu/mL.
However, E. coli was detected in groundwater but not in river water, which leads to the assumption that sewage
water reached the groundwater.

Bosomtwe Lake and the river water from all communities showed very high amounts of total coliforms
and E. coli (Figure land Table 1). Low coliform populations were detected in the water buckets, but this water
is still suitable for human consumption. Moreover, tap water from the Ghana University (GU) campus did not

show any presence of coliforms or E. coli.

Figure 1 Total number of coliform colonies in water samples.
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Table 1. Number of E. coli colonies in 1-mL water samples:

site Number of E. coli
colonies

1. KNUST sewage-treatment plant 0
2. Treatment plant upstream 250
3. Treatment plant downstream 300
4. Obuasi (Suhyngso) River 0
5. Obuasi (Suhyngso) ground water 0
6. Bosomtwe Lake 65000
7. Acrra (Gomoa Dahom) groundwater 2.6
8. Acrra (Gomoa Dahom) River
9. JICA community

10. Drinking buckets

e o e @

11. Tap water from GU campus
Achievements:

From our results, we suggest that the groundwater in the tested communities is much cleaner and
safer for human consumption than river water and water from Bosomtwe Lake, which was found to be
contaminated and not suitable for drinking.

The river and Bosomtwe lake need rehabilitation to bring them back to life. To achieve this goal, the
Ghanaian government should initiate a plan for treating river and lake water. Furthermore, the sewage-water
problem needs to be solved, as no infrastructure for sewage-water treatment has been established either in
big cities like Accra or in small villages. In addition, there is no system for treating sewage water before it is
dumped directly into rivers.

On the other hand, the responsibility for finding solutions to these problems does not lie only with the
government, but cooperation is needed between local communities, research bodies, and the government.

It is not easy to solve environmental problems, so commitment is needed to create a better future for
the country and for new generations.

I would now like to focus on one of the activities, in which discussions were open between us and the
GU students. I found this activity very interesting, and I would like to make a few comments about it.

In fact, the new generation is well aware of the environmental problems surrounding them, and
regarding my study, they were interested in whether the water they buy from stores is really clean, and why
we always have the idea that what is inside a plastic bottle is much cleaner than what we have in our homes
for free. I believe that this is because of good advertisements by water companies, which constantly tell us
that their bottled water is much cleaner and healthier.

On other hand, I notice that they put all the responsibility on the government, and have no vision of

how the local society could bear part of this responsibility and help to find solutions, depending on their
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abilities.

In my opinion, this generation needs help to see the potential in themselves and their communities to
be able to change their reality for the best. They see gold as very precious and the main source for the
development of their country, economy, and society. However, the reality is that human beings are the source
of development.

During our visit, we tried to cover many aspects and many issues that are often unrelated, and this
made us less effective.

Therefore, I suggest that in future, FOLEN should focus on one environmental problem during the
visit, and try to study it from different perspectives.

For example, the environmental impact of gold mining in Ghana and related activities covers:

Social part: the age of the workers, their education, income, families, etc.

Energy: their consumption of fuel, the energy sources used for cooking or heating in the winter
during their stay in the location, etc.

Water: water pollution, drinking water status in the location, etc.

Food: gold-mining influence on food safety, etc.

Future vision

I hope that the results we achieved will be useful for Ghanaians, and will help them to understand
how serious the environmental problems they are facing are, so that they can start to take effective actions to
solve these problems before they occur.

During my visit to Ghana, I tried to learn how an environmental problem can be addressed, but it is
much more important to find solutions for such problems.

How can an environmental problem be solved? We need not only a lot of money, but also suitable
technology and a commitment from the government and local residents.

I always felt that I would be able to help more in solving environmental issues if I had more
knowledge. However, after my visit, I realized that I need not only knowledge, but also a commitment

toward the issue I want to solve, and I hope that in the future I will be able to develop this.
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Abstract

To understand the hydrological processes at the catchment scale in northern Vietnam, we installed a
monitoring station to measure runoff and precipitation in a 1.6 ha mountainous forested catchment at Luot
mountain owned by Vietnam Forestry University, Hanoi. Monitoring was conducted from September § to
October 9, 2011. Based on hydrographical analysis and separation, we found a mean storm runoff coefficient
(storm runoff divided by storm precipitation) of 58.5%. Of this, base flow contributed 56.3% and overland
flow 43.7%. Peak flow responses to precipitation depended on 2-day antecedent precipitation index (API,)
(e.g., previous dry period) and storm size. The monitoring station will continue to be used for research and
training by Vietnam Forestry University. The data we obtained will contribute significantly towards
decisions on water resource management. The monitoring station, with instrumentation from Japan, is the
first to be installed successfully in Vietnam. As a result of this success, monitoring stations for measuring
runoff can be developed in catchments throughout Vietnam to obtain data as a basis for improving
sustainable environmental management in Vietnam. This will also make a significant contribution to training
engineers in environmental and natural resource management, and will make the University a leader in this

field in Vietnam and throughout Asia.
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(1) Activities during the overseas field training

To gain practical experience in environmental issues, I selected the overseas field training in the
FOLENS program. Luot mountain owned by Vietnam Forestry University, Vietnam, under the guidance of
Professor Takashi Gomi and Dr. Phung Van Khoa (a lecturer at Vietnam Forestry University) from
September 5 to October 9, 2011. The topic I chose was “Developing a monitoring station for runoff in
northern catchment of Vietnam.”

Water is the most vital of all the natural resources, and it is essential for people, ecology, and
economic development in both forested and non-forested areas. However, the availability and quality of
fresh water in many regions of Vietnam are increasingly endangered by overuse, misuse, pollution, and
(especially) changing land cover caused by shifting cultivation, which increases deforestation. Water
catchment areas that sustain life by providing food and water for communities, and that contribute
substantially to the economy and provide the foundation for a rich and diverse natural environment, are also
facing enormous and ongoing threats from human activities, thus reducing the quality of life over the coming
decades (Ngah and Othman, 2010). For example, natural events such as flash flood, mud flow, debris flow,
and landslide frequently occur in mountainous areas (Marzocchi et al., 2009). Soil loss by erosion is also
becoming an increasingly severe problem, given that 75% of land in Vietnam is classified as upland (Fox et
al., 2000).

The problems of controlling water quality and quantity, along with managing freshwater fisheries,
have also become more complex (Valentin et at., 2008). The effects on the hydrological environment will
significantly increase if no efforts are made to minimize the potential impacts. Sustainable management of
water catchments is one of the options that have to be considered to ensure all development activities have an
acceptable impact on both water yield and water quality. However, the lack of scientific information on
catchment runoff is hindering the development of solutions and policies in environmental protection and the
mitigation of natural hazards in Vietnam. Therefore, to tackle these environmental issues, field-oriented
observation is necessary. In this context, developing a monitoring station for catchment runoff in northern
Vietnam can play an important role in supporting science based on data, and in guiding the management of
water quality and availability to support sustainable development in Vietnam.

Understanding hydrological processes at the catchment scale can be complex due to variability in
land use, soil type, climate, and vegetative cover. This field trip therefore concentrated on choosing a study
site, installing instruments, and monitoring runoff and precipitation in a mountainous forested catchment in
northern Vietnam. Data from previous studies in southeastern Asia was also reviewed to evaluate the effect
of physical characteristics on catchment runoff and to help select adequate instruments for the study site.

This field trip was conducted in a small catchment at Luot Mountain, located in Xuanmai (20°58” N,
105°05” E), Hanoi, Vietnam (Figure 1). The area of the catchment is 1.6 ha, and the altitude ranged from 5 to
140 m. Mean annual precipitation is 2268.4 mm. Mean annual temperature and relative humidity are 22.7°C
and 82%, respectively (Kim Boi meteorological station). The catchment is covered mainly by acacia, pine,
eucalyptus, and some native tree plantation. Instruments for the monitoring station (brought from Japan)

were a Parshall flume, a capacitance water-stage data logger, and two tipping-bucket rain gauges, which
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were adapted to the conditions in Vietnam. Installation and testing of the instruments was conducted from

September 6 to September 8. The monitoring of runoff and precipitation began on September 8 and finished

on October 10.

20°N

16"N

/ Road

GEauging
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Figure 1. (a) The location of the study site; (b) location and topographical characteristics of the study catchment

(2) Findings, achievements, significant experiences, and lessons learnt

2.1. Overview of previous studies in southeastern Asia

The results from previous studies in
Vietnam and other countries in southeastern Asia
showed a large difference in annual runoff
coefficients (calculated by dividing annual runoff
by precipitation) among countries and different
regions within countries (Figure 2). The biggest
mean annual runoff coefficient was found in
Vietnam (27.4%), while the smallest was found
in Indonesia (2.1%). However, within a country,
the annual runoff coefficient was very different
across regions. The mean annual runoff

coefficients in Laos and the Philippines were

13.3 and 7.6%, respectively.

Annual runcfl coelficient (%)
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Figure 2. Summarized results of annual runoff coefficients in
previous studies on southeastern Asia
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Potential reasons for these differences are differences in catchment scale, annual precipitation, and/or
land use type. These findings suggested that the study site for our field trip studying water resource
management in Vietnam had to be established in Vietnam itself because of the wide variety of runoff

coefficients across regions.

2.2. Runoff response to precipitation in a mountainous catchment of Vietnam
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Figure 3. Runoff response to precipitation during monitoring period in forested catchment of northern Vietnam

Catchment runoff quickly responded to precipitation inputs. Increased rainfall intensity corresponded
to increased runoff at catchments (Figure 3). Peak runoff appeared at the peak of precipitation, and runoff
declined after rainfall ceased without any secondary peaks during this recession. However, peak flow tended
to be larger when 2-day antecedent precipitation index (APL) and storm size was greater and vice versus
(Figure 4). In the other words, soil moisture condition is drier; peak flow is smaller because runoff

generation is prior infiltrated into soil matrix than overland flow (Figures 3; 4).
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Figure 4. The relationship between peak flow and 2-day antecedent Figure 5. Schematic illustration of hydrograph
precipitation index (API,). Circle sizes indicate size of precipitation.

Based on hydrographic analysis and hydrographic separation analysis for four storm events (Figure 5),
we found that mean storm precipitation was 39 mm per storm. Mean storm flow was 22.8 mm,
corresponding to 58.5% of the runoff coefficient (the storm runoff coefficient was determined by dividing
storm flow by storm precipitation), in which base flow comprised 12.9 mm (corresponding to 56.3% of
storm flow) and overland flow comprised 10 mm (corresponding to 43.7% of storm flow). (Overland flow
was defined as that part of the runoff that enters streams during and immediately after precipitation via
overland flow and fast subsurface flow. Base flow was defined as slow soil water movement and bedrock
outflow.) These separate runoff components enabled a qualitative evaluation of underlying dominant runoff
pathways. This suggested that base flow is the dominant hydrological process in the forested catchment at

Luot Mountain owned by Vietnam Forestry University, Hanoi.

2.3. Significant experiences and lessons
Besides the significant scientific findings, the overseas field training provided a wealth of experience

and lessons through meeting people, both when working in groups and in outside activities. One of the most
significant experiences was the selection and adaptation of monitoring instruments from Japan to other
countries, especially Vietnam. All of the tasks and operating procedures, including selection, construction,
and installation of the station for a specific location of Vietnam, were discussed with my supervisor (Dr.
Takashi Gomi) and lecturers from VFU (Dr. Khoa, Mr. Truong, Mr. Hiep, Mr. Le) to devise the best
solutions. These activities helped to improve my knowledge, skill, and experience in selecting, installing, and
using a monitoring station for runoff and precipitation. Moreover, through group discussion with people
from different academic disciplines, I was able to gain a greater insight and understanding of various aspects
of the environment and observation conditions at Luot mountain belong to Vietnam Forestry University,

Hanoi.
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The most significant lesson was how to install a monitoring station for runoff and precipitation
successfully; the most important issue was the detailed preparation required in order to set up instruments
when coming to a new location, with specific natural and social conditions. Furthermore, the participation of
managers, lecturers, and students in equipment installation, use, and protection determined the success of the
field trip. As a result of this field trip I know that various aspects of the local environment will be better
understood. We (especially, Dr. Takashi Gomi) helped young lecturers of VFU to answer the difficult
question that how to get (method) and what can help to get information automatically on runoff and

precipitation (Instruments).
(3) Achievements and future vision

Because this experiment was conducted at a mountainous location belong to Vietnam Forestry
University, where I will be returning to work and research as a leader in environmental science and resource
management after finishing my PhD study, the experience I gained will contribute significantly to my future
career. This was a good opportunity to apply the skills and knowledge I am learning in Japan to Vietnam in
its present condition. In future, monitoring stations for runoff can be developed in any catchment in Vietnam,
in any landscape, to obtain basic data and scientific findings to support sustainable environmental
management in Vietnam. This work will also contribute significantly to the training of engineers in
environmental and natural resource management, helping to make the University a leader in the field in
Vietnam and throughout Asia.

The activities we carried out also helped to improve the skills and knowledge of the researchers,
young teachers, and students from Vietnam Forestry University who participated directly in developing the
station for monitoring runoff and in applying the techniques. The data obtained will be a great help for

teaching and studying at Vietnam Forestry University, both now and in the future.
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Abstract

Natural grasslands’ is a key factor for nutrient cycle and the energy flow in the ecosystem. It is cheap
as feed for cattle and high productivity can be reached with good management practices. Natural grassland
can store carbon (C), and approximately 34% of the global C stock of in terrestrial ecosystems is estimated to
be in soil of natural Grassland. In attempt to increase land productivity farmers use sometimes techniques
that are harmful to the environment such as; overgrazing, grassland burning, and absence of beneficial
management techniques such as fallow, rotational grazing and rest contribute to the degradation of grassland
and consequent reduction of productivity. Those improper techniques has an impact on the environment: by
exceeding stocking rate, overgrazing can occur that leads to erosion and desertification, also exceeding
stocking rate can cause soil compaction due to cattle trampling. Grazing lower than stocking rate leads to
shrubs invasion, and to control shrubs invasion and promote regrowth of grasses, local farmers in
Mozambique burns the grassland. These leads to progressive lost of soil fertility, soil acidification and soil
erosion.

The study objective was to determine changes on soil and vegetation of grazing grassland due to
different management techniques used by farmers in Umbeluzi region, Maputo province, southern

Mozambique.
(1) Introduction about the research area

With a population about 24 million people, Mozambique is a country located in southeastern Africa,
between 10° 27’ and 26° 52” south latitude and 30° 12 and 40° 51 east longitude. Most of the country is
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tropical, Mozambique has a total area of about 784,000 square kilometers, and the capital city is Maputo.
Mozambique is a large and complex country emerging from 16 years of brutal civil war and 500 years of
colonization from Portugal.

Boane (Fig. 1) is a district of Maputo province, the total population in Boane district is 81.406, total
area is 815 km®, inhabitants density is 101people/ km* (INE, 2007). The population and urbanization are
rapidly increasing because of the following reasons: there are good access by roads and train, the land and
water is available in Boane and because Boane is near important market such as Maputo city (Fig. 2)

Mozambique capital 30 Km from Boane, 40 Km Swaziland and 60 Km near South Africa from Boane.

(Fig.1) Maputo province Map (Fig.2) Maputo city at nightfall

Maize is the most important agricultural crop and the additionally, cassava, sweet potatoes, beans,
vegetables (Fig, 3) are cultivated (INE, 2010). Traditionally cattle’s keeping is very important and still plays
a major role in the economic and socio-cultural life of the local communities. Livestock sector is mostly
practiced by the smallholder; the farmers have a goat, pig and cows, grazing on open community natural
grassland with grass such as cyperus sp, panicum sp and urochloa sp. The district has nearly 4,000 livestock

breeders, mostly small-scale.

(Fig. 3) Vegetable seed-plot in Boane. (Fig.4) A local farmer in Boane planted 80 mango trees.
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In Boane the average size of farms is 0.8 ha (Fig. 4) rain feed with very low inputs such as
mechanized agricultural operation, fertilization and irrigation. Non-agricultural production (timber forest
products and non-timber forest products, fishing and hunting) is an important source of income.

Among the small-scale farmers the use of fertilizers, irrigation, and agriculture machinery is very low,
that is why the productivity is very low; less than 1000kg/ha for corn and vegetables, and livestock grassland
efficiency is very low.

During the last decades the pressure on the natural resources has increased. This is partly due to a
rapid growth of the local population, high immigration and also establishment of new farmers coming from
Maputo and South Africa (INE, 2010).

Because cultural reason and also because to the low investment in agriculture and also due to the poor

know how, local small-farmers use agricultural practices commonly with very low productivity and negative

impact on environment.
F

(Fig. 5) Beans and maize intercropping in Boane.  (Fig. 6) Degraded pasture in Boane, bared soil prone to erosion

The major environmental issues (Fig. 6, Fig. 7and fig. 9) in Boane are:
1.Grassland fires

2.Soil erosion

(Fig.7) Laboratory analyses of soil showed EC value of 0.5 mS/cm  (Fig.8) Grassland fires are very frequent in dry season.
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The local community has a very simple lifestyle: a simple house (Fig.9) built by low quality local
material, the diet is basically cooked cornmeal and curry (vegetables, beans, meat or fish) and fresh fruit (Fig.
10). Unemployment is very high, only 33% of working age people in formal employment, 67% of people has
agriculture as main activity (INE, 2010). Fire is very important agricultural tool, farmers use fire to clean the
land to facilitate the subsequent agricultural operations such as tillage, fire is also used in livestock to control

shrub invasion in grassland and also to promote the regrowth of the grass outside the season.

(Fig.9) a house of a local farmer in Boane (Fig.10) Small street market in Boane

(2) Contents and activities during the overseas field training.

On 6th September, I went to Mozambique for oversea fields training, and on September 22nd my
supervisor professor Dr. Kimura Sonoko Dorothea joined me in Mozambique as shown on table 1. My
overseas field training title is “Environmental impacts of livestock activity and mitigation options: a case

study of Umbeluzi region, Maputo province, southern Mozambique”.

Tablel. 2012 Antonio FOLENS Overseas training activity schedule

Activity Month
Sept | Oct | Nov | Dec

Leave Narita at -
Contact at EM university and Boane agric. dept L]
Preparation for field work -
Vegetations analysis —
Soil analysis and sampling 1

Soil air dried =

Vegetation data analysis #

Soil laboratory analysis %

I collected data by interviewing with 24 farmers and extension service staff, asking about the grazing
system that they use. Moreover vegetation where sampled using a 1x1 m quadrate (fig 11) for floristic
composition. Soil samples (fig 12) were collected for determination in the laboratory pH, EC, C, N, CEC,

cations and anions.
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(Fig. 11) 1x1m quadrat method for vegetation sampling  (Fig.12) Soil sampling in Boane

Soil cover was estimated in percentage by eye Braun-Blanquet scale, this method consists in estimate
vegetation cover in the soil using relative percentage from maximum of 100% for full covered soil and
minimum of 0% for bared soil. Biomass yield was calculated by standing crop techniques consisting in
collect vegetation sample in a quadrate minimal area 1x1 m dry for 24 hours at 105°C and weighing the
dried plant material at Eduardo Mondlane University, soil science laboratory (Kent and Coker 2000).

