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Study on conversion of Jatropha seed oil residues into fuel.

Md. Azhar Uddin, Assoc. Professor, Graduate School of Environmental and Life Science

Jatropha curcas is a multipurpose plant with many attributes and considerable
potential. It is a tropical plant that can be grown in low to high rainfall areas and can be

used to reclaim land, as a

ﬁ — * < hedge and as a commercial
{ .. /' ..... -
c ) \ s \ ----- crop. The plant produces
o o i o % ‘% many  useful  products,
F/ e b ] -

Figure 1: Jatropha plant and the related pro.a:lcts especially the seed,

from which oil can be extracted; this oil has similar properties to palm oil. Because it
can be used in place of kerosene and diesel and as a substitute for fuelwood, it has been
promoted to make rural areas self-sufficient in fuels for cooking, lighting and motive
power. During oil production from Jatropha seed, large quantities of residues are
produced and the effective utilization of these residues is necessary.

Torrefaction is a thermal amnmmpsss 100G 150C

process to convert biomass
into a coal-like material,
which  has  better fuel
characteristics  than  the
original ~biomass. Torrefied Rjgure 2: The process of ‘Torrefaction’ of biomass
biomass is more brittle, making grinding easier and less energy intensive. Compared to
fresh biomass, storage of the torrefied material can be substantially simplified since
biological degradation and water uptake is minimized. Torrefaction involves the heating
of biomass in the absence of oxygen to a temperature of typically 200 to 400°C. The
structure of the biomass changes in such a way, that the material becomes brittle, and
more hydrophobic. Although the weight loss is about 30-50%, the energy loss is only
10-20%. Main product is the solid, torrefied biomass. During the torrefaction process a
combustible gas is released, which is utilized to provide heat to the process.

The main purpose of this course is to nurture talented students in Okayama
University who can exercise leadership internationally towards the environmental
regeneration of Asia" and it is planned to achieve through practice/exercise a research

topic in two stages: In-campus Course and Domestic Course, and International Course.



The main theme of this study is “Study on conversion of Jatropha seed oil residues into
fuel” Two master course students have participated in this study. Details of the

students’ activities in this course are described in this report.

¢ International Course
More than 85 percent of Jatropha plantings are in Asia, chiefly in Myanmar, India,

China, Malaysia and Indonesia. In the International Course, we visi-

-ted Andalas University in Padang City, West Sumatera, Indonesia. We also visited a

Jatropha planting area in Painan, West Sumatera with the faculty members of Andalas
University. In this excursion, the participating students have a rare opportunity to see
and learned about Jatropha plantation. We collected some Jatropha seed samples for
further study in the In-campus and Domestic Course activities at Okayama University.
During our visit to Andalas University (Faculty of Mathematics and Natural Science
and Faculty of Animal Husbandry), the students talked to the faculty members ,

undergraduate and undergraduate students of Andalas University about their research.

¢ In-campus and Domestic Course

In in-campus and Domestic Course, the students conducted the following experiments
at the laboratory of Environmental Reaction Engineering Laboratory at Okayama
University with Jatropha residues collected from Padang, Indonesia. In these
experiments the students learned about the method of conversion Jatropha residues
into solid and gaseous fuels. Here, the students gained experiences in wide range of
experimental techniques and analytical procedures (gas and solid analyses) for biomass

conversion technologies (torrecfaction) .

Final Remarks

This program provided the students some unique opportunities to gain hand-on
experiences in learning some useful techniques for the utilization of Jatropha residues
in the campus, domestic and international courses. Furthermore, the students have
improved their ability to communicate in English by practicing in an international
atmosphere. These experiences will add immeasurable benefits to the students in

building their future career and leadership both domestically and internationally.
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Char weight(g)

Char yield(%) = x 100 (1)

Sample weight(g)

Table 1 [RALSFEERSAT

Conditions
Atmosphere Gas flow rate Temperature
N, N, : 200 cc/min
co, €O, : 200 cc/min
. —— 300, 350, 400°C
Simulated flue gas of | CO, : 20 cc/min
biomass combustion 0, : 10 cc/min

N, : 170 cc/min
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Conditions Char | C% | H% | N% | 0% HHV HHV
Atmosphere | Temperature y(';ﬂ')d S;Ar:\/ :Ige-) ('\:TI]Z L(egr-izzli)w

Before carbonization - 45 | 7.0 | 55 | 42 18.6 18.6

300°C 57% | 61 63 | 6.4 26 25.4 14.5

N, 400°C 25% | 55 2.8 | 80 34 17.2 4.29

300°C 60% | 62 6.8 | 6.0 25 26.6 16.0

€0, 400°C 31% | 52 | 24 | 9.7 | 35 15.4 4.79

Simulated 300°C 64% | 55 52 | 95 30 21.2 13.6

flue gas 400°C  [33% | 56 | 3.0 | 83 | 32 | 181 5.97

ME AL BV ER L, ZOMHIE 160
MdJ/kg-Raw material T&H > 7=,
Table 2 AL OFEF-3% SrfTiE R LY
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Conditions Char| C% | H% | N% | 0% HHV HHV
Atmosphere | Temperature vield (Mi/kg- (MJ/kg—.Raw
Sample) material)
Before carbonization - 51 | 45| 1.0 | 43 16.9 16.9
300°C | 46% | 47 | 22 | 1.7 | 49 11.3 5.21
N, 400°C 34% | 72 2.6 1.1 24 24.1 6.03
300°C 49% | 67 | 26 | 1.1 | 29 21.7 10.6
0, 400°C 36% | 68 2.2 13 28 21.6 6.70
Simulated 300°C 54% | 63 | 3.2 | 1.2 | 32 20.7 11.2
flue gas 400°C  [33% | 64 | 22 | 15 | 32 | 196 6.48
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(1) Demirbas, A., Biomass to charcoal, liquid,
and gaseous products via carbonization process,

Energy Sources, 23, 579-587, 2001
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Project report

Study on conversion of Jatropha seed oil residues into fuel

Graduate School of Environmental and Life Science

1. Introduction

Jatropha is a wonder plant produce seeds with
an oil content of 30 %. The oil can be combusted
as fuel without being refined. The yield of oil is
about 5 times than that of soybean and about 3
times than that of rapeseed. Jatropha seed has
severe toxicity, so Jatropha don’t conflict
with the production of food crops. It is a drought
resistant species grown in North America,
Central Indonesia, and

America, India,

Malaysia. In these points, Jatropha oil 1is
expected to become a next-generation biofuel of
plant origin.