The counterparts in Mozambique where Mr. Zacarias and Mr. Santos from the Eduardo Mondlane
University in Maputo, Mr Ricardo from SDAE Boane, Mr Munguambe that is the Massaca local community

leader and Mr. Paulo that is a local farmer in Boane.
(3) Findings and achievements obtained significant experiences and lessons.

According to INE (2010), in Boane there are in total about 3 780 cattle and 5 000goats, there are 20
farmer owners of big cattle farm with total area higher than 50ha, and about 350 farmer own small cattle
farm < 2cows and 5 goats. The majority of big farmers use modern livestock systems such as: rotational
grazing, fencing, rest, cultivated pastures moreover big farmers produce hay and silage to supply the cattle
during dry season. Small farmers use natural grassland areas which range from 5ha up to 50ha. Many of the
farmers use harmful techniques such as, direct continuous grazing, overgrazing, grazing below the stocking
rate, grazing out of season, grassland burning, and absence of beneficial management techniques such as
fallow, rotational grazing and rest. Burning is very frequent among small-scale farmers; many of them burn
about 3 or 4 times per year. Small farmers do not produce hay and silage.

Exceeding stocking rate, overgrazing can occur it leads to erosion and desertification, also exceeding
stocking rate can cause soil compaction due to cattle trampling. Grazing lower than stocking rate leads to
shrubs invasion, and to control shrubs invasion and promote regrowth of grasses, local farmers in
Mozambique burns the grassland. These leads to lost of soil fertility, soil acidification and soil erosion.

The Boane dry grass savannas is dominated by grass, mainly cynodon sp, cyperus sp, panicum SP,
urochloa sp aristida sp, and to a lesser degree by hyparrhenia sp, heteropogon sp and themeda sp.

During the dry season due to prolonged drought every year from June to November, the cattle seem

to lose weight due to a shortage of pastures.
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(Fig.13) Fresh grass panicum Sp. regrowth 20 days after burning. (Fig.14) Grassland pasture 20 days after burning in Boane

Burning grassland (Fig. 13 and Fig 14) remove unpalatable grass and also destroy the shrubs and
weed in pasture, moreover it promote the regrowth of valuable grass palatable for livestock such as cyperus
sp, panicum Sp and urochloa Sp. But burning the pasture grassland have many bad consequence to
environment such as: fire destroy soil biota and soil organic matter, fire reduce the capacity of soil to retain
water (Hydrophobicity), because the soil is bared soil temperature can increase and soil moisture can be
reduced because the water is easily evaporated from bared soil, because soil is bared is easily eroded
(Mccarron et al. 2003).

Laboratory analysis from soil sample collected in Boane showed that soils pH range from 5 (acidic),
to 9 (alkaline). Acidic pH where frequently found in pastures land where burning frequency was higher than
3 times per year.

Wild land fires are one of the more severe disturbances for natural ecosystems and can become a
critical factor in the process of soil erosion (Dimitrios et al. 2009). According to Dimitrios et al. (2009)
wildfires, affect hydrological processes such as runoff and erosion are known to change significantly. Fires
affect the physicochemical characteristics of the soil, increase surface runoff due to the complete or partial
loss of vegetation and reduce water infiltration rates, water storage capacity, and soil particle aggregation
stability.

This overseas field trip gave me opportunity to collect soil and vegetation samples for laboratory
analisys. Observation and interview with farmers in Boane showed me how local small farmers still not
know how to manage their grassland; moreover they don’t have enough money to invest in better
technologies.

Livestock system in Boane seems to have a strong impact on the environment leading to
environmental damage such as soil acidification, soil erosion and desertification.

In Boane pastures are "scarce" despite wide natural pastures grassland areas are available, due to lack
of "know how" as well as lack of investment. Farmer in Boane make very little use of the potential they have

and even more deteriorate the environment.
(4) Achievements and its future vision.

I am concerned with vegetal production, but I like to preserve the environment and nature. I think that
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the best way to increase the agricultural productivity is to keep or improve environmental quality.
Environmental leader must first be concerned with good environment; environmental leaders must fight to
have a good knowledge to maintain environmental quality.

Environmental leaders must have exceptional vision, environmental leader must lead people and
organizations that alone would not follow directions to improve agricultural production, improve
environmental quality and improve living standards.

I think that for Boane case, the farmers have a chance to learn from mistakes from other countries
such as South Africa in Kalahari desert, and many North African countries covered by Sahara desert. In
Boane, the current environmental situation leads to desertification. Desertification is a very extreme case of
environmental damage, and it is very difficult to reverse desert into fertile and productive soils.

My future vision is to contribute to improve agricultural production and productivity improving the
environmental quality and improving living standards of the local communities. I want to teach
environmentally friendly agri-livestock to farmers who do not know this type of agriculture.

I think that Boane farmers and others farmers in Mozambique must adopt techniques for live stocking
such as rotational grazing, fallow, produce hay and silage to supply the cattle in dry season, and many others

techniques that are sustain soil quality.
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Assembly of a particle collection system with high mobility to
understand atmospheric particles in Malaysia

Masao Gen
Graduate School of Bio-Applications and Systems Engineering

Destination and period: Serdang UPM, Malaysia, Jun. 25-Aug. 3

Key words: Aerosol, Particle collection, Passive sampler,

Abstract (approximately 200 words)

I visited Universiti Putra Malaysia (UPM) in Malaysia for 39 days. The purpose of this field training
was to assemble a particle collection system and collect particle suspended in the gas phase. For comparison,
a commercialized instrument for particle collection was also used. The assembled collectors (totally 3
collectors) were placed in UPM campus for long-term experiments (more than 30 days) and near highway
for short-term experiments (1 days). The commercialized one using a fiber filter was run for totally 6 days.
The surface of the filter changed from white to black in color after 1 day of particle collection. This implies
that a lot of particles were accumulated on the filter. In the experiments of the assembled sampler, particles
suspended were deposited on plate-type metal substrate, being confirmed by a scanning electron microscope,
but it cannot be recognized by naked eyes. It suggests that particles with lower concentration were deposited.
This collector was able to be made without high expense and elaborate assembly. Therefore it can be placed
in anyplace because it is affordable for us. Under condition that stuffs for the experiments were limited, the
experiments were carried out. This implementation was owed to many people who helped me with my
activities. Through this training, I learned how to apply skills and knowledge that I learned for practical use
under limited conditions. I strongly felt how important communication skill is to involve people surrounding

me to do work as well.
(1) Contents and activities during the overseas field training (less than 600 words)
The purpose of this Overseas Field Training is to assemble a particle collection system. As a host

place, I selected UPM and prof. Mohamad Pauzi Zakaria in Faculty of Environmental Studies in UPM,

which is studying on particulate matters. His laboratory has a high volume sampler. In this training, I made
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assembly of a particle collector, and placed it around UPM. For comparisons, particle collection using the
high volume sampler was also conducted.

In first a week (25™ Jun.- 30" Jun.), I spend preparing of assembly of a portable particle collector
(passive sampler). I focused my mind on making the system made from local materials. Then I didn’t bring
anything to prepare it. I walked around UPM to look for shops to buy stuffs for it. After I collected all stuffs,
I tried to design and assemble it in the room that a staff in UPM readied me. Figure 1 shows the stuffs and
the assembled sampler. I stalled a circuit inset “mosquito killer” into the sampler to be able to run with only a
battery cell. I placed the samplers in some places in UPM campus. It worked using battery cells that can last

for 8 hours. Particle collection using the sampler was implemented for 30 days, several weeks and 1 day.

Fig. 1. (left) Stuffs purchased in shops around UPM and (right) assembled sampler

On 2th Jul., I visited to one of the biggest factory to treat industrial wastes to see what happens to
environmental sections in Malaysia. As result of the waste treatment, gasses that can become particulate

matters as air pollutant are emitted at exhaust.

Fig. 2 Plant factory for waste treatment
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From 3" Jul. to 5™ Jul, I attended International conference in Singapore with respect to particle
technology. In the conference, I presented a topic on an environmental sensor to trace chemical residue such
as pesticide. I was able to spend precious time to exchange our thoughts and to know how other researchers
think scientific activities in relation to environmental sections.

Next week (9" Jul. — 13™ Jul.), T planed and arranged to use a high volume (HV) sampler for
comparison with the assembled sampler. The high volume sampler was located on rooftop in a building in
Faculty of Environmental Studies. So, the place where I conducted particle collection by using the assembled
sampler was also the same site. Glass filter was selected as collecting surface in the HV sampler.

On 12" Jul.,, Dr. Ahmad zaharin aris in Faculty of Environmental Studies who is one of FOLENS
members holed a meeting at which I can talk my research topic and exchange information on background

between us (as shown in Fig. 3).

Fig. 3. Scenery of meeting

From 17" Jul. to 27" Jul., T conducted experiment of particle collection using the HV sampler. Each
condition of the experiments required a day, and then totally 6 samples (6 days) were taken. In a few days of
the period, I cannot help but suspend the experiment because of bad whether (heavy raining).

On 31" Jul., T and Prof. Pauzi went to highway near UPM campus to place the assembled sampler,
where a lot of cars pass through there everyday. Then I hanged the samplers (3 units) on palm tree as shown
in Fig. 4 at 10:00 am. At around 17:00, I pick them up.

In other days, I visited Dr. Mohd Nazli Naim in Department of Process and Food Engineering. He
and I designed a particle generation system to model particle suspended in the gas phase. We can conduct
experiment on air pollution in a laboratory using this system, which can minimize number of experiments.
This point is pretty important; it’s because we should engage environmental issue and reduce waste we will

produce even for our experiment. Figure 5 presents particle generation system we made.

188
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Fig. 5 System of particle generation

All samples obtained in this training were carefully covered with aluminum sheet, then stored in
plastic bag, brought to Japan.

In this country, atmospheric particles as air pollutant have been concerned. It is suspected that they
are originated from bio-burning process being conducted in Indonesia, and emitted particles can travel a long
distance. To make it worse, the particles decrease visibility of air called as “haze”. Furthermore it is said that
it may cause disease such as respiration problem. In the country, they cannot live without a car as
transportation method. Particles generated from gas emitted by a car should also be concerned. After 1 day
running of the HV sampler, filter surface changed to black in color as shown in Fig. 6. In Japan, it is hard to
imagine for Japanese, because public transportation (train or subway) especially in Tokyo is much more
effective. When 1 asked local people about the air pollution, they already understood it. Nonetheless it
seemed that they were not interested in changing their life style. Ironically many car companies in Japan ship
their products to this country. Actually I saw a lot of car passing on the road. For those reasons, monitoring

particle transportation is quite important for both positions (particle emitter and receiver).
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Fig. 6. Photograph of surfaces of filters used: (left) non-treated and (right) treated by palm oil
(2) Findings and achievements obtained, significant experiences and lessons (less than 600 words)

First of all, before I went to UPM as field training, I determined concept for the training, which was
to make something to be useful with low cost and simplicity. Therefore 1 didn’t bring stuffs for the
experiment. When it comes to working world wide as a field-oriented leader, I think we have to make or
achieve something from scratch. Because I’'m from engineering department, I thought I should make device
or establish method to analyze samples. I believe we (engineer) provide good system to evaluate some
conditions, and then people in environmental fields conduct analysis and experiment by using our established
method. This can be good relation between us to contribute our scientific activities to environmental issue we
encounter. The place where I stayed was in Faculty of Environmental Studies. I felt that their and our
cultures (approach style to achievement) were much different through our conversations on studies. Actually
I confused their styles when I talked their studies firstly. This situation was good experiences for me, because
I learned their style for research and what are our jobs. Our missions we have to meet out provide tools with
accuracy and simplicity that they can use as analyzer and evaluation method. On their positions, they need a
large number of data to satisfy reliability of their obtained data. I’'m sure that our thoughts to provide more
correct and simple tools will be welcome to them. For example, the assembled sampler in this activity was
completed with less 1,000 YEN per a sampler, which imply that it can be installed in any places where
people want to collect particles. Also, a filter used in the HV sampler was treated by palm oil to make
hydrophobic surface, while raw material of the filter is made from quartz (hydrophilic). Just this simple idea
can solve the interface between physical particle deposition and chemical property of the particles. As shown
in Fig. 6, it apparently seems that efficiency of particle collection on the treated surface is higher than that on
non-treated surface. In other words, chemical property of particles suspended in the gas phase is likely to be
hydrophobic, which means that we may have to replace a quartz filter used for particle collection with a
hydrophobic-modified filter.

In practical aspects, I strongly felt that communication skill was one of the most important points for
conducting activities as field-oriented leader, which is not only ability of speaking English, but also how we
convince them to do work together. To get to know each other, we need to understand their backgrounds,
which are their history, and life style and religion if they have it. In Malaysia, people who are originated

from Indonesia, Chinese and India live each other. Surprisingly they understand and are respect the other
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cultures. For instance I experienced “fasting” which muslim don’t eat in day time for a certain period at all.
Chinese and India tried not to eat something in front of muslim to show their respect to muslim. I think a
field-oriented leader should be approachable to work with people.

In summary a field-oriented leader should provide tools for practical activities and lead people to
conduct them with approachable characteristic, if he or she comes from engineering people. This means that
different leaders have different backgrounds. We need to do the best that we can do as an environmental
leader.

Regarding overseas field raining, most of facilities collaborated with FOLENS are in environmental
fields. Through my experiences in Malaysia, I was stimulated into my thoughts because it was my first time
to communicate with people who have different background with me. It was so fresh and precious for me,
and then many ideas came up with me. Among those who are mostly from agricultural department
(environmental field), it is unfortunate they don’t have much opportunity to experience different cultures in
research fields. FOLENS program is better to collaborate with other fields such as engineering. We cannot
solve our environmental issues without their technology and skills. On the other hand, there are a lot of good
points in this training. Firstly their focusing countries are in Africa and Asia. We can select any universities
located in the area, even though they are not registered as FOLENS host. Because I’m sure that developing
countries get to “developed” countries, working places we should dedicate ourselves to environmental issues
are exactly there. Looking at the countries on time when I’m student is also good point as well. We can
experience how we plan our activities with limited budget in visiting country, which we cannot experience

often on student.
(3) Achievements and its future vision (less than 400 words)

Through my work in UPM, I assembled a portable particle sampler that can be used for any places.
This sampler was made due to a lot of cooperation in UPM members. The experiments were conducted for
time ranging from 1 day to 30 days. Results from the samplers indicate that the portable devices can be
distributed over the world. I hope that database for information on particle deposition can be made using the
device, and used as a useful tool to investigate air pollution. In experiments using a high volume sampler,
particle deposition with high concentrations was observed.

I believe that I achieved to perform my work I planed in Malaysia, and proved to make a good
method with simple way. In order to carry out those, I was able to communicate with people well, and tell
my style as an engineer to them. It took much time to make them understandable, but I think it is necessary
to become a good field-oriented leader. As a first step to be the good leader, understating their cultures in
Africa and Asia is priority. Through activities in relation to environmental section such as international
conference and symposium, I would like to have good friends with the same vision and age preferably,
because our generation has to attempt to solve environmental issues for making sustainable society. Since I
strongly felt that engineering technology is required to give reliable tools for environmental assessment, my
topics in doctoral course should involve contents in relation to environmental section. For the purpose, more

collaboration among different research fields is required. I will present my work at conference in different
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fields with me.
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Report of Overseas Field Training
FOLENS Program
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Studying of Bio-ethanol application in Thailand
~Investigation of environmental pollution by Bio-ethanol production
plant~
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Abstract (approximately 200 words)

In Japan, there are 255 million ton/year biomasses but they aren’t made effective use. On the other
hand, much Bio-ethanol are made from biomasses like a sugar cane and so on, and utilized as a gasoline in
Thailand. So, I learned Bio-ethanol application system that relationship among government, engineers and
farmers in Thailand because of widespread Bio-ethanol in Japan. Then, chemical plants generally emit
wastewater. Investigate of how to treat a wastewater, and wastewater treatments don’t effect environmental
pollution.

Bio-ethanol application system has two key points. First, cut down the tax stimulates a demand of
gasohol which is gasoline includes bio-ethanol, and biomass price increase. Second, engineers and farmers
make a win-win relationship.

I surveyed MITR PHOL Bio Fuel Company’s Bio-ethanol plant at Suphan-Buri in Thailand to learn
wastewater treatments. This plant used wastewater which was emitted from distillation as a fertilizer they
called “Viness”. Nitrogen concentration of Viness was 4700 mg-N/ml. It was 3.7 times higher than general
liquid fertilizers. And adsorbed nitrogen concentration of a soil at sugar cane field was 8.2 mg-N/kg-soil.
This data indicated water pollution of nitrogen salts at sugar cane fields, but this data weren’t enough to
evaluate environmental pollution.

We need to know viness application rate into sugar cane field and investigate water near sugar cane

field or leaching solution.
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(1) Contents and activities during the overseas field training (less than 600 words)

Title of Overseas Field Training

Studying Bio-ethanol application in Thailand

~Investigation of environmental pollution by Bio-ethanol plant~

Names of counterparts and professors

e Supervisor: Kenichi Yoneda (Associate Professor FOLENS)
e Lecturer: Akihiko Terada (Associate Professor)

*  Visiting Professor: Eiichi Kawai (Asia Science and Education for Economic Development :Asia
SEED)

Training schedule

DATE Visiting place
4 Aug.
Go to Thailand (Haneda Airport — Bangkok — Phuket)
5 Aug.
6 Aug. Incinerator Survey in Phuket
7 Aug. Hua-Hin and Photharam landfill Sampling
8 Aug. Bio-Diesel Plant Survey in Saraburi
9 Aug. Bio-Ethanol Plant Survey in Suphan Buri
10 Aug. DNA extraction in Kasesart university in Kamphaeng Saen
11 Aug. Discussion with Kasesart Bang Khen Professor Leg
12 Aug. Go to Japan (Bangkok — Haneda Airport)

Training contents

* Interview local people about Bio-ethanol
I interviewed Mr. Gig who is a master course student of Kasetsart University. He said that the
Thailand government promoted to make bio-ethanol and use for gasoline. First, the government cut
down the tax of Gasohol which is mixed with gasoline and bio-ethanol to familiarize Gasohol. And
car drivers were delight to buy cheaper Gasohol as a gasoline. Then much gasohol sold, Bio-ethanol
plant noticed that Gasohol become a big seller. And they bought more biomass and produced more
bio-ethanol. Finally, biomass price became higher and farmers produced more biomass. So, engineers

and farmers made win-win relationship.
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On the other hands, Gasohol utilization has a potentially detrimental effect on atmosphere
environment. He has developed asthma and went into a decline it when walked a busy arterial road.
In conclusion, Bio-ethanol production and utilization are familiarized under the initiative of

government of Thailand, but there is fear that atmosphere pollution.

e Samplings and experiments
Wastewater from distillation in surveyed bio-ethanol plant was utilized liquid fertilizer called
“Viness”. Viness was collected about 50 ml and diluted about 1000 times, filtered a membrane filter
with 0.45 um in pore size. Then, NHs", NO,", NOs™ in Viness samples were measured with an ion
chromatography analyzer, whereas TN was measured with a TOC/TN analyzer.
And soil was collected about 150 cm® at 5 cm depth in sugar cane field near surveyed plant.
After 4 g soil were added 0.01 M potassium chloride (KCI) solution into 40 ml, shook (140 rpm) 1

hour and separated by centrifugation to desorb some nitrogen compounds.