But residue is generated in large quantities
when it is squeezed to oil from Jatropha seeds. If
effective utilization of these residues is possible,
agricultural waste is much decreased.

In this project, the purpose of this study is to
convert the Jatropha oil seed residues into solid
fuel. Jatropha seed residues were carbonized
different different

temperature in order to obtain solid carbonized

under atmosphere at

fuel.

2. International level
2.1. Visit to ANDALAS University

We visited ANDALAS University in Padang,
Indonesia and_communicated with the teachers

and students.
2.2. Collect Jatropha seed and residues

We collected Jatropha seed and residues from
Painan in west Sumatra with the students and
staff of Andalas University and brought back to
Okayama University.
3. Campus and domestic level

3.1. Experimental methods
3.1.1. Sample preparation
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We divided Jatropha seeds in seed shell and oil
seed. Shell was crushed in an electrically
powered mixer, and then compressed into pellets
at a pressure of 4 MPa. This is compressed seed
shell sample. Oil seed was compressed at a
pressure of 4 MPa and squeeze into oil and the
residue was collected. This oil press residue was
used in carbonization experiment.

3.1.2. Carbonization of Jatropha seed residues

Carbonization was carried out in a tube type
flow reactor at 300, 350, 400 °C under three
kinds of atmosphere. Atmosphere were N2, CO2
and simulated flue gas of biomass combustion.
There were 3 g of Jatropha seed residues in
reactor. Under all preparation conditions, total
gas flow rate was 200 cc/min and hold time was
1 hour. The performance of carbonization was
evaluated by char yield. The char yield was
calculated eq. (1). Char is the solid material that
remains after the light gases and tar have been

driven out or released from a carbonaceous

material.

. Char weight(g)

o) — 2 Werlgmilg)
Char yield(%) = ;2= iy % 100 (1)
Table 1 Carbonization conditions
Conditions
Atmosphere Gas flow rate Temperature
N, N, : 200 cc/min
co, CO, : 200 cc/min

300, 350, 400°C
Simulated flue gas of

biomass combustion

CO, : 20 cc/min
0, : 10 cc/min
N, : 170 cc/min

3.1.3. Thermogravimetric analysis (TGA)

Thermogravimetric analysis (TGA) of seed
residue and shell were carried out to study
thermal decomposition behavior. Analysis were

carried out in nitrogen flow of 200 cc/min. First,



sample was dried at 110°C for 60 minutes. Next,
sample was heated to 800°C at a heating rate of
7°C/min and observed its weight loss.

3.1.4. Calculation of Higher Heating Value
(HHV)

The char from Jatropha seeds residue and shell
was evaluated the performance as a solid fuel by
calculating Higher Heating Value (HHV). HHV
were calculated by using eq. (2).®

HHV[M]/kg] = 0.335(C) + 1.423(H) — 0.154(0)

(2)
C :carbon content (%), H: hydrogen content (%),
0 : oxygen content (%)

The content of these elements were measured
by ultimate analysis
3.1.5. Outlet gas analysis

The gases which was produced during
carbonization was analyzed. The oil press
residue was set 3 g. The sample was carbonized
in reactor tube at 300°C in nitrogen flow for 1
hour. The volatile substance and tar was
absorbed by water trap. When temperature was
150°C during heating, outlet gas was captured
in tedlar bag. After capturing, the outlet gas was

analyzed by gas chromatograph.

3.2. Experimental results
3.2.1. Carbonization of Jatropha seed residues
The char yield of seed shell and oil press
residue were shown in Figs. 1, 2. These results
show that char yield decreases with the increase
of carbonization temperature. And at same the
temperature, the char yield was low in N2
atmosphere, and high in simulated flue gas of
biomass combustion. The Difference in
carbonization behavior between shell and oil
press residue was observed. The Shell showed
lower char yield than oil seed press residue at
300°C but at 400°C, oil press residue showed

lower char yield than the shell.

70%
65% ¢ N
60% - = co,
355% I 4 |4 Simulated flue gas
-2 50% |- -
& 45% *
© 20% | L
35%
30%
25%

24 |

250 300 350 400 450
Temperature (°C)

Fig. 1 The char yield of Jatropha seed shell
70% -
65% | N,
60% | = g CO,

< 55% |

2 50% |

& 45%

©a0%
35% |
30% |- -
25%

Simulated flue gas

250 300 350 400 450
Temperature (°C)

Fig. 2 The char yield of Jatropha oil press
residue
3.2.2. Thermogravimetric analysis (TGA)

The result of TGA was shown in Fig. 3. Both
samples weight were decreased in the range of
150-500 °C. It is probably attributed to
decomposition of the main component of biomass,
hemicellulose, cellulose and lignin. Around
380°C, oil press residue had weight loss peak. It
could be attributed to

remaining oil.

decomposition of

2.5 4

Seed shell

2

= = OQil press residue

1.5 4

1

Differential weight loss rate (mg/min)

100 200 300 400 500 600 700 800

Temperature(°C)

Fig. 3 Differential weight loss rate of samples



3.2.3. Calculation of Higher Heating Value
(HHV)

The results of ultimate analysis and calculated
HHV of raw materials, the value of shell was
16.9 MdJ/kg, the value of Oil press residue was
18.6 MdJ/kg. It was found that oil press residue
has higher HHV than shell.

The results of ultimate analysis and calculated
two kinds of HHV of solid fuel from Jatropha
shell Table 2. After
carbonization, HHV per sample weight of shell

seed was shown
was higher than raw material except one which
was carbonized at 300 °C in nitrogen. This
indicates that higher efficiency solid fuel was
obtained by carbonization. The highest HHV per
raw material weight of shell was 11.2 Md/kg-
Raw material, which was carbonized under
simulated flue gas of biomass combustion at
300°C.

The results of ultimate analysis and calculated
two kinds of HHYV of solid fuel from Jatropha oil
press residue was shown Table 3. HHV per
sample weight of oil press residue which was
carbonized at 300°C was higher than raw
material. But, samples which was carbonized at
400°C, HHV per sample weight of oil press
residue was lower than the raw material. The
highest HHV per raw material weight of oil
press residue was 16.0 MdJ/kg-Raw material,
which was carbonized under CO2 atmosphere at
300°C.

Table 2
calculated two kinds of HHV of solid fuel from
Jatropha seed shell

The results of ultimate analysis and

Conditions Char | C% | H% | N% | 0% HHV HHV
Atmosphere | Temperature vield é’;ﬂr:]/;ge_) ('\r/\I’\JE{L(egl:iZT)W

Before carbonization - 51 | 45| 1.0 | 43 16.9 16.9

300°C 46% | 47 22 | 1.7 49 11.3 5.21

N, 400°C 34% | 72 26 | 1.1 24 24.1 6.03

300°C 49% | 67 26 | 1.1 29 21.7 10.6

€0, 400°C 36% | 68 | 22 | 1.3 | 28 21.6 6.70

Simulated 300°C 54% | 63 32 | 1.2 32 20.7 11.2

flue gas 400°C | 33% | 64 | 22 | 15 | 32 | 196 6.48
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Table 3
calculated two kinds of HHV of solid fuel from

Jatropha oil press residue.

the results of ultimate analysis and

Conditions Char | C% | H% | N% | 0% HHV HHV
At mosph ere | Tem pel rature y(I';ul)d é’;/lr:]/F;i—) ( '\::glt(egl:lzi)w
Before carbonization - 45 7.0 | 55 | 42 18.6 18.6
300°C | 57% | 61 | 63 | 64 | 26 | 254 145
N, 400°C | 25% | 55 | 2.8 | 80 | 34 | 17.2 4.29
300°C | 60% | 62 | 68| 60 | 25 | 266 16.0
€0, 400°C | 31% | 52 | 24 | 97 | 35 | 154 479
Simulated | 300°C | 64% | 55 | 52 | 9.5 | 30 | 212 136
flue gas 400°C | 33% | 56 | 3.0 | 83 | 32 | 181 5.97
3.2.4. Outlet gas analysis
The amount of produced gases during

carbonization at 300°C in nitrogen flow was
shown Fig. 4. It was found that Hs, CO, COz and
CH4 were produced. HHV of outlet gas were
calculated and its value is 2.11 MdJ/kg. At a
process of carbonization of Jatropha oil press
residue, not only solid fuel but fuel gas were also

obtained

= = N N w w
o v o v o (%]

Amount of produced gases (cc)

(@]

3 .

H2 co

o

Cco2

Produced gases

CH4

Fig. 4 The results of outlet gas analysis

4. Conclusions

In this study we collected Jatropha oil seed
residue from Painan, West Sumatra, Indonesia.
Jatropha seed residues were carbonized under
different atmosphere at different temperature in
order to obtain solid carbonized fuel. The
followings results were obtained.

+ For carbonization at same temperature, char
yield was low in Nz atmosphere, and high in
simulated flue gas of biomass combustion.

+ Difference in carbonization behavior between
shell and oil press residue was observed. Shell

showed lower char yield than oil seed press



residue at 300°C but at 400°C, oil press residue
showed lower char yield than shell.

+ The highest HHV(MJ/kg-Raw material) of
shell was 11.2 MdJ/kg-Raw material, which was
carbonized under simulated flue gas of biomass
combustion at 300°C and that of the oil press
residue was 16.0 MdJ/kg-Raw material, which
was carbonized under CO2 atmosphere at 300°C.

+ When o1l press residue was carbonized under
N2 at 300°C, flue gases consisting of Hz, CO, CO2
and CH4 were produced. HHV of this gas is 2.11
Md/kg.

BE IR

Demirbas, A., Biomass to charcoal, liquid, and
gaseous products via carbonization process,
Energy Sources, 23, 579-587, 2001
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Study on conversion of Jatropha seed oil residues into fuel

Graduate School of Environmental and Life Science Okayama University

1. Introduction

Jatropha o1l 1is expected to become a
next-generation biofuel of plant origin. The
advantage of Jatropha seed is that the oil can be
obtained with a weight ratio of 37%. The yield of
oil from Jatropha is about five times than that
of soybean and about three times than that of
rapeseed. Jatropha does not conflict with the

production of food crops because it has severe

toxicity and can grow in dry land and wasteland.

But, residue is generated in large quantities
when it is squeezed to oil from Jatropha seeds.
This residue is waste, but it has possibility of
use as energy source. Effective utilization of
these residues is necessary.