Soil sampling at sugar cane field

Viness

(2) Findings and achievements obtained, significant experiences and lessons (less than 600 words)

+ The result of analyzed nitrogen concentration included Viness and adsorbed soil, Viness has higher
total nitrogen concentration (4700 mg-N/L) than general liquid fertilizer (1300 mg-N/L). It indicates Viness
is good fertilizer for growing plants.

+ And soil adsorbed nitrogen concentration was 8.2 mg-N/kg-soil is higher than paddy field soil in
Japan (4.5 mg-N/kg-soil). If Viness was fertilized more than necessary, over nitrogen run out sugar cane field
and mess up water pollution. So, this data might indicate water pollution by high nitrogen concentration, but
weren’t enough to evaluate environmental pollution.

+ In conclusion, Viness has a potential as a liquid fertilizer because it contained higher nitrogen
concentration than a liquid fertilizer. However, environmental impact Viness application into sugar cane is

unclear in this field trip.
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(3) Achievements and its future vision (less than 400 words)

It is necessary to investigate an environmental load of Viness application into sugar cane fields
through this field trip.
* We need to clarify the fate of nitrogen that is taken up by plant or leached into the underground.
* We need to evaluate greenhouse gas emission from sugar cane fields. Because of generally high
nitrogen fertilizer put into soil after high amount of nitrous oxide are emitted as a greenhouse gas.
Finally, I learned importance of combining agriculture with technology for creating recycling society
in this field trip. I’d like to become a leader with perspective of combining agriculture with technology to

create recycling society in my hometown Akita.
(4) Acknowledgement

(5) References
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Clarification the causes of Arsenic(As) contamination
in the landfills of Thailand

Keisuke Yamada
1* year of Master’s Course, Engineering, Tokyo University of Agriculture and Technology
Destination and period: Thailand, 4 Aug. - 12 Aug. 2012

Key words: landfill, Soil pollution, Arsenic contamination, Water pollution

Abstract

I analyzed the heavy metal in the leachate of the landfill and the near groundwater and evaluated the
degree of the pollution. It was found in the previous reports that the arsenic, manganese and lead of the
leachate were over the standards of the Thailand industrial effluent quality. Therefore I studied the cause of
such heavy metal pollution and considered the countermeasure is nenecessary. I sampled the soil and
leachate of the landfill. I preprocessed to dissolve the soil and analyzed the heavy metal by ICP-MS. In
addition I tested to find where arsenic comes from, from the soil or the garbage. In addition I found field
working in the different cultures and countries is very hard. Now I could image and understand how the
working in Asian, African or other countries is difficult. I could analyze and test the leachate and soil of
landfill. T found the arsenic in landfill is not coming from soil. Through this oversea training I found my

specialty and confidence spread widely and deeply.
(1) Contents and activities during the overseas field training

Title of your Overseas Field Training

Clarification the causes of Arsenic(As) contamination in the landfills of Thailand

Names of the counterparts and professors

® Professor Akihiko Terada (supervisor)
® Professor Yoneda
® Professor Tiwa (Kasetsart University)

® Professor Lek



| smsummms) — 5 —Bm~08E - 2009 ~ 2013 4 FOLENS j8) 5

® Professor Eiichi Kawai (Asia Science and Education for Economic Development :Asia SEED)

Training schedule

4 Aug.
5 Aug.
6 Aug.

7 Aug.

8 Aug.
9 Aug.

Koganei = Haneda Airport (Train), Haneda = (Air)

-> Bangkok (Air), Bangkok = Phuket (Air)

Garbage incineration facilities survey in Phuket City, Phuket = Bangkok (Air)

Field survey on soil quality in Refuse dump near Hua-Hin (soil sampling, GPS survey, interviews to
local people, etc)

Biodiesel facilities survey in Saraburi, Bangkok - Kamphaeng Saen(Van)

Meeting with Kasetsart University Kamphaeng Saen

10 Aug. Sample and discussion in Kasetsart University Kamphaeng Saen

11 Aug. Discussion with Kasetsart University Bang Khen Prof.
12 Aug. Bangkok = Haneda (Air), Haneda = Koganei (Train)
(the total period: 9 days)

The Purposes of the Oversea Field Training with supervisor

To get the field oriented mind and skills sets by working on my research topics in the field
To clarify the causes of Arsenic(As) contamination in the landfills of Thailand
To check my level of communication skills, I think the most important ability to become a leader,

overseas

Sampling points in the Hua-Hin landfill

The Soils

81:
Near the observation well

S2:
Near the landfill

S3:
At higher place than the
landfill
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Hua-Hin landfill

o foe . il )

In Thailand 63% of municipal waste Most of the waste is not covered with
is disposed of in Open Dumping soil, so the rain water flows around
site and the remaining 35% in the landfill as leachate.

sanitary landfills.

Hua-Hin landfill is a sanitary landfill.

Cooperate with the local people~Sampling the leachate and the soil

In order to search whereAs is
coming from, | have sampled the
leachates and soils in cooperation
with the local people.

| analyzed the amount of As in
the leachates,

the elution amount and

the content of As in the soils.
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(2) Findings and achievements obtained, significant experiences and lessons

As concentration of the leachate in the observation well

A Lgst year
1.5
= Measured
&5 value
E 1 —
E | This year |
= Industrial
B 0B effluent
< standards
==Thailand
o LT .. - Japan

Feb, 2008 Mar2008 Feb 2010 May.2010 July2010 Sep.2011 Aug2012

The leachate contains a high concentration of As
— It is necessaryto clarify the causes of As contamination

Analysis of the soil

$1: Near the observation well
$2: Near the landfill
$3: At higher place than the landfill

0.005 10
Standard in Japan
T ya— I P - i@ I Standard in Japan
= N o
E 0.003  0.0026 ? 6
g E
Q. 0.002 - 4
= o
= [ Elution amount = Content
& 0.001 g 2
5.4E05  6.5E-05 0.2 1E-05 1E-05
&1 s2 83 81 s2 S3

Results of the analysis were significantly lower than both the
elution amount standard and content standard in Japan
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Adsorption experiment

S1 : Soil Near the observation well
W1: Water in the observation

132

0.95

As in the leachate was adsorbed to the soil more than 95%
— | consider that the As of the leachate in the observation well
is not dissolved from the soil

Discussion

* Results of the analysis were significantly lower than both
the elution amount standard and content standard in Japan

+ Arsenic in water was adsorbed to the soil
about more than 95%

« As does not dissolved from the soil
— | consider that the As is dissolved from the garbage
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Communicate with the local people

* I met the Regional Environment Office Staffs and Visited the REO8 Staff house.

] =
W sowigsimiiimsivssnrmpn somc s 1 8

REOB8(Regional Environment Office) Staffs Visiting the REO8 Staff house

* And I ate Dinner with people who works in Thailand. At this time, I have met people who are
involved in the TUAT.

Dinner with people who works in Thailand
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e Besides, I Communicated with Kasetsart Univ. students.

Communicate with Kasetsart Univ. students

*  Then, the man is Kasetsart Univ. student Gig san helped us. He was shy, but He is my friend.

Kasetsart Univ. student Gig san helped us

*  Next, I went to Ayutthaya and [ met him. Then, He told me the Culture of Thailand.

With Industrial dep. staff at Ayutthaya
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* And, [ was able to eat dinner with Thai people again. They are very nice man and women.

Dinner with Thai people

*  Finally, I communicated with Kasetsart Univ. Prof. of Engineering. I talked in Thai language to the
staffs of hotels and shops for a week. When Prof. Lek hear my Thai language, he said if you stay for
one more month, you could communicate with Thai people in Thai language. I got the confidence to

work in Thailand.

1Y A
With Kasetsart Univ. Prof. Lek of Engineering

(3) Achievements and its future vision
Conclusion

* Research problems still remain, but I will get the field oriented mind and skill sets by overcoming
them in this next academic year.

* By the analysis of the soils and the adsorption experiment about As, I consider that the origin of the
dissolution of As is predictable for the garbage.

* I got the confidence of communication skills required for leaders.
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Actions for the future

* In order to consider the causes and countermeasures of As contamination, I would like to participate
in the oversea training for next year even if at my own expense.

* To make the best use of this experience, I would like to work abroad in the future.

(4) Acknowledgement

I am grateful to Prof. Tiwa, Prof. Kawai, Prof. Lek. I want to thank Mr. Gig and laboratory member
of Kasetsart University and Mr. Gei, Mrs. Su, and Ms. Ant. I received generous support from Hosomi &
Terada Lab. Member. I would like to express my gratitude to Prof. Hosomi. And I have had the support and
encouragement of member of this field training, Prof. Yoneda, Prof. Terada, Prof. Ozaki, Prof. Prof.

Ninomiya , Prof. Imai ,and Masahiro, Genki.
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Research of residual pesticide in soil
and evaluation of the risk in agricultural area

Masahiro Yamamoto
1% year Master’s degree student, Department of Applied Chemistry, Tokyo University of Agriculture &
Technology (TUAT)
Destination and period: Thailand, 4 Aug -12 Aug

Key words: residual pesticide, agricultural area, Thailand,

Abstract (approximately 200 words)

The agricultural products occupy 19% of total exports in Thailand. In Thailand, pesticides are much
used to improve amount, quality and appearance of the agricultural products. There is a lot of research about
the residual pesticides in the agricultural products. But there are a few researches about the soil of
agricultural products. Other researches show that pesticides cause some health issues of the children
whose parents are farmer. The reason of this problem is that they play in the agricultural field.

In this overseas field training I investigate the residual pesticide in the soil of agricultural field. Then by
using this analysis result I would evaluate the health risk on the field.

I sampled soils from 6 agricultural fields near Kasetsart University (Kamphaeng Sean Campus). In
these fieldes some agricultural products are cultivated and exported. In this research I chose a
pesticide, “Cypermethrin” as an analysis compound. It was reported some times that cypermethrin remained
over standard in the products from Thailand. I am now analyzing them by GC/MS. The reports about
this cypermethrin in Thailand crops are not published yet. I think my study is important and highly

required.
(1) Contents and activities during the overseas field training (less than 600 words)

Title of your Overseas Field Training

Research of residual pesticide in soil and evaluation of the risk in agricultural area
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Names of the counterparts and professors

Accompanied Professor
O Associate professor Akihiko Terada
O Associate professor Kenichi Yoneda
Advised Professor
O Professor Tiwa Pakoktom (Kasetsart University)
Counterparts Professor
O Lecture Uraiwan Ninpetch (Kasetsart University)
O Lecture Lek (Kasetsart University)

Training schedule

4 Aug. Go to Thailand, flying overnight
5 Aug. Change the airplane at Bangkok, arrive at Phuket
6 Aug. AM: Garbage incineration facilities survey in Phuket city
PM: go to Bangkok
7 Aug. Field survey on soil quality in Refuse dump near Hua-Hin (soil sampling, GPS survey, interviews
to local people, etc)
8 Aug. AM: biodiesel facilities survey in Saraburi, Bangkok
PM: go to Kamphaeng Sean
9 Aug. AM: meeting with Kasetsart University (Kamphaeng Sean Campus)
PM: my sampling at farm near Kasetsart University (Kamphaeng Sean Campus)
10 Aug. experiment at Kasetsart University (Kamphaeng Sean Campus)
11 Aug. AM: sightseeing
PM: meeting with Prof. Lek at Bangkok
12 Aug. Go back to Japan
(The total period: 9days)

Training content

+ Sampling (my research in Thailand)
Soil samples were taken from 6 types of field near Kasetsart University, Kamphaen Sean Campus.
Prof. Uraiwan introduced us the owner of the fields. The agricultural products cultivated at the fields are
shown table 1. At two fields two products are cultivated in line. Because the fields are large, | sampled from
some sites in same field respectively but Red pepper and Pepper(1) are not large field so that I sampled one

and two sites respectively. Fig. 1 shows sampling sites of Onion(2).
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Table 1. Details about sampling sites

Product®

Onion(1)

Product®

Tomato

Numbers of

sampling site

export

Onion(2)

Corn

Red pepper

Pepper(1)

Taro

Pepper(2)

W W ([N | = |Ww | w

X|1O O X|X|X

* Interview

I interviewed farmer. She said that taro cultivated for
overseas had contained more pesticide than the standard.
Because of this, no plants were cultivated at the field for taro
and the field had to be left for 6 month. She showed me the
pesticides she always used (Fig. 2). She uses about 10 types of
pesticides. Almost of them may be insecticide and they are
used for each target respectively. They are not used every day.

For example, the green box is used for 12 days after products

are harvested to prevent insects.

- Experiment

o i it 4 L NI 1em-, .

Fig. 1 Sampling sites of Onion(2)

Fig. 2 Interview to farmer

Extraction of cypermethrin from soil samples is referred some references but I cannot

prepare some extraction kits. So that extraction method I tried is shown below.

First, acetone as a solvent is added 20 g of soil sample and shaking extraction and microwave

extraction are carried out in line. After that the sample is centrifuged and the top clear layer is

collected. To left solids new acetone is added and same operation is carried out once again. Collected

acetone 1s evaporated and determined quantity. Then cypermethrin in acetone sample is analyzed

by GC/MS with below conditions.

[ Equipment for analysis]

Device name: GC/MS
Column: HP-5ms (30 m X 0.25 mm X0.25 u m)

Injection: splitless

Inlet temperature: 250°C

Carrier gas: He (104 kPa, 1.4 mL/min)

Ionization temperature: 150°C

Temperature program ;
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80°C, 1 min — 25°C/min, until 250°C — 250°C, 23 min

— 25°C/min, until 270°C — 270°C, 2 min  (total time: 33.6 min)
Injection volume: 1 u L
Tonization method: EI, 70 eV

Now I draw the calibration curve of cypermethrin. After this I verify the reproducibility of
extraction method and try to analyze.
* Garbage incineration facilities survey at Phuket

We observed the forefront incineration facilities which Japanese company constructed in Thailand.

+ Sampling at Hua-Hin Refuse dumping place for household garbage in Ratchaburi province
We took some samples (water in the observation well, leachate), one of the student measure heavy

metal contained in them.

(2) Findings and achievements obtained, significant experiences and lessons (less than 600 words)

* The research in this overseas field training is not directly related to my master course research. My
research of master course is “Development of low-cost treatment technology for dioxins contaminated
soil/sediment with charcoal”. However, therefore I could consider actively that what problem occurs on the
field. Through considering what I can do in the problem, I experienced the first step for field-oriented which
is this program’s concept. I feel this experience will be also greatly useful for my research.

+ Second, I could directly watch the conditions of the field and also talk with farmer. Therefore I
clearly understand the present conditions of it by my senses. I mentioned above but the taro farmer cultivated
had contained more pesticide than the standard. This fact made me surprised. I had thought that the producer
whose agricultural products contain more pesticide than the standard has large scale of agricultural use and
cannot mange properly in the detail of the field. However the farmer I visited and sampled does not have
large field and recorded firmly about spraying pesticides. I experienced the difference of my image and the
present. Then I felt necessity of improvement of direction for using pesticide by government and complicated
using method. For example government announces the risk of pesticides in lecture at fixed interval or lecture
DVD of handling pesticides are attached to pesticides.

* Third, I felt large differences between Japan and Thailand by watching present waste treatment in
Thailand. In Japan final disposal method of general wastes is incineration. On the other hand in Thailand the
wastes go to refuse dump. This dumping site in Hua-Hin gives out bad smell which I never have smelled in
Japan. However, I could watch gradually changing over to incineration by survey of incineration facilities in
Phuket. At the Kasetart University I had a chance to talk with students. I talked about incineration facilities
in Phuket with them but they could not understand that wastes are incinerated. In this experience I learned

that common senses for me change in another country.
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(3) Achievements and its future vision (less than 400 words)

* Through these experiences I felt deeply that it is important to know the site with me eyes. The
information about the site to determine a theme of this training by internet or paper did not have reality.
However, when I went to the field I could felt its present conditions by my senses and the impression about
real field was changed dramatically. As activities of FOLENS in remaining a year [ would try to go to the site
and experience a usual life of people at the site. Then I would like to share their thinking and consciousness
with them. I think this approach is very useful to understand the real from a standing point of them and this is
the first step to become a Field-Oriented Leader in Environment Sector.

* As a future schedule I would analyze and evaluate the samples. Because cypermethrin is a substance
which becomes to be noticed in recent years, there are a few researches of it. The animal aspects are
researched one by one. In rat examination toxicity of cypermethrin becomes to evaluate. Simultaneously
researches about cypermethrin are to be in the process of starting. I would give a result of this training as

carly as possible and I hope that my result make new findings and make use of future works.
(4) Acknowledgement

I am deeply grateful to Prof. Tiwa, Prof. Uraiwan.

I want to thank and Mr. Gi and laboratory member of Kasetsart University

I received generous support from Hosomi & Terada Lab. Member.

I would like to express my gratitude to Prof. Hosomi.

And I have had the support and encouragement of member of this field training, Prof. Terada, Prof. Yoneda,
and Genki, Keisuke.
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Water quality impacts to agriculture products, Case study in
Karakalpakstan, Uzbekistan

Vladimir JOLLIBEKOV
Master course student, Department of International Environmental and Agricultural Science,
Tokyo University of Agriculture and Technology
Destination and period: 6 August-26 September, Karakalpakstan, Uzbekistan.

Key words: fermers, irrigation, crop yield, questionnaire survey, productivity

Abstract

Irrigation plays a very important role in producing various crops all over the world. There are some
areas where no crops are able to grow without irrigation. Apart from those areas, rain fed agriculture is
dominant. To stabilize and increase crop yield in semi-arid area, where rainfall is insufficient and unreliable
even during rainy season, supplemental irrigation is essential. Main characteristic of irrigation agriculture in
Karakalpakstan is that crop production is strongly relying on irrigation water because of low precipitation.
And also lower temperature in winter and government control of cotton and wheat marketing are affecting
the agriculture in Karakalpakstan. Field Research conducted in Karakalpakstan (Chimbay and Nukus
districts) in August/September is a part of research entitled “Water quality impacts to Agriculture products in
case of Karakalpakstan, Uzbekistan”. The research aims to explore impacts of water quality to agriculture

products through Questionnaire Surveys.
Contents and activities during the overseas field training

My overseas field research title is the *Water quality impacts to Agriculture products” case study in
the Republic of Karakalpakstan, Uzbekistan. The research had conducted in the summer vacations; exactly
date is between 6 of August up to 27 of September. Research has conducted under supervision of prof.
Yoshiko KAWABATA and counterpart prof. Slava APARIN. My overseas-filed schedule is the followings:
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Date Destination Activity
06/08/2012 Tashkent Narita to Tashkent
07/08/2012 Tashkent Workshop between TUAT and Government of

Uzbekistan
08/08/2012 Nukus Tashkent to Nukus afternoon visit to research
area
09/08/2012 Nukus district Visit to research and take soil and water
10/08/2012 Nukus and Chimbai samples
district

11/08/2012 Chimbai district
12/08/2012 Chimbai and Nukus | Conducted questionnaire survey from targeted
21/09/2012 district farmers
26/09/2012 Tokyo Tashkent to Narita

Prior to this study, investigation of major roles of farmers, maintaining soil fertility, availability of
irrigation water and agricultural productivities of the selected districts in the Republic of Karakalpakstan.
The main objectives of this research were to (i) assessment of water requirement for crops and water quality
data on crops yield, soil's requirements and production, (ii) determination of the impact of water quality as
irrigation water for the main crops that cultivated in the area, (iii) development of recommendations for agro-
ecological impact of the water quality to agriculture productions.