The purpose of this study is to convert the
Jatropha oil seed residues into solid fuel.
Jatropha seed residues were carbonized in inert
gas and produce solid fuel and evaluate its
property. The gases which was produced during
carbonization was also analyzed and evaluate

its property as gaseous fuel.

2. International level
2.1. Visiting ANDALAS University

This time, we visited the Indonesian city of

Padang in the province of west Sumatra. We
visited Andalas University in Padang and
attend lecture. After

communicated with Andalas

some lecture, we
University
students.
2.2. Collection Jatropha seeds

We visited plantation of Jatropha in Painan,
the south part of Padang with the students and
staff of Andalas University. And we collected

Jatropha seed.
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3. Domestic and campus level

3.1. Experimental

3.1.1. Sample preparation

First, Jatropha seed shell and oil seed were
obtained by peeling Jatropha seed. Seed shell
was crushed in an electrically powered mixer,
and then compressed into pellets at a pressure
of 4 MPa. Compressed seed shell was used in
Oil
compressed at a pressure of 4 MPa and

carbonization experiment. seed was
squeezed into oil and the residue was collected.
This oil press residue was used in carbonization
experiment.
3.1.2. Carbonization of Jatropha seeds residue
Carbonization was carried out in a tube type
flow reactor at 300, 350, 400°C under three
kinds of atmosphere. Carbonization conditions
were shown in Table 1. Atmosphere were N2,
CO2 and

combustion.

simulated flue gas of biomass
A of of

carbonization under simulated flue gas of

reason conduction
biomass combustion 1s that a expectation of
obtaining flue gas of biomass combustion during
biomass power generation by using biomass as
solid fuel. Under all preparation conditions,
total gas flow rate was 200 cc/min and hold time

was 1 hour. Carbonization was evaluated by

calculating char yield by the following
expression (Eq. (1)).

. __ Char weight(g)
Char yield(%) = 5= gy % 100 (1

Char is the solid material that remains after
the light gases and tar have been driven out or

released from a carbonaceous material.



Table 1 Conditions of carbonization experiment

Conditions
Atmosphere Gas flow rate Temperature
N, N, : 200 cc/min
co, CO, : 200 cc/min

300, 350, 400°C
Simulated flue gas of

biomass combustion

CO, : 20 cc/min
0, : 10 cc/min
N, : 170 cc/min

3.1.3. Thermogravimetric analysis (TGA)

Thermogravimetric analysis (TGA) of seed
residue and shell were carried out to study
thermal decomposition behavior. Analysis was
carried out in nitrogen flow of 200 cc/min. First,
sample was dried at 110°C for 60 minutes. Next,
sample was heated to 800°C at a heating rate of
7°C/min and observed its weight loss.
3.1.4. Evaluation of char from Jatropha seeds
residue

Char from Jatropha seeds residue and shell
were evaluated by calculating higher heating
value (HHV) as solid fuel. The higher heating
value (HHV) is defined as the amount of heat
released by a specified quantity of fuel once it is
combusted and the products have returned to a
temperature of 25 °C, which takes into account
the latent heat of vaporization of water in the
combustion products. HHV were calculating by
the following expression (Eq. (2) V).

HHV[MJ/kg] = 0.335(C) + 1.423(H) — 0.154(0)

(2)

Letters within parenthesis, C, H, O in Eq.2 are
carbon content (%), hydrogen content (%) and
oxygen content (%), respectively.
Content of carbon, hydrogen and oxygen were
measured by ultimate analysis.
3.1.5. Analysis of flue gas from carbonization

The

carbonization were analyzed. Oil press residue

gases which was produced during
was carbonized in reactor tube at 300°C in
nitrogen flow for 1 hour.

Volatile substance and tar was absorbed by
water trap. When temperature was 150°C
during heating, outlet gas was captured in

tedlar bag. After capturing, the outlet gas was
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analyzed by gas chromatograph.

3.2. Results and discussion

3.2.1. Carbonization of Jatropha seeds residue
Char yield of samples were shown in Fig. 1,

Fig.2 respectively. These results show that char

yield decreases with the increase of
carbonization temperature. And at same the
temperature, char yield was low in N2

atmosphere, and high in simulated flue gas of
biomass combustion. Difference in
carbonization behavior between shell and oil
press residue was observed. Shell showed lower
char yield than oil seed press residue at 300°C
but at 400°C, oil press residue showed lower

char yield than the shell.
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60% = co,
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© 45% *
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© 40% | o
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Fig. 1 Char yield of seed shell
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Fig. 2 Char yield of oil press residue

3.2.2. Thermogravimetric analysis (TGA)

Differential weight loss rate of samples was
shown in Fig. 3. Both samples weight were
decreased in the range of 150-500°C. It is
probably attributed to decomposition of the
main component of biomass, hemicellulose,
cellulose and lignin. Around 380°C, oil press
residue had weight loss peak. It could be

attributed to decomposition of remaining oil.
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Fig. 3 Differential weight loss rate of samples
3.2.3. Evaluation of char from Jatropha seeds
residue

HHYV of raw materials were calculated. HHV of
Jatropha seed shell is 16.9 MdJ/kg. HHV of oil
press residue is 18.6 MdJ/kg. It was found that
oil press residue has higher HHV than shell.
The results of ultimate analysis and calculated
two kinds of HHV of solid fuel from Jatropha
seed shell were shown in Table 3. After
carbonization, HHV per sample weight of shell
was higher than raw material except one which
was carbonized at 300°C in nitrogen. This
indicates that higher efficiency solid fuel was
obtained by carbonization. The highest HHV
per raw material weight of shell was 11.2
Md/kg-Raw material, which was carbonized
under simulated flue gas of biomass combustion
at 300°C. The results of ultimate analysis and
calculated two kinds of HHV of solid fuel from
oil press residue were shown in Table 4. HHV
per sample weight of oil press residue which
was carbonized at 300°C was higher than raw
material. But, samples which was carbonized at
400°C, HHV per sample weight of oil press
residue was lower than the raw material. The
highest HHV per raw material weight of oil
press residue was 16.0 Md/kg-Raw material,
which was carbonized under COz atmosphere at
300°C.

Table 2  The results of ultimate analysis and
calculated two kinds of HHV of solid fuel from
Jatropha seed shell

Conditions Char| C% | H% | N% | 0% HHV HHV
Atmosphere | Temperature vield é’;ﬂr:]/;ge_) (“:'\Jgtegr-i:;w
Before carbonization - 51 | 45| 1.0 | 43 16.9 16.9

300°C | 46% | 47 | 22 | 1.7 | 49 11.3 5.21

N, 400°C [ 34% | 72 | 26 | 1.1 | 24 24.1 6.03

300°C | 49% | 67 | 2.6 | 1.1 | 29 21.7 10.6

€0, 400°C 36% | 68 | 22 | 1.3 | 28 21.6 6.70

Simulated 300°C [ 54% | 63 | 3.2 | 1.2 | 32 20.7 11.2

flue gas 400°C | 33% | 64 | 22| 15| 32 | 196 6.48
Table 3 The results of ultimate analysis and

calculated two kinds of HHV of solid fuel from

oil press residue

Conditions Char| C% | H% | N% | 0% HHV HHV
Atmosphere | Temperature y(';ﬂ')d S;Ari/:lge—) ('\'Anjgreg;g?)w

Before carbonization - 45 | 7.0 | 5.5 | 42 18.6 18.6

300°C 57% | 61 63 | 6.4 26 25.4 145

N, 400°C | 25% | 55 | 2.8 | 80 | 34 | 17.2 4.29

300°C 60% | 62 6.8 | 6.0 25 26.6 16.0

€0, 400°C 31% | 52 24 | 9.7 35 15.4 4.79

Simulated 300°C 64% | 55 52 | 95 30 21.2 13.6

flue gas 400°C [33% | 56 | 3.0 | 83 | 32 | 181 5.97

3.2.4. Analysis of flue gas from carbonization

The amount of produced gases during
carbonization was shown in Fig. 4. It was found
that Hz, CO, CO2 and CH4 were produced. Hy,
CO and CH4 can be used as clean fuel gas. HHV
of outlet gas were calculated and its value is
2.11 Md/kg. At a process of carbonization of
Jatropha oil press residue, not only solid fuel
but fuel gas were also obtained.

35 -

Amount of produced gases (cc)
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o w o w o

v
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H2 co Co2 CH4
Produced gases

o

Fig. 4 The amount of produced gases during
carbonization
4. Summary

In this study we collected Jatropha oil seed

residue from Painan, West Sumatra, Indonesia.



Jatropha seed residues were carbonized under
different atmosphere at different temperature
in order to obtain solid carbonized fuel. The
followings results were obtained:

+ For carbonization at same temperature, char
yield was low in N2 atmosphere, and high in
simulated flue gas of biomass combustion.

« Difference in carbonization behavior between
shell and oil press residue was observed. Shell
showed lower char yield than oil seed press
residue at 300°C but at 400°C, oil press residue
showed lower char yield than shell.

+ The highest HHV(MJ/kg-Raw material) of
shell was 11.2 MdJ/kg-Raw material, which was
carbonized under simulated flue gas of biomass
combustion at 300°C and that of the oil press
residue was 16.0 Md/kg-Raw material, which
was carbonized under CO:z atmosphere at
300°C.

+ When oil press residue was carbonized under
N2 at 300°C, flue gases consisting of Hs, CO,
CO:z and CH4 were produced. HHV of this gas is
2.11 MdJ/kg.

Reference

1) Demirbas, A., Biomass to charcoal, liquid,
and gaseous products via carbonization process,
Energy Sources, 23, 579-587, 2001
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The project researches on Environmental Rehabilitation in Asia

Water sources, irrigation systems and the effect on fruit
production in the orchard

Graduate School of Environmental and Life Science,
Okayama University
Hisato lga

Purpose of this project

Irrigation is necessary for improvement of quality and productivity in fruit tree
production. Water source and effective irrigation are important. | studied that what kind
of water sources and irrigation systems fruit growers have taken depending on
difference of locations and environmental conditions in orchard.

Outlines of this project
| investigated Varieties of water source and irrigation system, climatic condition and
the water quality in the three different levels, Campus, region and international.
1) Campus level : FSC in Okayama university
2) Regional level: Seto-naikai area in Kagawa and Okayama prefecture. There are Low
precipitation areas
3) International level : Hue City area of Vietnam

Common investigation methods

1) Water source, Irrigation system, Irrigation season and frequency:

orchard managers or growers interview
2) Water quality investigation

pH: pH meter

PO+ ,NH4" ,NOs",COD(Chemical Oxygen Demand) : Pack test ion selective(ppm)

transparency of water: transparency measuring cylinder (cm)
3) Measurement of the irrigation effect

Water status of trees: water stress indicator

Soil water content: soil-water sensor

Temperature: infrared thermometer
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Results

1) Campus level
Water source: Asahi-gawa river
Irrigation system: Small sprinkler
Irrigation season and frequency: from early summer through fall, once or twice week
for 15 minutes per once
Water quality does not have any problem. The value of indicators and temperature
decreased and soil water increased after irrigation. Therefore I understood the tree is
not water stress condition.