Uzbekistan's economy depends heavily on agriculture, which accounted for 28 percent of GDP and
employed 60 percent of the labor force in 2009. There are two main crops strategic significance for
Uzbekistan: wheat for domestic consumption and cotton for export. With such a small percentage of land
available for farming, the inadequate management of soils and years of irrigated agriculture intensification,
without regard to the consumption of water or other natural resources, have had adverse environmental
effects such as severe salinization, erosion and water logging of agricultural soils, which have reduced the
land’s productivity. During the overseas field training had recognized lots of problem of Uzbekistan's
agricultural practices and policies in Uzbekistan need to be improved and modernized. Yields of irrigated
cotton and especially wheat are low by world standards. There are several reasons for low productivity,
including obsolete farm equipment and tillage practices; lack of availability and timely application of
agricultural inputs; increasing soil salinity; unsustainable cotton-wheat crop rotation; poor weed control; a
still imperfectly developed and structured cooperative farm system; and lack of research and knowledge on

alternative crop rotations.
Findings and achievements obtained, significant experiences and lessons

This research was done in two districts (Chimbai and Nukus districts) of Karakalpakstan, Uzbekistan.
The study was mainly done through participatory approaches, which included discussions with
stakeholders at various levels (governments, water cooperatives and local farmers). Data from the interviews
and discussions indicate that the farmers average farm experiences is 14 years and farmers (42,1%)

educational background are relatively high, since all farmers who answered are high school graduated or
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more. The most popular reasons to start farmer business is <making profit>, while <contribution to the local
economy development > and <supporting local people by creating jobs> are also the second popular reasons.
<Suggestion from the government> is not popular reasons, according to their answers.

Land use, which is the major means of production, is mainly through inheritance (see table-1). Even
though, average land area of farmers is 57,9 ha. Out of the land area occupies about 2/3 of the area. While
almost irrigated area is used for farmland, no crops were planted in about 1/4 of the area (8,6) ha. Non-

irrigated area mainly consists of salinity problems land, pasture/grazing land and fallow land.

Table 1
Land use of selected farmers
Crop farmer
Land Use Average (ha)
Irrigated Non-irrigated Total
1 Farm land 39,9 5,9 45,8
2 Out of 1, planted in 2011 32,0 0.0 32,0
3 Out of 1, salinity problem land 4.5 2,0 6,5
4 Orchard/vineyard 0,0 0,0 0,0
5 Pasture/grazing land 0,0 6,9 0.0
6 Forest/woods 0,0 0,2 6.9
7 Housing compound 0,0 0,1 0,2
8 Other use & fallow 0,6 472 4.8
Total 40,6 17,3 57,9

Most of farmers claim that less irrigation water (100%) is the most serious reason of the existence of

the unplanted farmland, and the second serious reasons salinity damage (77,2%) and financial problem (53,4).
Some farmers also answered that they do not have experience about crop rotations (18,1%).

The major food crops in the areas include cotton, which is grown by 100% of farmers, winter

wheat (89,7%) and rice (78,4%). A number of farmers have given up growing some crops for various

reasons. Crops that were grown in the past are no longer being grown in the district. For example, the

number of farmers growing rice has declined. Table 2 below is illustrative of this situation.

Table 3
Crop production of farmers

Crop Farmers

No. of Average Season
Crop farmer Planted Production Yield Start Harvest (month)

to grow | area (ha) (ton) (ton/ha) (month)
1 Cotton 71 19,4 33,9 1,75 4-5 9-11
2 Wheat (winter) 74 13,3 17,6 1,33 9-11 6-7
3 Wheat (spring) 0 0,0 0,0 Na Na Na
4 Rice 69 7,0 15,0 2,14 5-6 10-11
5 Corn (grain) 34 2,0 1,5 0,75 5 10
6 Sorghum 58 2,8 2,4 0,85 4-7 9-11
7 Fodder crops 47 3,7 16,0 4,36 4-6 10
8 Melon & gourds 12 2,1 8,8 4,19 4-7 9-10
9 Tomato 28 0,5 5,0 10,00 5 9
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Shortage of water and drought were the main reasons that were given for a low productivity in crops
grown in the research areas. This reason supports arguments given earlier that the areas are drought prone
and water scarcity is a major problems. Other reasons for a low productivity of crops include diseases and
soil erosion. The majority of farmers irrigate their land and it is only through irrigation their land and it is
only through irrigation that they can manage to produce enough crops. Through irrigation farmers are able to
produce enough main crops. However observation indicated that most of the irrigation infrastructures are
elementary with major source of water for irrigation being rivers. The dependence on rivers means that
people are not informed about the risks they face from climate change and increased extraction upstream as
very little water is available for irrigation during, especially dry season. These research clearly indicate that
water shortage is a real and most serious problem facing the farmers in the research areas, especially for

irrigators.

Achievements and future vision

Karakalpakstan, where I live, is well known for its ecological crisis, the result of irresponsible
environmental practices. These practices were developed as part of the nation's economic strategies. I am
very concerned about my country and wanted to get a good education in Environment Management. Being a
major of economics, I would like to ascend onto higher intellectual horizons by undertaking advanced
studies at Tokyo University of Agriculture and Technology, which will enable me to fulfill my ambition of
being an outstanding expert in Environmental Management. | hope I can contribute my knowledge and
lifelong enthusiasm to the ongoing environmental management development of my homeland. The past
twenty-five years which I was brought up has been the most sensational and significant age of Uzbekistan's
reform. This period witnessed the emergence of a prosperous new Uzbekistan, which I experienced
personally and kept a close eye on, during which the occurrence and maturation of many new things in
economy and environmental management have stimulated my strong interest towards these areas of study.
Experience, which I had obtained from overseas field training, was one of the most valuable and significant
experiences in my life. I will be able to apply my gathered knowledge and experiences to several
organizations, which is relating to environmental and agricultural sciences such as environmental protection,
water and soil research techniques. This field research provided me an excellent opportunity to work with
outstanding scientists and allowed me to build relationships with them. After successful graduate of my
Master Course, [ will continue to collaborate not only with the expert scientists, but also with professors and
young generations who are interesting to solve environmental issues. I will also make my knowledge

available and give consultations to farmers and industries relating to suitable environmental management.
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Abstract

This study investigates an environmental impact which is influenced by herbicide used in agricultural
land. The major focus is on the increase of herbicide usage and consequent contamination in surface water
and soil in Petchaburi Province of Thailand. The interview to the local people indicated that 60 % of the
population is engaged in agriculture and the rate of chemical fertilizers use was almost 100%. However some
farmers are using chemical fertilizers with organic fertilizers. Farmers use organic fertilizer at the rate of 500
grams per acre to maximize productivity, during the rainy season from September to December. The weed
growth was found to be associated with the use of herbicides most farmers use Grammoxone and Paraquat
were herbicide used in the most of the area. Farmers use these herbicides of 1 liter per acre from March to
August and apply 2 to 4 times in one month in the summer to rainy season. This study aims to investigate
herbicide usage and consequent contamination of municipal primary treatment in order to consider about
herbicide fate and transport in water and soil, for preventing or minimizing the problems and protecting the

environment.
(1) Contents and activities during the overseas field training

Introduction

My overseas field training funded by the FOLENS program was carried out from 8 August to 6
September 2012 in cooperation with Dr. Kasem Chunkao and Dr. On-anong Phewnil at the College of
Environment, Kasetsart University and The King's Royally Initiated Laem Phak Bia Environmental Research

and Development Project (LERD) of Thailand. The idea of this project was brought from The King’s Royally



A Review of Challenges to Develop Field-oriented Environmental Leaders : FOLENS Report 2009-2013

Initiated to local people including assessment of environmental impact which influences on agricultural land.
The impact may lead to an inability to sustain food production, soil, water and the health of local residents in
the future. To study the agricultural community and farming use of chemicals in the farming community, this
study aims the investigation of herbicide usage and consequent contamination of municipal primary
treatment in order to consider about herbicide fate and transport in water and soil, for preventing or
minimizing the problems and protecting the environment and before the problem occurs with the health of

people in communities around the area.

Study area and Materials

In the first week we were introduced to the location and
organization of the research unit. The first training was to go to the field
survey and see local people for interview in study area in Petchaburi
Province of Thailand as shown figurel. There are 134 households in the
study area (Data from Phusawan Subdistrict Administrative Organization),
Petchaburi Province of Thailand. We have carried out interview inquiries

with 75 households, representing 55.97 percent of the total.
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Figure 2. Map of the study and the monitoring soil and water samples

HPLC Method

During the second monitoring soil and water samples were --

collected where herbicide have been applied in the upland area. The
samples were collected in six positions upstream and downstream as
shown figure 2. During the final was a laboratory analysis period for
contamination in surface water and soil as shown figure 3. In addition, I
was trained in the use of High Performance Liquid Chromatography
(HPLC) SP930D, UV-Detector autochro-3000 and HPLC column
vertisep UPS C18, 4.6x 50 mm.3um.

Figure 3. Laboratory analysis

Local herbicides used

This overseas field training gave me an opportunity to share and exchange knowledge and ideas
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about environmental issues with scientific experts. From these experiences and practices I learnt more about
perspectives and the wider research community. In this study, the results and findings of the field survey
indicated from the local people interview for characterizing the main occupation of the population in the area
as shown Table 1 and 60 % of the population is engaged in agricultural sector and the rate of herbicides use
was almost 100%. However some farmers are using fertilizers with organic fertilizers. In terms of volume,
the use of fertilizers by farmers. Farmers use fertilizer at the rate of 500 grams per acre per month to
maximize productivity, normally will be used the rainy season from September to December. The weed was
found to be associated with the use of herbicides. Most farmers use Grammoxone and Paraquat were
herbicide used the most in this area as shown Figure 4. Farmers use these herbicide of 1 liter in volume per
acre from March to August for 2 to 4 times per month in the summer to rainy season.

B Smmmeomare SParagual B Ghooside B lomadone B 220 wdum bk § Aba

Table 1: Characterize the main occupation
of the population in the area

No The main occupation Number  Percentage
1 Mot employed 1 1.33

2 Agriculture/Crop ki an

3 Employed in the agricultural sector 17 3267

4 Animals 1 133

5 Employment outade the agriculturd 13 1733

é Trade 12 16

7 Government!State 1 1.33

Totl 75 100 Figure 4: The use of herbicides in agriculture.

This project was derived from the observations in the study area that preliminary data the use of
herbicide in the area. Water and soil samples in upland area the herbicide have been applied were used for
the monitoring. The physical properties of water were as follows, total suspended solid was 10.12 mg/L, total
solid was 249 mg/L, chemical oxygen demand (COD) was 15.94 mg/L, biochemical oxygen demand (BOD)
was 1.93 mg/L, alkalinity was 200.07 mg/LCaCO3 and hardness was 155.87 mg/L of surface water samples
collected from the depth of 30 cm the completed. The study is to investigate the combined environmental
impact which increases in an agricultural land. In order to consider about pesticide fate and transport in water
and soil. I also studied about the consequent contamination in soil. Lastly I wish to use my all experience to
solve environmental pollution and related issues for preventing or minimizing the problems and protecting
the environment. In order to be a good Field-Oriented Leaders in Environmental sectors my experiences and
field practices in Thailand will play an important role to let me gain the deep understanding the
environmental impact which is influenced by herbicide used in agricultural land and to develop the limited
natural resources and to maintain the environment. Moreover learning culture, tradition, improving skills
both public and private sectors are also one of the important parts for my purpose in this overseas field
training. Another important problem concerns the environment. The matter on contaminants in water and soil
has been studied. Solutions are not difficult. There is technology to do the job. It can be done in Thailand.
Finally I could use my experiences to solve environmental pollution impact from herbicide usage and
consequent contamination in water and soil, which influenced by agriculture land and related issues for

preventing or minimizing the problems and protecting the environment. This overseas field training allowed
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me to experience being both a leader and a follower, which are important qualities for a community- and

field-oriented leader in the environmental sector.

(3) Achievements and its future vision.

The experience 1 had during this overseas field training was one of the most important and
meaningful experiences in my life. I will be able to apply the knowledge and ideas from this internship to
several academic classes, especially in a program of environmental and agricultural sciences such as plant
response to environmental issues, consequent contamination in surface water and soil, and research
techniques. This overseas field training provided me with improving skills both public and private sectors to
work with outstanding scientists and allowed me to build relationships with them. I learnt that considering
several points of views, literature reviews, and careful thought are important for conducting research. After I
graduate, I will continue to collaborate not only with the expert scientists I met in this trip, but also with
professors, instructors, and students in the FOLENS program to conduct high-impact research with the aims
of solving global environmental issues and enhancing water quality as a field-oriented leader in the
international community. This would support local people and international researchers by providing
information on environmental issues in local communities, as well persuading local people to become more
concerned about environmental issues and pesticide fate and transport into water and soil. I will try to lead
the new generation to become environmentalists in the future. I will also make my knowledge available and

give consultations to farmers and industries relating to suitable environmental management.

(4) Acknowledgement
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Development Project (LERD) of Thailand and FOLENS program of Japan.
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Abstract (approximately 200 words)

The main objective was to investigate the environmental impacts of some industrial crops in Ghana
and assess the potential production problems and benefits through questionnaires, site surveys and
acquisition of information from some research institutes and other governmental organizations. We
successfully carried out the surveys and gathered information from many organizations such as JIRCAS,
Juaben Oil Mills Limited, Kwame Nkrumah University of Science and Technology. Also, we investigated the
constituents of Akpeteshie. Akpeteshie is one of the common locally produced spirits in West Africa. It is the
product of distilled palm wine which has been fermented over a long period of time. It is widely believed
among the local people that drinking the initially distilled Akpeteshie can cause sore throat, inflammation of
the stomach linings or even cause death. For this reason, the traditional producers try a long process of
redistilling it over several hours before obtaining a relatively safer product. The process is not only
time-consuming but it also requires a huge amount of fuel which usually comes from firewood. Although this
belief presupposes that Akpeteshie might contain harmful chemicals such as organic acids, it is also possible
that it might contain chemicals that may be industrially useful. Samples of Akpeteshie were collected from
different locations in the Eastern, Central and Ashanti regions of Ghana and transported to Japan for analysis.
By this field training, I have learned that many problems cannot be figured out without being on the field.
The way of planning and implementing projects is different for different countries due to differences in
socio-cultural values and behavior. For example, things are planned according to schedule in Japan but in

Ghana so many factors usually prevent projects from being completed according to plan.
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(1) Contents and activities during the overseas field training (less than 600 words)

Title of your Overseas Field Training (filled in the proposal form):

The environmental impacts and the future of industrial crop production in Ghana

Names of the counterparts:

University of Ghana, Kwame Nkrumah University of Science and Technology, Cocoa research
institute of Ghana, Ghana Oil Palm Development Company, Japan International Research Centre for
Agricultural Science,

Professors:
Prof. John Ofosu-Anim, Dr. Edward Benjamin Sabi, and Prof. Samuel Nii Odai

Training content

To carry out research on the environmental impacts of the selected industrial crops, we
visited small and large-scale private producing sites and national sites to see the field and do
some questionnaires surveys on the basis of which we can then compare the kinds of
environmental problems. Also, we visited and learned about the Cocoa producing sites and
made a comparative analysis with the other industrial crops. We visited the Ministry of
Agriculture/Energy and JIRCAS to obtain information on the current production trends in the
selected industrial crops.

For the research on palm tree waste, we visited several akpeteshie producing sites in
three regions and collected samples (Three 4cc sample bins for each region) to do qualitative
analysis in Japan. We also tried to collect samples of akpeteshie produced from two kinds of
palm species (oil palm and raffia palm). Also, the production processes were slightly different
for different regions thus it may affect the results.

The reason why we focused on palm tree waste was clear. They might contain harmful
substances. This idea come from the rumour has it that people who often drink akpeteshie die
very early. Also, it is well known that when people drink akpeteshie they feel irritated at their
throat. So we wanted to make sure that akpeteshie is harmful and people stop drinking it. We
did not know what kind of constituents in akpeteshie, but we believe they must contain
methanol or some kind of carboxylic acids. If they contain methanol, LDLO of methanol is 3429
mg/kg and for less amount of methanol cause nerve damage, sometimes people become blind

too.
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Fig. 1 Akpeteshie distillation

Fig.1 shows how the distillation system works. The bottles are the tray for akpeteshie
that have been distilled. We collected the samples at the outlet of the distillation systems.

Fig. 2 The forest of palm trees

Fig.2 shows the forest of the palm trees around the biggest palm oil production factory. The company
does not make akpeteshie, instead they have burned whole forest because the productivity of palm oil would

be reduced with 40 year old palm trees. This is waste of bio energy and this is not good for the land either.
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Therefore suggesting palm as bio fuel is urgent for the perspective of environmental conservation too.

Then, specify environmental issues in the area, its relation to local society, their lifestyle, your field training

content and Japan’s stand point are to be mentioned.

From the questionnaires I could conclude at the moment that farmers do not really care whether their
methods of farming are actually sustainable or not. Most of their interest is about the money, and not about
the impacts their practices have on the environment. Since their educational levels are low, first thing we
should approach is to provide education for overcoming their financial issues to let them take into account
about the environment. On the other hand, Cocoa research institute are working on how to integrate
agroforestry into cocoa farms and other crops. Agroforestry can provide sustainable land and produce various
crops. Popularization of these agroforestry systems may resolve the environmental problems they face in
future.

The environmental issues in Ghana are not only sustainability of farming. For instance, polluted soil
due to heavy metals from gold mining, soil erosion, discarded solid waste, and contaminated water are the
obvious environmental issues in Ghana. At most of the places we visited, people talked about the destruction
of forests for gold mining activities as the main cause of heavy metal pollution.

Lack of jobs was one of the topics they talked about together with the problem of gold mining. They
mentioned that most foreigners involved in small-scale gold mining activities were Chinese. So gold mining
does not really create jobs but destroys the environment. Gold mining is not the only job problem they have,
Chinese employees also carry out the construction of the roads instead of local labor.

These problems are not only the environmental problems but also social problems and causing
conflict between Chinese and Ghanaians.

On the other hand, there are many problems that they do not recognize. As I mentioned earlier, that is
water and solid waste. I could see that Ghanaian people dispose of solid waste at landfills. I could observe
that they were not treating wastewater from toilets. As nobody mentioned about it in my interviews, it could
mean that they do not have an understanding of how those waste problems affect their lives. Not treating
them causes environmental issue as well as cause diseases.

What I can say about these issues for Japan is they need to educate people to understand the
importance of waste management as well as constructing the infrastructure. I assume this kind of project is
already done by many NGOs and other organizations. But they are not contributing enough so some
enhancement would be required for significant impact to be made.

Moreover, I think an initiative to stop heavy metal pollution is urgent. Historically, Japan knows what
kind of problems occur if such situation continues. So Japan must make campaign about this issue globally,

as well as educating doctors for countermeasure for the diseases.
(2) Findings and achievements obtained, significant experiences and lessons (less than 600 words)

How you make the experience practical to your master or doctor course study as a field-oriented

leader in environmental sectors in Asia and Africa.
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My master course study is development of a microreactor for methanol steam reforming. The
microreactor is designed to be used as part of a mobile fuel cell. Thus my interest during the field-training
was on energy issues, more precisely electricity generation.

During my stay in Ghana, I felt that Ghana has a very serious problem with stable supply of
electricity. The electricity easily shuts down and would not recover for a whole day or more. It was clear that
infrastructure for electricity was not constructed very well. It probably will take a long time to solve this kind
of problem. With the present condition, civilians use their own generator to produce electricity for running
their businesses such as restaurants, hotels, etc. Yet, since generators use petroleum, the price of the fuel
affects their livelihood. Therefore there is the need to conduct research for less dependency on petroleum.

From this investigation, I recognized that a stable supply of biofuel is possible as there are many
kinds of resources that can be used for biofuel in Ghana. However, high concentrated biofuel is required for
combustion engines, so it is difficult to be used with the conventional generators. The alternative suggestion
is to use fuel cells. Fuel cells only require low concentration of biofuel.

For such reason, I think the application of my research might be suitable for the electricity generator
in countries like Ghana where they do not have a stable supply of electricity and have potential to produce
biofuels. In that case, I must design the reactor to be very cost friendly with high output.

Also, as it was mentioned before, even though Akpeteshie may contain harmful constituents, any kind
of hydrocarbon can be used for steam reforming to obtain hydrogen. Thus commercializing the Akpeteshie as
a fuel for fuel cell can provide a solution to the energy problems and discourage people from consuming it,
thereby reducing the health risks it poses.

So I looked for the equipment that can measure what is the constituent and how much it is. My
solution was to use MS at the analysis instrument centre at Koganei campus. Yet, Dr.Agyeman suggested me
to ask for Prof.Takada because he could analyze the sample too. Since I was not very sure how to use MS
and we did not have a lot of sample (which means we cannot miss) I took up Dr.Agyeman’s suggestion. At
the moment we do not have the results yet.

Give us good points and suggestions how can overseas field training be much better one from your
actual experiences.

Being on the field and talking with people there, understanding the culture of the country and
languages may help us to communicate with local people. I learned about some culture by reading some
books and they were pretty useful, but I think I should have read about current affairs as well. I did not know

about how Chinese companies were causing environment problems in Ghana.
(3) Achievements and its future vision (less than 400 words)

How can you apply the achievements, lessons and what you learned to your future vision and career
as a field-oriented leader in environmental sectors? How does your future vision contribute to environmental
problems and international cooperation?

Visiting Ghana gave me an impression that they have more potential to develop than I thought. I

would like to contribute to their development through business. I would probably be working for a chemical
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related industry in future. So there is a high possibility for me to work in Ghana since they have oil reserves.
However, I recognized there are many social problems that Ghana needs to overcome before the
development.

In Ghana I could see a huge gap in lifestyles between urban people and rural people. A clear fact that
gives you an idea of the difference is that urban people refuse to eat meals prepared in rural areas. Most of
the TV shows or books only talk about the country side, but the urban cities are quite developed and you
could see state-of-the-art smart phones, cars etc. This means there are people who have enough money to buy
these items. I would say encouraging this group of people to contribute their country would be necessary for
the development of the country.

Moreover, regulations for environmental issues are not working at all. It is already common sense
that gold mining companies are polluting the land by heavy metals but no actions are taken.

As an engineer, I do not want to pollute like this even though the regulation is not working. So my
vision in future is to be an engineer who can consider about the pollution.

About the akpeteshie, we will show the results of the analysis at the presentation. We believe it must
contain harmful constituents and we hope people in Africa (Ghana is not the only country that drinks
akpeteshie) will stop drinking harmful drinks by recognizing the results. We have collected several kind of
akpeteshie(different region, different way of distillation etc), so they might contain different constituents.
Maybe some of them have something useful for the industrial use. Also, we know that same palm tree waste
was used as bio fuel in Malaysia. Thus we hope people will start to use palm tree as the fuel but not for the
drink.

(4) Acknowledgement
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Abstract (approximately 200 words)

The objective of this training was to collect sediment cores in Durban, South Africa, to investigate
marine pollution by POPs. We worked in scientific collaborations with the Council for Scientific and
Industrial Research(CSIR) in Durban. Core sampling was carried out with the CSIR staff members and it
was completed very successfully. Three core samples were collected in Durban Bay and two in Isipingo Bay.
The analytical results of the cores are expected to give us important information about the pollution sources
when they are compared with results of plastic resin pellets and air samples from Durban. On the other hand,
we were confronted with discrimination problems during this training in South Africa. Some areas like slums
did not allow us to enter because its public security was not good enough. However, those areas are a
possible source of pollution so we should not leave behind these problems. In the future, I would like to

change this kind of discriminated people’s lifestyle to a healthier and safer one for everyone.
(1) Contents and activities during the overseas field training

My main objective was ‘sediment core’ sampling in South Africa to investigate marine pollution by
persistent organic pollutants (POPs).

One of the reasons we were interested in South Africa was because of the limited information about
pollution in South Africa. Before this training, plastic resin pellets which were collected near Isipingo Bay
were analyzed to estimate its pollution state by POPs. As a result, we detected some POPs in the pellets and
the level of gamma-HCH was higher than any other country’s. Gamma-HCH has been used worldwide as an

insecticide called “lindane” since the 1950s. In addition to the results of the pellets, high level of
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gamma-HCH pollution was reported in the vapor phase of the air in Durban in 2008 (Batterman et al., 2008).
Also, we collected vapor phase pollutants by using polyurethane foam (PUF) disks in Durban in 2011, and
found relatively high levels of gamma-HCH compared with other countries. It can be said that there is a
possibility of local use of “lindane” at several farms. Therefore, it is necessary to get and analyze sediment
core samples to estimate the possible residue of contamination and its time trend. The sediment core sample
will provide us the time trend of emission of pollutants.

Our counterpart was the Council for Scientific and Industrial Research (CSIR) in Durban, South
Africa. Because Professor Hideshige TAKADA has good connections with them through the International
Pellet Watch (IPW) project, which is global monitoring POPs using beached plastic resin pellets (Ogata ef al.,
2009), we were able to obtain scientific collaboration with them this time. We went to Durban Bay on
September 6 and Isipingo Bay on September 7™ to get some cores. CSIR staff members prepared the rubber
boat for us and we used a corer from the boat to get sediment cores (Fig. 1). We succeeded in getting almost
50cm cores (Fig. 2). After taking the sediment core, it was brought to the land. Then, it was cut into 2.5¢cm
pieces and stored in stainless Tupperware containers. Since this process cannot be managed by one person,
so a few members of the CSIR staff and our laboratory members worked on it together.

Finally we succeeded in getting three core samples in Durban Bay and two in Isipingo Bay.

Many pellets from Isipingo and Durban Beaches were also collected to determine their level of

contamination.

Fig. 1 Sediment core sampling at Durban Bay Fig.2 Slicing core sample with CSIR staff

(2) Findings and achievements obtained, significant experiences and lessons

We had an opportunity to give presentations of our study by posters(Fig.3) and oral
presentation(Fig.4). The main topic of the oral presentation was about gamma-HCH concentration in pellets
and how to estimate its source. We expected to be able to estimate the source of HCHs by comparing it with
the analytical results of sediment core samples. The audience asked us many questions, especially about the
source of HCHs. Then, the next morning, the results of our study appeared on the first page of a local

newspaper (Fig.5 ) because a journalist was there. This episode showed us their great concern about
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environmental problems. And I learned the importance of preparation in
advanced to anticipate topics for discussion with them. For example, the
analysis data which was obtained prior to this training provided us the main
points we needed to implement discussion with the local people. I learned
that suitable data makes for smoother communication.

Therefore, | again realized the importance of taking the
responsibility for our study. The reports of environmental pollution

problems could sometimes have an influence on society or the world. Thus,

the way of reporting should be carefully considered in order not to cause Fig.5 Result of pellets was

confusion. picked up by newspaper
For my master’s degree, I am planning to analyze the core samples.

When getting results, I have to announce them immediately but should be careful not to cause

misunderstandings or confusion. There is not only one way to report a result, so we should choose a style

depending on the knowledge and background of those cooperating with us.
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Fig.3 Poster presentation of our studies Fig.4 Oral presentation
(3) Achievements and its future vision

It was a very useful experience to be able to communicate and discuss our studies with foreign people
who have different backgrounds. And also our sediment core samplings were successful thanks to them.

However, we were confronted with discrimination problems during this training in South Africa.
There is still racial discrimination even though apartheid was done away with in 1991. For example, we had
planned to get groundwater from a local well for another sampling member at the beginning, but the CSIR
staff did not know where the wells were because they were white men and/or from the upper class in South
Africa (Fig.6) so they had never used them. Therefore, there was the possibility of the existence of wells in
“the areas they had never been.” It means the areas where the poor black people mainly live and are regarded
as not safe for upper class people. (Fig.7) Thus, this could be acknowledged unfortunately as a trace of
separating the residential space between whites and non-whites as it existed during apartheid. In addition,

due to poor public security, we could not go and see the real lifestyle in the slum areas, and we were warned
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that public security was not good enough to allow us to go into such places. However those slums are a
possible source of some pollution. This problem should not be overlooked when solving environmental
problems. In the future, if possible, I would like to change this kind of discriminated people’s lifestyle to a
much healthier and safer one.

Furthermore, I believe one of the ways to solve this problem is education. More help should be given
to local children to give them proper education. Hopefully, removing discrimination from South Africa will
be accomplished more quickly and radically, and in so doing, we will be able to accomplish further and even

more worthwhile research.

Fig.6 The view of developed houses and road Fig.7 The view of slum area

(4) Acknowledgement
We wish to express our special thanks to The Council for Scientific and Industrial Research in
supporting my training. In addition, we also appreciate the Education Program for Field-Oriented Leaders in

Environmental Sectors in Asia and Africa for its financial support.

(5) References

S.A. Batterman, S.M. Chernyak, Y. Bounden, M. Mattoane, R.N. Naidoo, 2008. Organochlorine pesticides in
ambient air in Durban, South Africa. SCIENCE OF THE TOTAL ENVIRONMENT 397, 19-130

Ogata, Y., Takada, H., Mizukawa, K., Hirai, H., Iwasa, S., Endo, S., Mato, Y., Saha, M., Okuda, K.,
Nakashima, A., Murakami, M., Zurcher, N., Booyatumanondo, R., Zakaria, M.P., Dung, L.Q.,
Gordon, M., Miguez, C., Suzuki, S., Moore, C., Karapanagioti, H.K., Weerts, S., McClurg, T., Burres,
E., Smith, W., Van Velkenburg, M., Lang, J.S., Lang, R.C., Laursen, D., Danner, B., Stewardson, N.,
Thompson, R.C., 2009. International Pellet Watch: global monitoring of persistent organic pollutants
(POPs) in coastal Waters. 1. Initial phase data on PCBs, DDTs, and HCHs. Mar. Pollut. Bull. 58,
1437-1446.

(Supervised by Hideshige TAKADA)



| smsummms) — 5 —Bm~08E - 2009 ~ 2013 4 FOLENS j8) 5

Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

IMPACT OF DOMESTIC AND INDUSTRIAL WASTE MANAGEMENT ON
WATER ENVIRONMENT IN THE MEKONG RIVER DELTA, VIETNAM

CO THI KINH
M2, Dept. of International Agricultural and Environmental Science, School of Agriculture

Oversea field training in Vietnam from September 3-16, 2012

Key words: domestic wastewater, industrial wastewater, water pollution, Mekong River Delta

Abstract

It was our great oppotunity to have an overseas field training in Vietnam in 2 weeks in September
2012, which we had learnt knowledge about industrial wastewater treatment and management, the impact of
domestic and industrial wastewater on surface water quality in the Mekong River as well as some particular
visits for experience the impacts of human on natural resources and environment. Many study sites in Can
Tho city and Thua Thien Hue province, including factories in Tra Noc Industrial zone, O Mon landfill,
farmers in Hoa An village, Can Tho University, and Bach Ma National Park have been visited. The results
showed that wastewater in seafood processing factories in Tra Noc Industrial Zone, including before and
after treated by wastewater treatment systems had high level of nitrogen, phosphate, organic matter, E. coli
and coliform which were far above the Vietnamese standard for industrial wastewater (QCVNI11:
2008/BTNMT). Water pollution indicating parameters of COD, NHy4", and EC in the branches of Hau River
water at Can Tho city were much higher than the limit by Vietnamese standard for surface water quality
(QCVNO08:2008/BTNMT). It was calculated that every year Can Tho city has discharged into Hau river
1.2-8.2x10’kgCOD.year" or 5.5x10’kgCOD.year" averagely, in which domestic wastewater was
0.63-1.9x10’kgCOD.year”!, and from industrial wastewater was 0.6-6.2x10’kgCOD.year”!. Moreover, we
also learned about the integrated farming system called VACB as one of the popular farming systems in the
Mekong Delta which contribute to increasing farmer’s income and environmental protection. Additionally,
visiting O Mon landfill was a great chance for us to experience the situation of solid waste management in
Can Tho city, where we could experience the impacts of poor management landfill on local community and
surrounding environment. Finally, a visit to Bach Ma National Park and charcoal project (supported by
TUAT) in the buffer zone have clarified us another aspect of human impact on natural resouses conservation

as well as understanding the activities of the charcoal project, which can be considered as a potentially
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effective solutions for improving livelihood of local people in buffer zone and reducing the pressure of

human impact on protection of natural reserve area.
(1) Contents and activities during the overseas field training

My overseas field training was focused on the impact of domestic and industrial waste on water
environment in the Mekong River Delta of Vietnam, which was carried out in Vietnam from 03/09/2012 to
16/09/2012 under supervision of Assoc. Prof. Tarao Mitsunori, Assis. Prof. Ozaki Hirokazu, FOLENS,
TUAT and some supports by College of Environment and Natural Resources, Can Tho university, Vietnam.

Folowings are the main study topics of my training:

Topic 1: Investigation on the quality of wastewater from fish processing factories in the Mekong Delta

The procedure of processing the aquaculture products in the Mekong Delta, where occupied more
than 80% of aquaculture production of Vietnam, have generated large amount of wastewater which contains
high amount of pollutants such as organic compounds, nitrogen, and phosphate, and pathogen as well.
Wastewater from those processing factories was only partly treated or completely untreated, and was
discharged into natural water bodies, which may easily cause eutrophication in the receiving water bodies
and negatively impact to public’s health. Therefore, my master study on constructing a wastewater treatment
system for removal of nutrients of seafood processing industry based on biological processes has been
investigated. For appropriate designing the treatment system, the characteristics of wastewater discharged
from fish processing factories in the Mekong Delta was studied in this overseas field training. Therefore,
wastewater from two fish processing factories in Tra Noc Industrial Zone at Can Tho city, namely Mekong
Factory, and Quang Minh Seafood Factory were collected in 3 days continuously to survey the pollutant
levels of that wastewater. Specifically, raw wastewater samples (input) and treated water (output) by the
wastewater treatment plant in fish processing companies. Besides, the wastewater samples in drainage of the
industrial zone which received the effluents from surrounding factories, including surveyed fish processing
companies were also taken. The samples were carried to the Laboratory of Environmental quality in Can Tho
University for analyzing the characters including pH, electrical conductivity (EC), total nitrogen (TN), total
phosphate (TP), total organic carbon (TOC), total coliform, Escherichia coli, and heterotrophic bacteria
density. Sample analyses were done according to standard methods for the examination of water and
wastewater (APHA, 2000).

Topic 2: Impact of domestic and industrial wastewater on water quality of the Mekong River at Can Tho city

It has been known that due to weakness in wastewater management in the Mekong Delta region,
domestic and industrial wastewater of this area has seriously polluted the Mekong River. This study was
carried out to assess the impact of domestic and industrial wastewater on the water quality of Hau River at
Can Tho city (DONRE of Can Tho city, 2009). For this purpose, water samples were collected from 3 sites at
the mainstreams (O Mon, Ninh Kieu, and Cai Con) and 3 sites of its branches in Can Tho city (Tham Tuong,

Cai Khe, and Sang Trang) which were affected by domestic and industrial wastewater (Figure 4).
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Additionally, wastewater samples from 10 households and 4 drainages in Tra Noc industrial zone were also
collected for estimation of total pollution load of the city. Beside assessment the impact of domestic and
industrial wastewater on the surface water quality, calculation pollutant load by domestic and industrial
wastewater in Can Tho city has been included in this study. Analyzed parameters were wastewater water
temperature, flow rate, pH, EC, chemical oxygen demand (COD), CI', SO4*, NOs, Na"and NH,". Physical
and chemicals parameters were analyzed according to standard methods for the examination of water and
wastewater (APHA, 2000).

Topic 3: Study at the integrated VACB farming system in Hoa An commune, Hau Giang province

We have visited farmers in Hoa An commune, Hau Giang province, where applied the integrated
farming system of VACB, i.e. vegetable planting, aquaculture, livestock, and biogas generation system,
which have been practicing popularly in the Mekong Delta. By this opportunity, we have learnt the current
agricultural practices of farmers in this region, strategies of farmers in facing challenges of farming in acidic
soil and finding appropriate farming systems with low capital investment as well as improving hygienic

condition in their farm by applying the VACB.

Topic 4: O Mon landfill — a case study of solid waste management

O Mon landfill is an open landfill in Can Tho city, which closely surrounded by rice fields and high
density of population. A survey at this landfill has been carried out to experience the situation of solid waste
management in Can Tho city and learn the impacts of poor management landfill on local community and

surrounding environment.