2) Reginal level
Low precipitation area in Japan, Islands and coastal area of Seto- naikai (Seto Inland
Sea). | visited two places Osaki-shimo-zima in Hiroshima pref. and Western area of
Kagawa pref. (Fig. 1).
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Fig. 1 Project research in reginal level

There is variety of water sources. For example plastic water tank, debris barrier dam,
mountain stream and so on. Growers pump up water from dam or river to water tank
on top of orchard and they use solar generation for electricity of pumping up water. In
irrigation system, they have introduced automatic irrigation system like drip tube and
timer.
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3) International level

I visited Hue city in Vietnam. This period is 21 to 26 on September in 2015.

I have cooperated to Hue Agriculture and Forestry University and the 6 local fruit
growers in the suburbs of Hue City (see figure 1). There were 3 different kinds of
water source,

well water, the river and mountain stream. Irrigation system is stationary piping
and watering by hand. Irrigation season is mainly summer and frequency is twice a
week.

COD was slightly higher than normal value below 10 ppm in orchard No.(D and
©® (Table 1). And | found that orchard @, ®, ® were under water stress
condition because the values of high water stress indicator and low soil water
content. I interviewed about irrigation effect in Orchard (3. Shipment price of
pummelo depends on fruit weight.

Fruit weight also depends on irrigation from summer to harvest season.
Irrigation is very important to increase grower’s benefits.

O,
O

= tx. Huong

PAs

Orchard number ®

(&)

Vuon Quoéc
gia Bach Ma

Fig. 2. Orchard number around Hue in Vietnam
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Table 1. Water quality in orchards around Hue

Orchard PO4 NHs" NO3~ COD transparency Water SU€SS g water Temperature
Number P indicator
(ppm) (cm) (sec) (%) ce)
@ 66 1 05 0 @ 30 93 23.1 33.7
@ 7 0 02 02 5 25.6 167 7.8 34
@ 68 0.1 05 O 5 20.7 80 20.9 32.6
® 63 0 02 5 5 30 143 8.1 348
® 68 0.1 05 O 30 150 11 38

Conclusions and impression

| found that there are some different kinds of water source and the irrigation system
depending on environmental conditions and site location, in both orchard Western Japan,
Seto-naikai seacoast, and Central Vietnam, Hue suburban area.

In low precipitation area of Western Japan, the water-saving type and automatic
irrigation system using drip tubes and magnetic valve with timer has been widely
introduced in citrus orchard. That is also the labor-saving system.

In Hue suburban area, irrigation is thought to be quite important to improve fruit size.
Watering by hand using hose which takes more time and labor is main means in this
area. So, technical improvement may be necessary to improve productivity and quality
of the fruit, in addition, to save labor cost in future.

| had a positive and fruitful experience to exchange information between two
countries with researchers and growers, and to visit orchards in Vietnam in this project.
However, | actually realized the importance of the communication skills in English.
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Practices result report

Rie KONISHI, Sayaka MAEDA
® Practice in campus
We reviewed previous research that researched in Binh Duong village in 2014.6.
® Regional practice
<Overview of subject area>
Kawakami-tyo, Takahashi-shi, Okayama-ken
population: 3,207 households: 1,293 (national census in 2010)
(Takahashi-shi | population 32,356 households:14,693)
in Dec 2015) .
The subject area is Ueootake, the mountain area, where aging and
depopulation have been advancing (this population of less than 100).
Figure 1 Kawakamilocation
1) Introduction
In recent years, collaboration between welfare for the mentally-disabled people and agriculture is
attracting attention. In rural areas, where aging and depopulation have been advancing, have the
problem is shortage of agriculture workers. So, mentally-disabled people are expected to be new
agriculture workers in there. This survey revealed the actual state of collaboration between welfare
agriculture and was the subject of support facilities for persons with disabilities entered into the

agriculture business.

<Overview of welfare facility >
) ) ) ] Employment support for people
Social Welfare Coporation Nozominooka Business form S .
with disabilities( Capacity of 25)

work center

) o Employees 9 people
(Ueootake, Kawakami-tyo, Takahashi-shi)
) N ) ) The wages of 14,198 yen/year, person
This facility was established in 1992 and ) )
) ) ) people with Working hours: 4.0/day
entered into the agriculture business o .
disabilities Total wage 4,6 million yen/year

because it was difficult to enter into other

industrial business so there were the mountain area, and raising the wages of mentally-disabled people.

2) Results and Discussion
Mentally-disabled people are expected to be new agriculture workers but nobody work in
agricultural field in this welfare facility. The reasons for this include, there are no access to workplace

due to lack of cars and the means of transportation, and the farmers not need employees around there.

42



Therefore, it is not their ability of work but a bad condition in mountain area that prevent their working.
Considering the role of welfare facility from the viewpoint of regional economy, it employ 6/9

employees are native and create wages are about 43 million yen/year in there. Also, it utilize

community resources (the utilization of unused agricultural lands etc.) and develop new sales channel

(delivery and sale to local people etc.), so it may be said that this welfare facility contribute to the

vitalization of this community.

® International practice

<Overview of subject area>

Binh Duong village, Huong Binh commune, Hue

province.

A0H - NYIHLL VOHL 03

Houng Binh commune is located 40km away
from Hue city. There are 7 villages in this
commune.

In Binh Duong village, number of households is

106. Number of people is about 500.

<History of Binh Duong village>

Year Events and state in village
~1975 Underdeveloped jungle, battlefield during the Vietnam War.
1976 Started migration from Hai Duong commune(coastal area)

Jobs: cultivation of upland rice by slash-and —burn agriculture, selling
firewood and forest products, recycling of unexploded bombs.

About 30% households: returned or migrated to urban areas.

1996 Started 327 Program: Plant rubber and acacia

Around 2000 | Developed road and life infrastructure (electricity, water)

2002 Started second program: Plant rubber and acacia

1) Purpose and methods

Purpose is to know the influence which are made by economic development and
globalization in Vietnamese rural area.