Topic 5: Visit Bach Ma National Park and charcoal project by TUAT in the buffer zone

The Bach Ma national park in Thua Thien Hue Provinve, as well as many other conservation area in
Vietnam are commonly under challenge of illegal exploitation by poor people in the buffer zone. Therefore,
we have visited Bach Ma National Park and charcoal project carried out by Tokyo University of Agriculture
and Technology in Khe Su hamlet, a buffer area of the national park in order to learn about the human impact
on natural resouse conservation and understand the activities of the charcoal project as a potentially effective
solution for improving livelihood of local people in buffer zone and reducing pressure of human impact in

natural reserve area.
(2) Findings and achievements obtained, significant experiences and lessons

Knowledge and data gained from this overseas field training are especially important to my master
research on wastewater treatment system and my future career. I am a student from Vietnam, therefore
environmental issues in Vietnam seems very familiar for me. However, this overseas field training has
provided me a great opportunity to understand more about environmental issues in my region much more
than before. We have visited many study sites that I have not experienced before such as wastewater

treatment systems of fish processing factories, landfill, Bach Ma National park, where I could talk to many



A Review of Challenges to Develop Field-oriented Environmental Leaders : FOLENS Report 2009-2013

people and learn about environmental issues in Vietnam from different viewpoints, particularly the
wastewater treatment technology and waste management, water pollution in the Mekong Delta,
environmental friendly farming systems as well as experienced the activities of community development and
natural resource conservation project.

Followings are significant results of my overseas field training:

Topic 1: Investigation on the quality of wastewater from fish processing factories in Tra Noc Industrial
zone, Can Tho city

The procedure of aquaculture products processing has generated large amount of wastewater which
contains high amount of organic materials, nitrogen, and phosphate, and pathogens have polluted the
surrounding environment, particularly water environment (Pham et al., 2010). Wastewater from those
processing factories which is only partly treated (i.e. only a small portion of organic matter is removed) or
completely untreated, and discharged into natural water bodies has been in considerable concern of public as
it may easily cause eutrophication in the receiving water bodies and negatively impact to public’s health. For
that reason, appropriate designing an effective waste treatment system to remove the nitrogen and phosphate
in wastewater from the factories, good understanding the characteristics of wastewater discharged from fish
processing factories for set up wastewater treatment system is needed.

The study was carried out in the two factories in Tra Noc Industrial Zone, namely Mekong Factory
and Quang Minh Seafood Factory. Both of the two companies were processing catfish and seafood products,
which processing capacity from 70 to 100tons/day. The wastewater generated from each factory was from
350 to 400m3/day. Those wastewater has been treated by wastewater treatment systems of the factories. In
order to clarify to what extent the wastewater has been treated, raw wastewater samples (input) and treated
water (output) by the wastewater treatment plant in fish processing companies as well as the wastewater in
drainage of the industrial zone which received the effluents from surrounding factories, including surveyed
fish processing companies were also taken.

Surveyed results of some physical and chemical characters of the influent wastewater and treated
water are shown in figure 1 and 2. Figure 1, it is clear that pH of the influents and effluents was neutral, from
6.5 to 7.8. EC value in the influent wastewater of the wastewater treatment plants in the Mekong company
and Quang Minh company were not considerably different, averagely 2339.5uS/cm. While EC in effluent
waters of the 3 samplings sites, including 2 factories and the industrial drainage, is at 1318.8uS/cm. Specially
EC value in effluent is highest in treatment system in Mekong factory, at 2223.3uS/cm, while that of Quang
Minh factory was lowest, at 719.7uS/cm.
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Figure 1: pH and EC in influent and effluent of wastewater treatments systems in fish processing factories and
drainage systems in Tra Noc industrial zone, Can Tho city, Vietnam

Figure 2 shows that there were significant difference of TN, TP, and TOC concentration between
influents and effluents of the companies and those values varied between the effluents of two companies and
industrial drainages. The average TN, TP and TOC in the influents of the fish processing factories was
respectively 1202.3mg/L, 362.5mg/L, and 2912.4mg/L. Those values of the effluent water were in
accordance at 125.8mg/L, 85.5mg/L, and 116.8mg/L. It can be seen that even though wastewater has been
treated by the wastewater treatment system of the factories, the effluent waters remained high concentration
of nitrogen, phosphate, and organic matter, which was far above the Vietnamese standard for industrial
wastewater (QCVNI11:2008/BTNMT, class A) and regulation for industrial wastewater (QCVN
40:2011/BTNMT, class A)
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Figure 2: Concentration of (a) total nitrogen, (b) total phosphate, and (c) total organic carbon in influent and effluent of
wastewater treatments systems in fish processing factories and drainage systems in Tra Noc industrial zone, Can Tho
city, Vietnam.

The national technical regulation for aquatic products processing industry (QCVN11:2008/BTNMT)

define the class C2 for industrial wastewater defines the maximum concentration allowed in the wastewater
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of seafood processing industry which can be discharged into the water body used for water supply purposes
(class A) define the TN and COD is 30mg/L and 50mg/L. According to Metcalf et al. (2003), typical values
for the ratio of COD/TOC for untreated municipal wastewater are in the range from 2.5 to 4.0, while that
value for treated water is from 1.5 to 2.0. It implies that TOC value is usually lower than COD value. While
in national regulation for industrial wastewater in Vietnam (QCVN 40:2011/BTNMT), the maximum
allowed concentration of TN, TP, and COD of industrial wastewater which can be discharged into the water
body used for water supply purposes (class A) is respectively 20mg/L, 4mg/L, and 75mg/L. Therefore, it is
clear that the average concentration of nitrogen, phosphate and organic matter remained in the effluent
waters of the surveyed fish processing factories were much higher than the regulations, particularly higher
than limit values in QCVN 40:2011/BTNMT more than 6 times, 20 times, and 2 times, respectively.

Although this drainage system is a collecting wastewater after the treatment system of not only from
the surveyed factories but also from the nearby factories, samples of wastewater in industrial drainage
system indicated that the wastewater from Tra Noc industrial zone generally has high concentration of
nitrogen, phosphate and organic matter, at TN 110.3mg/L, TP 47mg/L, and TOC 121.2mg/L averagely,
which were much higher than standard for fish processing wastewater in QCVN11:2008/BTNMT.
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Figure 3: Density of (a) Escherichia coli, (b) coliform, and (c) heterotrophic bacteria in influent and effluent of
wastewater treatments systems in fish processing factories and drainage systems in Tra Noc industrial zone, Can Tho
city, Vietnam.

The density of Escherichia coli, coliform, and heterotrophic bacteria in influent and effluent of
wastewater treatments systems in fish processing factories and drainage systems were shown in figure 3.
Coliform bacteria are a commonly used bacterial indicator of sanitary quality of foods and water, and their
presence is used to indicate that other pathogenic organisms of fecal origin may be present. While
Escherichia coli, a genera of fecal coliform, is almost exclusively of fecal origin and their presence is thus an
effective confirmation of fecal contamination. It can be seen from figure 3 that there was significant
reduction of E. coli, coliform density in influent than in effluent waters. While the average density of
coliform in the raw wastewater of the two factories were 0.9x10*CFU/mL (1.1x10*CFU/mL from Mekong
factory and 0.6x10*CFU/mL from Quang Minh factory), those values in the effluent waters decreased to
1.5x10°CFU/mL (2.41x10°CFU/mL and 0.59x10°CFU/mL from Mekong and Quang Minh factory

respectively). The density of coliform in the drainage system of the industrial zone, which received the
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output effluents from several factories, including surveyed factories and discharged into Hau river, was much
higher than the values of effluent from the factories, at 1.2x10*CFU/mL. This figure was also much higher
than the allowed value in the standard in QCVN11:2008/BTNMT and QCVNO08:2008/BTNMT.

QCVNI11:2008/BTNMT, class A defines coliform values for seafood product processing wastewater
discharging into river which used for water supply sources is 3x10°MPN/100mL. Besides,
QCVNO08:2008/BTNMT, technical regulation for surface water quality in Vietnam, defines coliform density
for surface water used for aquatic animal and plant resources protection (Class A2) is 5x10°MPN/100mL
According to Cho et al. (2010) in a study on comparison of coliform identification by colony-forming unit
method (CFU) and most probable number method (MPN) of fecal indicator bacteria, the results of CFU
method is almost equal to MPN method. Therefore, these surveyed data reveals that the coliform density in
effluent waters after the wastewater treatment system in the factories as well as water in industrial drainage
were higher than the standard.

Similarly, the density of E. coli of the effluent water of wastewater treatment in the factories was
considerably higher than the standard values. The maximum E coli density in the QCV08:2008/BTNMT
regulation for water quality for aquatic animal and plant resources protection (class A2) is 50MPN/100mL, that
value in the effluent water of the two factories and in the drainage were much higher than the standard. In
particular, the E. coli density in the drainage was recorded at 1.2x10*CFU/mL averagely, which is around
250 times higher than this standard.

The density of heterotrophic bacteria is an important parameter for the study of the biological
wastewater treatment system for removal of nutrients as heterotrophic bacteria plays critical role in nitrogen
and organic matter removal processes by organic compound oxidation, and denitrification, etc. Metcalf et al.
(2003) and Seviour et al. (1999) stated that in anaerobic condition heterotrophic bacteria can use available
nitrate and biodegradable organic compounds for getting energy for cell growth and new cell synthesis. By
this process, nitrate nitrogen are oxidized to nitrogen gas, and thus nitrogen in wastewater can be taken out of
the systems. Similarly, in aerobic condition, heterotrophic bacteria uses organic matter for cell growth and
new cell synthesis, thus it is one of the ways for removal of organic matter in wastewater by biological
method. The density of heterotrophic bacteria in the effluent is at 4.06x10°CFU/mL, which was less than in
influent wastewater, at 8.3x10°CFU/mL averagely. Both of the two values showed high density of
heterotrophic bacteria. Those data indicates that although the density of heterotrophic bacteria in the effluent
reduced by the wastewater treatment of the factories, the heterotrophic bacteria still remained at high density,
which indicates that this wastewater can be appropriate for continuously treating by applying biological
treatment.

It can be concluded that concentrations of some pollution indicating parameters, including TN, TP
TOC, E. coli and coliform density of the treated water by wastewater treatment systems of the factories were
over standard for seafood products processing industry and industrial wastewater in Vietnam. Therefore, it is
an urgent need for stakeholders, including factories and industrial governing board, to consider seriously
about this issue as well as finding solution for wastewater problems. Amongst the potential solutions, better

treating the wastewater before discharging into nearby water bodies is needed.
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Topic 2: Impact of domestic and industrial wastewater on water quality of Mekong River at Can Tho city

Can Tho City, facing Hau River, one of mainstreams of Mekong River, is located at the centre of
Mekong Delta, and is characterized by rapid urbanization and industrialization. However, due to weakness in
wastewater management and low-developed wastewater management infrastructure, domestic and industrial
wastewater of the city seriously polluted the Hau river. This study was carried out to assess the impact of
domestic and industrial wastewater on the water quality of Hau River at Can Tho city.

For this purpose, water samples were collected from 3 sites at the mainstreams (O Mon, Ninh Kieu,
and Cai Con) and 3 sites of its branches in Can Tho city (Tham Tuong, Cai Khe, and Sang Trang) affected by
urban wastewater (Figure 4). Particularly, Tham Tuong and Cai Khe were exchange water with Hau river and
receiving large amount of domestic wastewater on nearby high population density area. The Sang Trang
canal is receiving not only domestic wastewater but also waters from more than 10 drainages from Tra Noc
industrial zone. Additionally, wastewater samples from 10 households and 4 drainages in Tra Noc industrial

zone were also collected for estimation of total pollution load of the city.

mamcen

Tém He Chie Thrn

0L A4 ]
S : P o
: O Mon * o My i "
+ o i » e Tan
Sang Trang “wera o, s,
e . .
o i ™ ]
- BN '..-h Ki gy
e Céan THw np Kieu
wem T8 Tuong-— s, ™
Phong Dién - oL 84
E. Phaa T
[ GA. & |
o h
CaiCon »
_— ] b
5 km
=1

Figure 4: Sampling sites in mainstream and branches of the Mekong River at Can Tho city

Surveyed results shows that water pollution indicating parameters such as chemical oxygen demand
(COD), NH,4", and electrical conductivity (EC) in the branches of the Mekong River water were much higher
than the prescribed limits by the national technical regulation for surface water quality in Vietnam
(QCVNO08:2008/BTNMT, class A1) and fresh-water quality guidelines for protection of aquatic life (TCVN
6774-2000/BTNMT).
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Figure 6: COD concentration of water samples in mainstream and branches of the Mekong River at Can Tho city.
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Surveyed physiochemical parameters of water quality in the mainstream of Hau River were in the
range of QCVNO08:2008/BTNMT standard. Average COD value in O Mon, Ninh Kieu, and Cai Con were
respectively 4.4mg/L, 9.0mg/L, and 4.8mg/L. However, it was recorded that there was considerable different
of COD values in low tide and high tide in Ninh Kieu site. While the COD concentration in high tide in Hau
river in Ninh Kieu at high tide was 5.3mg/L averagely, that value in low tide was 12.7mg/L, which was over
than the criteria (the QCVNO08:2008/BTNMT defines the COD value of surface water quality in class Al,
water can be used for water supply, is 10mg/L). It can be explained that although this sampling site is in
mainstream of Hau River, it located in the center of Can Tho city where directly impacted by many low
quality water from canals in the city, including Tham Tuong and Cai Khe, and Sang Trang canal, therefore
the pollution load from those urban canals can pollute the water in the nearby mainstream sites like in Ninh
Kieu.

Values of COD, NH4" and EC in the branches of the Mekong River exceeded the range of surface
water quality in QCVNO08:2008/BTNM class A2 standard, which can be used for water quality for aquatic
animal and plant resources protection. In particular, in Sang Trang canal, which receives wastewater from
factories in Tra Noc industrial zone, was extremely polluted. The COD concentration from drainages in Tra
Noc Industrial zone in Can Tho city in figure 7 shows that the wastewater from Tra Noc insutrial zone were
not well treated before discharging into Sang Trang canal (COD concentration were 206-1701mg/L, or
1362mg/L averagely), which led high polluted level of this canal. Tham Tuong and Cai Khe canal were also
extremely polluted, whose COD value were much far over the standard for surface water quality about 3-14
times.

Sewage and industrial wastewater are important source of water pollution in the Mekong Delta,
especially in Can Tho city. The wastewater characteristics surveyed from 10 households in both urban and
rural and 2 sewage systems in Can Tho city shows that the level of organic matter by COD parameter was
different amongst surveyed houses and during time in a day. The COD value in urban sewage was in the rang
of 5.3-398.5mg/L, averagely 124 mg/L, this value in rural sewage ranged from 12.8 — 244.8mg/L, averagely
109 mg/L.

Domestic wastewater in rural area Water use per person

(L/person/day)

Figure 8: Percentage of black wastewater (toilet uses) and Figure 9: Volume of water used per person per day
gray wastewater (other uses) in domestic wastewater in rural in rural area in Can Tho city
area in Can Tho city
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Figure 9 shows the volume of water used by person in a day. There was a small different of the

average volume (

iter used everyday of a person in the rural and urban area. The data show that averagely

a person living in the rural area uses 240.5 L, while this figure for person living in the urban area is little

smaller, at 189.4L
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Figure 10: COD concentration of domestic wastewater in urban area in Can Tho city
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Figure 11: COD concentration of domestic wastewater in rural area in Can Tho city
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Calculation of annual pollution load in Can Tho city.: The pollution load are calculated by following
functions:

+ COD load from urban and rural area (M): M = C x V, where, C is the average COD
concentration from domestic wastewater, and V is the average volume of wastewater per capita

+ COD load from industrial wastewater: M = C x V, where C is the average concentration from

industrial drainages, and V is the estimated volume of wastewater from all industrial zone in Can Tho city.

Table 1: Calculation pollution load of Can Tho city by domestic wastewater

Rural Urban

Parameter Black WW Gray WW Average Max Min Average Max Min
Population 400,000 400,000 400,000 400,000 400,000 800,000 800,000 800,000
Wastewater concentration (mg/L) 125 100 109 248.5 67.5 124 195 71
Wastewater volume(L/day/person) 88 152 240 240 240 190 190 190
COD load per person (gCOD/day) 11 15 26 60 16 23.5 37.0 13.4
COD load per year (kgCOD/year) 1,607,643 2,224,748 3,832,391 8,707,440 365,200 6,868,359 10,806,897 3,925,251
Total COD load (kgCOD/year) 10,700,749 19,514,337 6,290,451

Table 2: Calculation pollution load by industrial wastewater and total load by sewage and industrial wastewater of

Can Tho city
Parameter Average Max Min
COD concentration (mg/L) 1,362 1,701 206
Volume of wastewater (m*/day) 90,000 100,000 80,000
COD load per year (kgCOD/day) 122,580 170,100 16,480
COD load (kgCOD/year) 44,741,700 62,086,500 6,015,200

Total COD load annually by sewage and industrial

wastewater in Can Tho city 55,442,449 81,600,837 12,305,651

Table 1 and Table 2 show the calculation of critical pollutant load by domestic wastewater and
industrial wastewater respectively. It is indicated that every year Can Tho city has discharged into the
Mekong River the total COD load 1.2-8.2x10’kgCOD.year or 5.5x10’kgCOD.year" averagely, in which
0.63-1.9x10’kgCOD.year" (or 1.1x10’kgCOD.year" averagely) from domestic wastewater, and
0.6-6.2x10’kgCOD.year" (or 4.5x10’kgCOD.year" averagely) from industrial wastewater.

Topic 3: Study on the integrated VACB farming system in Hoa An commune

In the Mekong Delta of Vietnam, most of farmers have small-farm management scale, and many of

households are under poverty line due to high density of population and problem soils. And Hoa An
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commune is located in acid soil area, where farmers have been facing many difficulties in livelihood by the
non- favorable soil for crops.

We visited farmers who were practicing VACB (farming system composed of “Vuon” for orchard or
vegetable planting —“Ao0” for pond —“Chuong” for pigpen and Biogas). As talked with the farmer, we have
known that he was trying to promoting diversification of farm management by combining crop culture with
pig raising, aquaculture, and orchard as well as intensification of cropping activity in order to increase
income and environmental quality improvement. The livestock feces, which being abandoned to ponds and
canals in the end, which might result in water pollution in ponds and canals and included its high risks to
people health. However, by trying to apply VACB, although it seemed not so completed, which focus on
collecting pig waste and human toilet-waste for the plastic biogas system, farmers have reduced the cost for
other energy cost for cooking, as well as reducing consumption of fuel wood. Besides, to the farmer, the risk
of water pollution will be reduced due to better management of waste and wastewater from his family.

It could be seen that although the practices in the farmer’s house we visited still remained some
issues such as the sludge from the biogas were not well managed, or in some other VACB cases the safety of
fish in fish pond component by receiving nutrition from biogas sludge. In spite of theses issues this system
can be a good approach for nutritional recycling in farming. The VACB is effective farming systems which
can be suitable for small scale farmers in rural area in the Mekong Delta. This can contribute to improving
farmer income, reducing labor cost, and reducing environmental pollution by decreasing fire wood
consumption, reducing pollutants discharge from household and agricultural activities into natural

environment.