Method is interview to young residents.

2) Over view of interviews

<Overview of interviews>

Periods 2015.6.20~23
Targets The young generation| 12persons
Age Average age| 24.9 years old

Peculiarity ® Born in Binh Duong village.

® Had worked in HCM after graduation, and came back to this
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commune.(except 1 person)
® Living with parents| 8persons,
Keeping house for himself| 4persons.

All married and have children.

Have part-time job in addition farm work.

<Overview of their agricultural management>

They cultivate in combination of rubber, acacia and cassava.

Crops Sizes
Rubber lha~2ha, average 1.4ha/household
Acacia 0.5ha~2.6ha, average 1.2ha/household

In addition to rubber and acacia, they cultivate upland rice for domestic consumption.
Part time jobs are cutting acacia and stripping acacia bark off. The wage is about
200,000VND per 1 day.

<Qverview of rubber cultivation>
In 2014, annual variable cost is 3 to 4 million VND per 1 ha. And annual agricultural
income is 70 to 80 million VND per 1ha, 100 to 150 million VND per 1 household. There

is no much difference among young generations.

<QOverview of acacia cultivation>
Planting cost is about 5 million VND per 1ha. Tree that planted 7 years ago spendable
income by cutting is 50~80 million VND per 1 ha. Acacia doesn’t have to be cared after

planted. Farmers spray herbicide a few times a year.

<Agricultural income>

The annual income by cultivation rubber is 100~150 million VND per 1 household. On
general statistics office of Vietnam 2014, annual financial and banking activities income
is about 93 million VND per 1person. So, the rubber farmer’s income level is about the

same as white-collar worker’s one in 2014 data.

<Future plans of cultivation rubber and acacia>

The young generations want to own their agricultural land more, but they can’t get more.
There is no new land. Specifically there are no new government project and no selling
land by farmers.

The young generations will plant the rubber or acacia, and cassava when they select next
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forest products. Each young generations select products considering these price.

<Expectations for their children>
The young generations want their children to go on to university and get jobs other than
agriculture. Because rubber plantation is hard work. If young generations get extra

income, they devote to education of their children.

4) Conclusion

Rubber and acacia plantation provide stabilizing and improving farmhouse’s lives. First,
the young generation’s income level is about the same as white-collar workers one.
Second, the young generation came back and started farming. Third, maintaining and
increasing the population of this village.

As a result of interview to young generation, young generation want their children to go
on to university and get jobs other than farming. So, it would appear that education
funds will be higher than other investments and the villager’s education will be rising,

and people who work outside will be increasing.
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4. BERLAIL [BRFBERHBEFDIZE TS5 T KERFLDAR]

B EEAEA 7 Quang Thanh #E TR T V=T REERICLAM T ABEENETTEY, (&
EDTHE L TV D AEF M5 O FAK CHREICIHREDBET L TWD . 70, STk £ o Tik
MEZREENE LRI HDH. —J, JEFENE A PhuMau tHTlE, MEBBEERICLD
HF ARG Y2 ke L CRBD DAL D . AREFEIL, MK O FAKBROIEN Y Z2{E 325 & & big,
ERLEFNMEIITIC L > T, HFAKGLEOFRKRZMHENT 5.

(1) 6H18H~6HA23H: XrFLHT7TH

6/18 HiF/K - A (Quang Thanh 1)

6/19 M1 TFK - TEEFRA (Phu Mau )

6/20 T ALMRTOMITK - KiiAKFHZE (Huong Binh)

6/21 FHIEEHOMXEY AL (Quang Than )

6/22 FIEEHORM XY A - JAEHA (Quang Thanh £h)
6/23 JAIFHAE (Quang Than £k, Phu Mau )

(2) WHoEs5ik
1. MEmvHE (EEEe, EEER L)
2. HUTOKERA CREHRE, =RLEFAAEL, pH, EC)

RERW  REILOREE BUESESA, bR, AEJTEE, WL, srEFHL BRESFA

FEEKRF HEXRN, /= MFRELLTKRE R T
7 TEMKY:  Le Van Thang, Hoang Ngoc Tuong Van
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12 Ak
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H, 2MHS04% 20 pLii F L7=. D4,
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RN E S EY ZPAC .

1.2.250 8

HERERE N BN R 2 G~ 2 728 NH4Cl I &
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1.3 #R
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=2 %EZF 201556 A18HA~19A) IZTEITANEES LU IN E

NO,-N NH,-N N
=D RE . 5'"°N RE . 5'"°N RE .
(mgl ) (%o) (mgl ) (%o) (mgl)
Quang Thanh A |E#y — 1y +4.1+0.5°
Dinh (50 m*) n.d. — 1.8 +3.4 2.2
Nam (50 m) n.d. — 1.3 +4.3 1.5
Hoa (60 m) n.d. — 1.1 +4.6 1.9
Quang Thanh B |ty — F1y +8.942.1°
Minh (0 m) n.d. — 6.1 +9.1 6.2
Niem (0 m) n.d. — 6.1 +11.5 7.5
Sinh (0 m) n.d. — 2.7 +6.3 3.2
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Dung (0 m) 26.4 +7.1 n.d. — 27.8
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Anh (5 m) 12.2 +5.6 n.d. — 13.6

nd: BHEE9, — BIEET,  EYHh oD iR
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Effects of Organic Waste Management on Nitrogen Concentration in Groundwater
Graduate School of Environmental and Life Science

1. Analyzing Stable Isotopes of Nitrogen
(Laboratory course)
1.1 Background and Purpose

Optimal conditions were examined for
analyzing stable isotope ratios of N in water
samples. The method developed was applied to
samples in Vietnam. Previous studies (1) used
N-tracer samples, (2) required a long time for N
recovery, 72h, and (3) didn’t show the stable
range of N concentration. In this study, we
examined (1) recovery conditions of N for §'°N
analysis, (2) necessary recovery time, and (3)
the range of N concentration.