Topic 4: O Mon landfill — a case study of solid waste management

Although I have known general situation of several landfills in Vietnam, this was the first chance to
visit a landfill site with clearer observation and getting detail instruction by landfill management staff. I was
so surprised to know that although the landfill was open landfill with poor management, it was located in the
central area of high population area and rice fields. O Mon landfill site was almost full with dumped
materials, Therefore garbage brought in is not continuously stored here anymore, but it is still used as a
middle-conveying station of garbage of O Mon district before transporting to the Tan Long landfill, another
landfill in Can Tho ciy. I was surprised from the poor management procedure of the landfill, which was very
nearby resident and production area. The landfill was totally open, which caused very strong smell to large
surrounding area. The leakage from landfill was not treated but going directly to the surrounding rice fields
or partly collected by a drainage system, which lead the leakage to the local canal systems. Moreover, the
floor of the landfill was not protected from groundwater by any protection sheets. Therefore, ground water
pollution in this area was one of the great concerns of people. It has been known that more than 35,000
people lives within 10 km from the landfill, where large percentage of people uses surface water and ground
water for domestic use, including drinking water.

As mentioned by the landfill management staff, who come from the Dept. of Natural Resources and
Environment of O Mon district, it was not easy to say what local people can do for protection themselves

from effect by the landfill, but it is an urgent need for a better management of solid waste, not only in this
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area but whole Vietnam country. And amongst many experiences from other countries until now. The 3R

strategy, i.e. reduce — reuse — and recycling are the top effective strategy.

Topic 5: Visit Bach Ma National Park and charcoal project by TUAT in the buffer zone

The Bach Ma national park is located in Thua Thien Hue Provinve, in the central of Vietnam. This is
an mountainous area where the natural condition is not favourable for agriculture, especially with poor
fertility of soil. This condition lead to stress on natural resource as people are poor and come to the forest for
exploitation of forest for animal, plants, wood, etc. Tokyo University of Agriculture and Technology and
local government therefore have set up an project called “Bach Ma charcoal project” for improving
livelihood of local people in buffer zone, mainly in Khe Su hamlet.

Many activities has been carried out by the project such as:

—  Making rice husk charcoal for making organic fertilizer for firtile the agriculture land

—  Training farmer how to plant vegetable by using organic fertilizer

—  Training farmer on livestock raising technique using wood vinergar

— Enlarging the market system for local organic product by making connection with organic
product company and being together with ecotourist in Bach Ma national park

It can be seen that all the activities of project are very important and it is key fators for changing the
attitude of local people more environmental friendly and a solution to reducing pressure on natural resources
conservation. By talking with local people and project staff, we can also find that by participation in the
project activities, local people increases their awareness on protecting natural reserve and the livelihood of
local people are more diversify. We also learn that the partipation of local people on project activities might
be an important to increase their people consodility as they have more chance together and sharing oppinions
and help each other.

All in all, a two week oversea field training with my supervisor and FOLENS team was great
oppotunity for me to explore and understand more about environmental issues in Vietnam as I could learn
not only knowledge and skill related to my research topic on wastewater treatment but also experience how
the impact of human on natural resources and environment, which should be in serious consideration by all

of us for a sustainable world development.
(3) Achievements and its future vision

My long-term goal is to be a good lecturer in the field of environmental science and management in
Can Tho University of Vietnam, which at that position I can exchange my knowledge and skills to students
for helping the community in the Mekong Delta region. With the knowledge gained from completing
FOLENS overseas training with particular focus on domestic and industrial wastewater situation and
management, | could have understood more about water environmental issues and other aspects including
impacts of people on natural resources and environment in different places in Vietnam. This overseas field
training also offer me opportunity to learn about environmental issues from other regions by sharing

viewpoint from participating students and professors, which will be very useful for my future career related
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to water and waste water management as well as conducting research and starting environmental clean-up
projects. All in all, I hope I would be able to share my knowledge gained throughout my master studies and
FOLENS program with many students at Can Tho University and other students in Vietnam including

visiting regional and international scholars.
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Abstract

To understand the sediment transport in Mekong River in South Vietnam, I went Vietnam field
training under FOLENS program. Our field training was conducted from September 3 to September 16, 2012.
Though the study was constrained by the limitation of data, the results provided a quantitative portrait of the
sediments patterns in the basin and the places where soil erosion is found to be maximal. Obtained data of
Mekong River will be used to know whether erosion or deposition will occur, the magnitude of this erosion
or deposition, and the time and distance over which it will occur. Sediment transport is applied to solve many
environmental, geotechnical, and geological problems. Movement of sediment is important in providing
habitat for fish and other organisms in rivers. Therefore, managers of highly regulated rivers, which are often
sediment-starved due to dams, are often advised to stage short floods to refresh the bed material and rebuild
bars. This is also important, for example, in Mekong River, to rebuild shoreline habitats also used as
campsites. Also sediment discharge into a reservoir formed by a dam forms a reservoir delta. This delta will
fill the basin, and eventually, either the reservoir will need to be dredged or the dam will need to be removed.

Knowledge of sediment transport can be used to properly plan to extend the life of a dam.
(1) Contents and activities during the overseas field training (less than 600 words)

To gain practical experience at real site of environmental issues, [ selected the field training in the
FOLENS program. This field trip was conducted Can Tho University in Vietnam, under the professor

Hirokazu OZAKI sensei, Tarao sensei, Hayashidani sensei, and Yoneda sensei from September 03 to 18,

2012. Topic was chosen as title :“Suspended Sediment Transport in Mekong River” .
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As well know, The Mekong (Figure 1.) is a river in Southeast Asia. It is the world's 12th-longest river
and the 7th-longest in Asia. Its estimated length is 4,350 km, and it drains an area of 795,000 km2,
discharging 475 km3 of water annually. From the Tibetan Plateau this river runs through China's Yunnan
province, Burma, Laos, Thailand, Cambodia and Vietnam. Because of owing to human destruction, Mekong
river natural environment is becoming more intolerable. Many environmental problems are affecting to our
daily life. These problems cannot be manages an individually to any nations. Therefore, we should analyze
these problems from an international perspectives and multidiscipline view to find proper ways to solve them
effectively. In my mind, correct ideas come from on-the-spot or filed-based investigations, precise data and
monitoring comprehensive analyses are essential. In 1995, Laos, Thailand, Cambodia and Vietnam
established the Mekong River Commission to assist in the management and coordinated use of the Mekong's
resources. In 1996 China and Burma became "dialogue partners" of the MRC and the six countries now work

together within a cooperative framework.
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Figure 1.from (www.mekongboatcruise.com)

of millions of people lose their parents, children,
houses and so on. Many Areas had affected by water pollution. There how we control or utilize water and
soil resources are very significant to improve controlling soil erosion and water losses as well as the other
natural resource. Meanwhile, we also can utilize the resource sufficiently through solve the environmental

problems.
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(2) Findings and achievements obtained, significant experiences and lessons (less than 600 words)

2.1 Summarized resulted of previous studies in Vietnam

Sediments transport and erosion is a complex natural process that is strong increased by human
activities such as deforestation, agriculture. In particular, Suspended sediments play a key role in
controlling water quality and it can cause a major reduction on stream capacity for handling flood waves.

The erosion in the Mekong Basin is mainly rainfall based runoff erosion subject to the effects of land
cover. Soil erosion patterns in the basin are heterogeneous; therefore, patterns of soil erosion are difficult to
model and predict particularly when data availability becomes a second constraint. The fact that, the river

basin lying across six countries has caused the system analyses significantly a complex task.

2.2 Significant experiences and lessons

Beside significant science findings, the overseas field training has brought a lot of available
experience and lesson through meeting, group working and outside activities. One of the most significant
experiences is analyzed and discussed suspended Sediment Transport data of Mekong Delta such as season
and water pollution, plant etc. Moreover, through group discussion with difference of academic disciplines,
nurture insights and skill, understanding of various aspects of environment would be good chance to study
more professional knowledge and accumulate more practical experience about environment. Most important
of all, I will devote myself with strong responsibility and strict plan to the duty. Therefore, I think, it is very
helpful to our future study and career development.

The significant lesson that I gained from conducting this field trip is detail in preparing instruments
and necessary condition in coming local. The participation of managers, lectures and student; instruments
working statement in different condition, and insurance condition of station have decided the successful of
the field trip. Through this field trip, I know that various aspects of local environment will be understand
easily by people , however, it is so difficult to be answered that how to get method and what can help to get

this information. This field trip has help lecturers of Can Tho University to answer the difficult question.
(3) Achievements and its future vision (less than 400 words)

According to this field experience in Vietnam, I had scientific and practical knowledge and
Viewpoints for approaching and developing watershed systems including mitigation of environmental
disasters, such as suspended sediment transport, flood and water pollution etc. For applying the local and
regional environmental issues in Asian and Africa, strong interdisciplinary approaches are important.
Moreover, 1 think the same environmental problems can be occurred under similar environmental and
socioeconomic conditions when we compare the geomorphology and geography across Asia and Africa.
Therefore, my experiences in EPA including learning the field experience in Vietnam will be strongly
connected my future careers for tacking the environmental concern including the part of forest management
and suspended sediment transport in intermongolia as well as Asian and African region. In addition, I will get

more knowledge skill and experience for achieve a leader in environmental sectors.
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Everyone was known about FOLENS program and how to utilizing network and friendship with
other international students in this program and IEAS. This network will also be important for future
generations, and contribute to the world is enterprise of preserving our planet, in which, Inner Mongolia is an

indispensable part.

(4) Acknowledgement
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Environmental Sector in Asia and Africa (FOLENS Program) for master’s students at Tokyo University of
Agriculture and Technology (TUAT) can provide us approaches precious opportunities to improve our
professional skills and personal ability as an environmental leader. It is very helpful to our future study and
career development. I would like to express our sincere gratitude professor Hirokazu OZAKI sensei, Tarao
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Abstract

I observed a lot of dairy farmers in Vietnam from September 3™ to October 10™. And I had checked
the present situation between dairy industry and environment issue.

After the Vietnam government had announced the “Doi Moi” policy in 1986, the economy of
Vietnam has been increased. Livestock products consumption had been increased. In 2001, the government
had announced “Dairy Industry Promotion Plan” And dairy cattle number which was 100,000 heads in 2005
were reached as the plan target. Furthermore, “Livestock Development Strategy 2020 was announced by the
Vietnam government in 2007. Vietnam wants to produce a lot of livestock products and improve the
self-sufficient ratio, which should be increase. And Vietnam wants to export livestock products to abroad.

The more the cattle numbers will increase, the more manure treatment problem will happen. Farmers
should solve the environment pollution problem by manure. So durin g my visit in Vietnam, I observed
livestock production situation from south to north in Vietnam. And I observed land use condition for
livestock industry and agriculture. They make use of manure through VAC system and biogas system and
charcoal and compost production in Bac Ma project. And they use by-products as fish feed, energy and
fertilizer through farming system in Vietnam.

I collected the data from dairy farmers in Ba Vi district and Moc Chau district in north
Vietnam.Because they have limited land and are so busy, they could not make use of manure as fertilizer. A
quarter to a third farmers (25% (Ba Vi), 34% (Moc Chau)) threw away manure to a stream and river near
their house.

Because 1 have had experience of this Overseas Field Training and career of FOLENS leader on
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environment, I would like to continue to give advises to Vietnam. I think what I am able to make use of the

experience in the future.
(1) Contents and activities during the overseas field training

Title: Dairy Industry impacts on the economy and environment in Vietnam
Names of the counterparts and professor :
Dr. Khai (Can Tho University, Professor ),
Dr. Phung (Hue University, Professor ),
Dr.Dat (National Institute of Livestock Science (NIAS), South Section)
Dr.Phuong (Ministry of Agriculture and Rural development (MARD), Ho Chi Minh Office)
Dr. (Ministry of Agriculture and Rural development (MARD) Livestock Industry Bureau, Ha Noi
Main Office)
Dr.Cuon (NIAS, Vice-director)
Mr.Dzung (NIAS, International Cooperation Division Chief.)
Dr.Luon (NIAS, Ba Vi Cattle and Forage research Center, Director)
Mr. Nam (Moc Chau Dairy Industry Cooperative Technical Division. Chief.)
Younger counterpart (Mr. Linh (NIAS), Ms. Loan , Ms.Ha and Mr. Thinh (Ba Vi center)), etc.
Dr.Suu, Mr.Son and member staffs (NIAS)
Ms.Mai Ha (Water buffalo reseach Center)
Mr. Bien (Top Feed Company, Grass researcher)
JICA Food safety Project Team leader, Coordinator and secretary(translator)
Mr. Shimizu (JICA Ha Noi Office, Vice Director)

Training schedule : (detail schedule is attached)

03.Sep. — 09.Sep.  South Vietnam (Can Tho , Ho Chi Minh city) [University, the Ministry of Agriculture
and Rural development (MARD)]

09.Sep. — 15.Sep.  Central Vietnam (Da Lat , Da Nang , Hue)  [University, Dairy company in Da Lat,
Bach Ma Project]

16.Sep. — 10.0ct. North Vietnam (Ha Noi , Ba Vi, Moc Chau) [NIAS,MARD,JICA project site]

Activities : [ visited famous livestock production area with Vietnamese researcher. I observed a lot of dairy
farmers and how to treat a lot of manure in the area.
[Visiting area]
1. University : Can Tho, Hue, Ha Noi
2. Ministry of Agriculture and Rural Development (MARD) : Ho Chi Minh, Ha Noi.
3. National Institute of Livestock Science (NIAS) : Ha Noi (Head Quarter, Water Buffalo Research
center), Ba Vi (Dairy cattle and Forage Research center).

4. Big farm lunch and medium - small scale dairy and pig farmers : O’Mon farm (Can Tho), Dairy farm
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(Cu Chi, Ho Chi Minh), Bach Ma Project Farmer (Bach Ma), Dairy farm (Da Lat),IDP farm (Ba Vi),
Dairy farm(Ba Vi), Moc Chau Dairy Cooperative Union farm(Moc Chau), Dairy farm (Moc Chau)

5. Milk factory and Milk products shops : Da Lat Milk Factory (Da Lat),Moc Chau Dairy Factory (Moc
Chau), Milk and milk products shops (Ba Vi and Ha Noi),

6. Feed factory : Moc Chau Feed Factory (Moc Chau), Top Feed Co. (Bach Ninh)

7. JICA(Japan International Cooperation Agency) : Ha Noi Office and JICA Project (Food safety Project
and Farmers Union Project)

[Activities]

*k I visited dairy farmers and observed and checked manure treatment system.

*k In Ba Vi and Moc Chau, I surveyed dairy farm and collect questionnaire answer sheets from them.

** I exchanged opinions with researchers of NIAS. Now they have an International cooperation of

Denmark. When I visited NIAS, a Danish expert did lecture for the younger researchers in NIAS.
* I collected answer sheets of my questionnaire (14 Pages), 50 farmers in Ba Vi district and 65 farmers in

Moc Chau district.

[Observation of manure treatment]

VAC system is very popular in the south area. Biogas system is also popular in the south and central
area. Compost making is very popular from south to north area.

In Can Tho province, the farmers of O’ Mon district made use of the pond for VAC system and
combind biogas plant. And they planted elephant-grass to dairy cattle. They will scatter the bottom soil in the
pond to grassland as fertilizer (soil amendment) twice in a year.

In Ho Chi Minh, the farmers in Cu Chi also planted elephant-grass for dairy cattle. They scattered
manure in the grassland.

In Hue, the farmers of Bach Ma project produced charcoal from rice straw and husk and used them as
a medicine for pigs and mixed charcoal with manure as fertilizer. Bad smell of manure decreased through the
production of compost. They are able to sell the compost as soil amendment.

In Ba Vi and Moc Chau district, many farmers planted a lot of type grass and corn, they used manure
as fertilizer. Some farmers tried to use biogas system in Ba Vi and Moc Chau. It is very commonly used for
methane gas like the southern Vietnam.

However some area I observed a lot of manure flew into a stream and pond directly. I worry about
disease for people, especially for little children will happen.

FOLENS member and I have heard bacteria contamination in the well water from the professor of
Hue University. He explained us 10-20% of well water was contaminated by microorganism such as E.coli
and Salmonella. I thought that the walls of Biogas plant were constructed by brocks and cement and were
broken because some of them built very long ago. And sometimes the bottom of the Biogas plant was just

hard soil and stone. So a lot of manure was leaked from the Biogas plant.
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(2) Findings and achievements obtained, significant experiences and lessons

[Findings]

I had observed Biogas system and VAC System in Middle and North Vietnam already. But it was first
time to observe the VACB system in Can Tho area. VAC system is very popular in Mekong river area. But |
heard some bacteria disease occurred near the farming system from Professors of Can Tho University and
Hue University.

I have got a lot of statistic on livestock sector. The officer of livestock production sector explained to
me livestock number was increasing under “Dairy Industry Promotion Plan” and “Livestock Development
Strategy 2020 (Phat Trien Chan Nuoi den nam 2020)” And they did not worry about manure treatment
problem though environment issue was written in the document of “Livestock development Strategy 2020
But I actually observed that Ba Vi and Moc Chau area farmers flew manure to a stream and river.

My study member Ms. Kinh had checked microorganism contamination of water in Mekong river
basin area. On this training, I collected data from farmers and recommend environment problems possibility
to staff of MARD and NIAS. I thought it was stronger impact to them if I attached bacterial data of North

Vietnam.

[additional data and opinion]

Now milk consumption is increasing in Vietnam. People say that milk is good for health, beauty and
the brain for children. A researcher in Vietnam told me that Vietnamese will become taller after milk
consumption will be increased. So I decided that my research theme is “Dairy industry development history
in Vietnam” at present.

Government made the policy program from the point of modernization and farmer’s income
increasing in Vietnam. However dairy cattle management technology should not reach at the progress speed
of milk production. The number of extension officers is not enough.

Only the cattle number had reached at the target number in 2005 because dairy cattle had imported
from New Zealand and Australia, and so on. Technology and social infrastructure like milk factory and
refrigerator also should make modernized in dairy industry in Vietnam.

Manure treatment technology is one of the livestock sector technologies, but farmers thought that was
not produce money. The most of farmers did not invest for manure treatment plant.

Now I would like to explain the present situation and solve some problems on dairy industry though

Vietnam Livestock Industry Scientific Academy..

[ Present situation]

Since “Doi Moi” policy had been announced in 1986, Vietnamese economy has been developed very
quickly. Annual GDP per capita reached at 400 US Dollars in 2000.Recently livestock number has been
increased, especially the number of dairy cattle, beef cattle, pig and poultry. is increasing rapidly.

Annual GDP per capita came over 1,100 US Dollars in 2011. So the consumption of livestock

products increased in these 10 years. Especially the consumption of milk and milk products including infant
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milk increased.

In 1990 the consumption of milk was only 0.5kg/capita/year. It was the least consumption volume in
10 countries in South-East Asia. Now the consumption volume is about 7.4 kg/capita/year in 2010. That
means Vietnam is the fifth country in the ASEAN 10 countries on the consumption of milk.

The number of dairy cattle increased from 34,982 heads in 2000 to 142,702 heads in 2011. Milk
production increaced from 51,458 tons in 2000 to 345,444 tons in 2011.

The volume of grass that dairy cattle eat everyday is 3% volume of body weight. And cow produce
milk and about 15~30 kg feces everyday. Therefore large amount of manure is excreted and that take place
many environment problems like bad odor, ammonium (NHj3), greenhouse gas, and pathogen problem.

In case of farmer continue to keep small and medium scale, environment problems do not happen so
frequently. Even farmer keep manure in a small hole, the environment problem do not happen.

VOC and Biogas system is very nice manure treatment method and environment —friendly method.
Farmers are able to do aquaculture and make use of the methane gas (CH4) energy for light and fuel in their
home. They save money and solve the green gas problem. And some disease outbreak ratio becomes lower.

They have to solve the above mentioned problems.

Table 1 : Livestock number from 2000 to 2011
(unit: thousand heads, million heads(Poultry))

Buffalo | Cattle Pigs Horses | Goat + | Poultry

Sheep

2000 | 2897.2 | 4127.9 | 20193.8 | 126.5 | 543.9 | 196.1
2001 | 2807.9 | 3899.7 | 21800.1 | 113.4 | 571.9 | 218.1
2002 | 2814.5 | 4062.9 | 23169.5 | 110.9 | 621.9 | 2333

2003 | 2834.9 | 4394.4 | 24884.6 | 112.5 | 780.4 | 254.6

2004 | 2869.8 | 4907.7 | 26143.7 | 110.8 | 1022.8 | 218.2

2005 | 2922.2 | 5540.7 | 27435.0 | 110.5 | 1314.1 | 219.9

2006 | 2897.2 | 6510.8 | 26855.3 | 87.3 | 15253 | 214.6
2007 | 2807.9 | 6724.7 | 26560.7 | 103.5 | 1777.7 | 226.0
2008 | 2814.5 | 6337.7 | 26701.6 | 121.2 | 1483.5 | 247.3

2009 | 2834.0 | 6103.3 | 27627.7 | 102.2 | 1375.1 | 280.2

2010 | 2876.9 | 5916.2 | 27373.1 | 93.1 | 1288.3 | 300.5

2011 | 2802.0 | 5708.9 | 26300.5 | 88.0 | 1197.2 | 293.7

Resorse: Statistics Year Book, 2005,2011  Statistics of Department of Animal Husbandry (DAH-Ministry of
Agriculture and Rual development Statistic bookVoll,P341)Chan Nuoi Viet Nam 2000~2010, Ministry of Agriculture
and Rual Development 2010.12
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Graph 1: Livestock number from 2000 to 2011

Table 2 : Dairy cattle number in each district of Vietnam (2001~2011)
(Unit; thousand heads,%)

Northern | Hon Middle Tay South Mekon Whole
mountain | river Nguyen | east delta country
delta

2001 3,120 | 3,036 | 1,460 | 804 | 33,120 | 1,837 | 41,241
2002 3,859 | 4,030 | 1,175 | 1,007 | 42,938 | 3,840 | 55,848
2003 6,954 | 9,033 | 5430 | 1,732 | 51,080 | 4,996 | 79,225
2004 9,880 | 11,424 | 8,749 | 2,119 | 56,799 | 6,823 | 95,794
2005 10,516 | 11,975 | 6,831 | 2,549 | 63,939 | 8310 | 104,120
2006 9,415 | 10,659 | 4,737 | 2,901 | 75,066 | 10,437 | 113,125
2007 7,001 | 9,136 | 2,857 | 2,721 | 67,690 | 9,254 | 98,659
2008 8,390 | 9,328 | 1,756 | 2,786 | 76,587 | 9,136 | 107,983
2009 7217 | 8,337 | 1,957 | 2,839 | 79,569 | 15,599 | 115,518
2010 8,730 | 10,840 | 9,870 | 4,670 | 81,510 | 12,950 | 128,583
Ratio(2010) | 6.78% | 8.43% | 7.67% | 3.63% | 63.39% | 10.07% | 100.0%

Resourse: Chan Nuoi Viet Nam 2000~2010, Ministry of Agriculture and Rual Development 2010.12

(3) Achievements and its future vision

Now we face many global issues, food production, food safety, environment, greenhouse gas, poverty,

mal-nutrition, labor, population increase, education and civil war, and so on. I am interested in solution of

those problems through international cooperation for developing countries. As I am veterinarian and

livestock engineer, I would like to try to solve the environmental problem in the developing country as

professional expert for higher level engineer.

I have had a lot of experience to do international cooperation for livestock production as JICA expert

and upper technical officer of the ministry of Agriculture, Forestry and Fisheries (MAFF) in Japan. I would

like to combine environment-friendly production systems in the international cooperation.

So I had learned many things including microorganism and heavy metal chemical analysis in the
FOLENS program in 2012. And I took part in FOLENS overseas activity from 3™ of September to 10™
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October. I also selected the class of English course and international cooperation class from September to
January.

And through FOLENS overseas activity, I visited Vietnam and observed some dairy and pig farms in
Can Tho province with Professor Khai and her research institute researcher. I also visited Bach Ma project
near Hue city with FOLENS member-stuffs and the coordinator of the TUAT project.

Furthermore I visited many dairy farms in Da Lat, Ba Vi and Moc Chau with NIAS(National Institute
of Animal Science) researcher.

I will make use of a lot of environment issues and technical matter when I become an expert for some
counterparts in developing countries. So I will apply JICA expert for international cooperation again after I
graduate from Doctorate course of TUAT. In the future I would like to work in Research Institute and/or

University in developing countries as expert again.
(4) Acknowledgement

There are many younger generation in Vietnam. The average age is around 28year-old, in fact we are
able to realize Vietnam is very young and active country compared with Japan at present situation. And the
Vietnamese people study and work so hard. It looks like same situation from 1950’s to 1980°s period in
Japan.

Since “Doi Moi” policy announced in 1986, Vietnamese economy has been developed very quickly.
And livestock number is also increasing. Since 2002, dairy cattle number is increasing rapidly. A dairy cattle
excrete is about 15 kg to 30 kg in a day (the figure difference is up to body weight and age (adult cattle and
heifer cattle)).

If we will make use of manure as soil amendment, it is a very important natural resources. There is
big difference between manure as natural resources and livestock industry waste.

So I checked and studied VAC system , Bio Gas plant and compost making system in Vietnam.

[How to solve manure problem] Manure treatment
(1)VAC system

VAC system is Vietnamese traditional method which is combined agriculture, aquaculture and
livestock industry.

V is initials of Vuon. That means garden for agriculture, fruits and vegetable.
A'is initials of Ao. That means ponds (water resources) for aquaculture.
C is initials of Chudng. That means livestock barn.

Farmers keep livestock, pigs chicken, sometimes cattle. They flow feces into ponds near livestock
barn. In the ponds they keep fish and shrimp as aquaculture industry. Once or twice in a year, they pick up all
of fish and shrimp to sell them in the market. They dig up the soil from the bottom of the pond and use them
as fertilizer to their garden. They plant some fruit trees and vegetable in the garden.

VAC system is circulation of livestock by-product (manure). It is not only manure treatment but also

environment-friendly agriculture.
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(2)Bio Gas Plant:

Biogas is a mixture of Methane(CHas),carbon dioxide(COs),and depending on the feedstock used,
traces gases such as nitrogen(N;), ammonia(NH3), sulfur dioxide(SO.), hydrogen sulfide(H.S), and
hydrogen(Hy).

Biogas is produced when certain bacteria decompose biological matter in an anaerobic (no oxygen is
present) environment. This process is referred to as anaerobic digestion (AD).

Farmers use Biogas which is convenient for cooking and saving gas from industrial products. But this
technique may be quite expensive for farmers to apply. Otherwise, Biogas technique only makes the best of

sewage one part of feces. Other any amount of feces untreated.

(2)Composting:

Manure is loaded and fermented by anaerobic situation. After one week, it is mixed and should be
checked for temperature. Temperature is going up from 60 to 70 degree centigrade. Over 60 degree of
manure is able to kill wild seeds and parasites in feces. After 45-60 days, the ratio of manure moisture is not
so high; about 30-40%. So the manure could be used as fertilizer. At that time, it is very easy to scatter them
in the agriculture field.

The quality of manure compost should be checked. Depending on the season, there is much
difference the quality of manure. In the rainy season and cold winter, fermentation speed of manure is quite

low. We have to cover manure by the roof.

Data (Northern Vienam (Ba Vi and Moc Chau)
[Manure treatment]

The more the cattle numbers increase, the more manure treatment problem happens. The farmers
should solve the environment pollution problem. I observed land use condition for livestock industry and
agriculture.

In south Vietnam(Can Tho province) ,farmers make use of manure through VAC system.

In middle Vietnam(Hue city) , farmers use biogas system , charcoal and compost production. And
they use the products, including by-products as fish feed, energy and fertilizer.

In north Vietnam(Ha Noi Ba Vi area, Son La province Moc Chau area) I collect the answer of my

questionnaire for manure treatment.

(1)Ba Vi area (Ha Noi city)

Usually farmers compound manure at the back of cattle shed, and use as fertilizer twice a year in
spring and autumn. They move manure by rake and shovel. Most of them do not separate between liquid and
manure. And 31 farmers don’t do anything to make compost. [ worry about the quality of compost. It is need
to have some seminars in Ba Vi area. But 16 farmers use Biogas plant, the number is increasing compare
with 2006.

In Ba Vi area, around 50% of farmer use the wheel car, and only 3 farmers use cattle or buffalo. All of
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them could not use the machine.
In order to scatter compost and manure, 28 farmers do by their hand, they don’t use the machine. 10
farmers (20%) had not any treatment , just only throw into stream. In Ba Vi area,they can not sell and

exchange compost like Japan.

Table 3 Manure treatment in Ba Vi area (Ha Noi province).

Move from cattle By hand Wheel career Tow by cattle Use by machine
shed 14 31 3 0
How to stock Feces stock under roof Lagoon Biogas
1 4 0 16
How to produce Upside down Stir Ferment Nothing to do
0 0 2 31
How to scatter By hand Wheel career Tow by cattle Discharge
28 1 1 10

Data : Reporter collected Questionnaire answer(2012)

(2)Moc Chau (Son La Province)

They move manure by rake and shovel. Most of them separate between liquid and manure.

40% (24 farmers) use the wheel career and 62%(37 farmers)use cattle or buffalo to tow manure. And
only

5 farmers use by machine. In order to store manure, there are 4 stock area with roof and 1 lagoon.And
15%(9 farmers)use Biogas plant, the number of Moc Chau area is less than that of Ba Vi. In order to produce
compost, 8 farmers do upside down,and 29 farmers stir compost.

In order to scatter compost and manure, 42%(25 farmers) do by their hands and same number of
farmers use wheel career. 56%(34 farmers) use cattle or buffalo to tow. There are 21 farmers(35%) that
discharge faces into streem. It is environmental problem.

In Moc Chau, they can not sell and exchange compost like Japan.

Table 4 Manure treatment in Moc Chau (Son La province)

Move from cattle By hand Wheel career Tow by cattle Use by machine
shed 21 24 37 5
How to stock Feces stock under roof Lagoon Biogas
42 4 1 9
How to produce Upside down Stir Ferment Nothing to do
8 29 2 1
How to scatter By hand Wheel career Tow by cattle Discharge
25 25 34 21

Data : Reporter collected Questionnaire answer(2012)
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[Advice for Bach Ma project]

Bach Ma project member-stuffs consider that they will continue their activities, so, I would like to

convey my opinion to do the Project as follows; They should do

1.

A

Collection of Basic data
Preparation of Scientific data on charcole project
Extension of Technology through training course
Continuation of discussion with some restaurants in Da Lat and Hue city for selling vegetable.
Prepare of Bach Ma district Development Plan
(1) Some culture product production training
(2) Training of English conversation
(3) Inform Bach Ma area to some tourist companies as sightseeing area
(4) Small agriculture and culture products market
(7) Guesthouse building with Sanitary Toilet
(8) Planting many flowers in the flower garden
(9) Road construction (10) Mini Zoo

(5) References

(1) Vien Chan Nuoi , 2012.8. National Institute of Livestock Science (Ha Noi, Vietnam)
(2) Mot So Tien Bo Ky Thuat Va San Pham Khoa Hoc Cong Ngeh (Giai Doan 2002-2012), 2012.6.

National Institute of Livestock Science (Ha Noi, Vietnam)

(3) At Lat Vien Chan Nuoi , 2002. National Institute of Livestock Science (Ha Noi, Vietnam)

(4)50 nam xay dung va phat trien,2009, Trung Tam Nghien Cuu Bo va Dong Co Ba Vi
(5) Nong Truong Moc Chau — Son La 50 nam Xay Dung Va truong Thanh, 5.2009.
(6) Report of JICA Expert activity in 2006 and 2007,2007, Hiromitsu MORIYAMA
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Report of Overseas Field Training
FOLENS Program
Tokyo University of Agriculture and Technology

Study on surface water quality in the Mekong Delta in Vietnam

Mudan Hou
2™ year master student, Dept. of International Environmental and Agricultural Science, School of Agriculture,
Tokyo University of Agriculture and Technology
Destination and period: Mekong Delta and Hue city, Vietnam, from 03/09/2012 to 16/09/2012

Key words: water quality, environmental issues, Mekong River Delta, Bach Ma national Park, Vietnam

Abstract

The overseas field training in Vietnam from 03/09/2012 to 16/09/2012 has provided me mamy
knowledge about environmental issues in the Mekong Delta and Hue city in Vietham. During the training has
studied the character of surface water in the Mekong River wastewater, I found that the water quality in
mainstream of the Mekong River in Vietnam (Hau and Tien River) indicated by some chemical parameters
such as COD, EC, and ions concentration was within the standard for surface water in Vietnam, while those
characters of water in sub-stream of the river were at higher concentration, especially sub-streams in the city
area and in drainages from aquaculture farming area. Besides, a visit to Water Supply Company in Can Tho
city has provided us understanding of the surface water environment was in high pressure of pollution by
impact of urbanization and understanding of technology of treating domestic water from surface river water.
Additionally, we also learned about the integrated farming system which including generating biogas for
family consuming from husbandry waste, and visit O Mon landfill to learn about the impact of solid waste
management. Finally, visiting Bach Ma National Park was great chance to learn about how the charcoal
project staff have set up activities for improving livelihood of local people in buffer zone by charcoal-applied

environmental friendly farming models
(1) Contents and activities during the overseas field training

My overseas field training was carried out in 2 weeks in September 2012 under supervision of Assis.
Prof. Ozaki Hirokazu, and Assoc. Prof. Kimura Sonoko Dorothea, Profs. Tarao, Prof. Kenichi Yoneda, Prof.

Hayashidani and faculty in Can Tho University. Besides my main study of surface water quality in the

Mekong River Delta of Vietnam, several other study sites were visited in the Mekong Delta and Thua Thien
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Hue city. Particularly, in the Mekong delta, I have carried out water sampling from upstream to downstream
on Hau River and Tien River such as An Giang, Can Tho, Hau Giang, and Tra Vinh. Some other visiting sites
in the Mekong Delta were at Water Supply company, agiculture farming system in Hoa An, Hau Giang, and
O Mon land field as well. Additionally, we aslo visit the Bach Ma National park for learning about the
accivities of charcoal project, which is carried on by the national park management team, the local
government and Tokyo University of Agriculture and Technology (TUAT) for sustainable farming system in

the buffer zone of the national park with improving living quality of thelocal people.
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Figure 1: Map of study area in the Mekong River Delta and Hue city of Vietnam

* Background and results of the study
** Study the quality of surface water of Mekong River in Vietnam

The Mekong River Delta is the most downstream part of the Mekong River, which generally starts
from Phnom Penh in Cambodia, where the river divides into two main distributing branches, the Mekong
River (Song Tien) and the Bassac River (Song Hau). Mekong River Delta is not only as the main region of
agricultural production, particularly food security of Vietnam, but also as a function of downstream of water
use and sharing of the Mekong River system. However, this region has been facing with many issues related
surface water resources; especially increasing demand and competition over water in Vietnamese Mekong
Delta and amongst countries in the Mekong river basin impose hardships on the local people and leads to an
inherent resource uncertainty in agriculture and aquaculture, aquatic resources exploitation, domestic water
supply and water-related health problems (Dang et al., 2008). Besides, characteristics of settlement by
urbanization, industrial development and agricultural production, particular aquaculture have been
concentrated along the canal sites, not only Vietnamese Mekong Delta, but also other countries located along
the Mekong River. These situations created some issues of competition on water among users and water
pollution. Moreover, with high population and urbanization as well as low developed water management

infrastructure, surface water in the Mekong Delta has been seriously polluted, which negatively influence on
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public health and declining aquatic resources.

The Education Program for Field-Oriented Leaders in Environmental Sectors in Asia and Africa
(FOLENS) has done a long term monitoring of more than 2 years, which has a significant role in providing
actual states and trends of the surface water situation in both canal in the city of Can Tho and Hau river.
Results shows that water quality in canal in the city in extremely organic polluted, which further exceeded
the regulations for surface water, while in the main stream of Mekong river, high concentration of
ammonium concentration are recorded, and the concentration of ion (like Na‘, NH4", CI', SO4) of dry
season and is much higher than rainy season. However, a wider survey on the quality of surface water in the
Mekong Delta which can lead to better understanding about the situation of water quality between the
upstream and downstream, and between canals (which located nearby production and residential areas) and
river (natural surface water) have not been enough investigated.

In this overseas field training, due to limited time, my study focused on water quality in surface water
in the Mekong River in rainy season. For this purpose, surface water from 7 sites in the main stream, and 5
sub-stream of the Hau and Tien River (two main branch of the Mekong River in Vietnam) as well as at
several random sampling in the drainage of various agriculture and aquaculture farming systems were

collected. The sampling sites were shown in Figure 2.

Locations of water sampling

*: in mainstream
*: in substream

*: in farming drainage
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Figure 2. Sampling sites along Mekong Delta River

The water samples surveyed were collected in 3 provinces from upstream to downstream of the Hau

and Tien River in An Giang, Can Tho and Tra Vinh province. The study time was in the middle of rainy
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season. Water temperature, pH, and EC were measured on the collection sites, and ion concentrations of CI,

SO4*, Na', NOy", NH4", POs*, and COD were analyzed in hotel room and laboratory on Can Tho University

using portable chromometer (photoflex turb) .

Results of analyzing parameters of surface water samples are shown in below figures.
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Figure 3: COD concentration of surface water samples in mainstream and substream of the Mekong river in rainy
season (Notes: MST: mainstream; SST: sub-stream, and FD: farming drainage)
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Figure 4: pH of surface water samples in mainstream and substream of the Mekong river in rainy season (Nofes. MST:
mainstream; SST: sub-stream; and FD: farming drainage)
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Figure 5: Phosphorus concentration of surface water samples in mainstream and sub-streams of the Mekong river in
rainy season. (Notes: MST: mainstream; SST: sub-stream; and FD: farming drainage)
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