First, we recovered ammonium (NHs-N),
then nitrate (NOs-N). §"°N values for organic
nitrogen (Org-N) were calculated to be a
difference between total-N (TN) and inorganic
nitrogen (NH4-N and NO3-N).

1.2 Materials and Methods
1.2.1 Manufacturing procedure of PTFE
traps

Glass fiber filter (Whatman GF/D, ¢=10
mm, combusted at 450°C for 4 hour) was
placed on the center of a piece of Teflon (PTFE,
25%50 mm long) tape. 20 puL of 2 M H2SO4 was
pipetted to the center of the GF/D filter and the

PTFE tap was folded immediately.

1.2.2 Materials
NH4Cl and KNO; were used to examine

recovery rates of inorganic N. Glycine was
used in TN recovery tests.

In inorganic N tests, a series of high
concentrations (0, 10, 20, 30, 40 mg L) and
that of low concentrations (0, 0.3, 0.5 mg L)

were examined. In TN tests, series of high
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concentrations (0, 2, 3, 4 mg L), that of
middle concentrations (0, 1, 1.5, 2 mg L), and
that of low concentration samples (0, 0.25,

0.5,1, 2 mg L") were tested.
1.2.3 Recovery of inorganic N
We examined N recovery rates according to

Holms et al. (1998). NH4-N or NO3-N solution
samples were added in a vial, then NaCl (0.5
g/10 mL) was added into each vial. After
additions of a PTFE trap and MgO (0.03 g/10
mL), the vials were closed using butyl rubber
cups immediately. The vials were shaken at 90
rpm and 40°C for 24 hours. The PTFE traps
were removed from the vials, then a new PTFE
trap and Devarda’s alloy (0.8 g/10 mL) were
added in to the vials, which were again shaken
at 90 rpm and 40°C, for 24 hours. The PTFE
traps that were taken out from the vials were
cleaned with distilled water and kept in a

desiccator for 3 days until being dry.
1.2.4 Recovery of TN

Glycine was digested by the persulfate
method. Digested samples were added to vials,
then a PTFE trap and Devarda’s alloy was
added into each vial which was closed
immediately. The vials were shaken at, 90 rpm

and 40°C for 24 hours.
1.2.5 Chemical of analysis
PTFE traps were separately subjected to two

analyses: N concentration and 3'°N. After the
PTFE trap was dried, the GF/D filter containing
NH4 was taken out of the PTFE tape. To the
GF/D filters was distilled water added and was



hour. Extract solution was

N

shaken for 1
analyzed for concentration using a
continuous
QuAAtro 2-HR, BLTEC).

After another PTFE trap was dried, the GF/D

flow analyzer (Auto analyzer,

was placed in a tin cup which was used for the
analysis of stable isotope of N by a mass
spectrometer (FLASH2000, DELTA V
ADVANTAGE, Thermo Scientific). Original
chemicals were also analyzed to conform to the

discriminate of §'°N during the processes.
1.3 Results

Figs 1 and 2 show comparisons between
initial and recovered inorganic N. At 0.3-20 mg
L', recovery rates were close to 100%. In blank
samples, NH4-N concentration was 0.02 mg
L.

Figs 3, 4, and 5 show comparisons between
initial and recovered TN. At 0.25-3 mg L,
recovery rates were close to 100%. In low and
middle N concentrations, Standard deviation
was larger around 2 mg L. In blank samples,
NH4-N concentration was 0.02 mg L.

Table 1 shows &SN of chemicals and
recovered samples. Analytical errors for §'°N
values are less than 0.2%.. There were no

significant differences between chemicals and

recovered samples.

1.4 Discussion and Conclusion
We can shorten the recovery time for 24

hours. Recovery rates were close to 100% at
0.25-20 mg L' in inorganic-N samples. TN
concentration should be 0.25-3 mg L' based on
the recovery tests. Water volume should be 60

mL at 0.25-1.5 mg L' sample.
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Sample name Concentration (mg L") 5"°N (%o)
NH;-N

Chemical (NH,CI) 15 -0.9+0.0°
Trapped sample — -1.0£0.1
NO3-N

Chemical (KNO3) — -1.840.0°
Trapped sample 15 -1.9+0.2°
TN

Chemical (Alanine) — +1.0£0.0°
Trapped sample 15 +0.8+0.1°

—:No detected
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2. Production and Reuse of Compost in
Ushimado, Okayama

(Domestic course)
2.1 Background and Purpose
Vegetable farming is a most common form of

agriculture in Ushimado, Okayama.
Groundwater has been contaminated with
NOs-N for 20 years. NO3-N concentration was
over 60 mg L!in some areas. Based on results
of 8N wvalues, sources of NO3;-N in
groundwater were inferred to be chemical
fertilizer (Akai et al., 2000).

Farmers use mushroom compost in addition
to chemical fertilizer. Mushroom compost is
produced in mushroom factory in this area.
This is a good example for the recycle of
organic wastes.

In this study, we visited the mushroom
factory and agricultural area to learn the

production and reuse of compost.

2.2 Production and Reuse of Compost
2.2.1 Production of compost (first use)

Wheat straw as a carbon source and horse
compost were mixed and fermented at 75°C for
2 weeks. Wheat straw was obtained from

Australia and horse compost from Shiga, Japan.
2.2.2 Reuse of compost (second use)

The mushroom factory provides used
mushroom compost to farmers free of charge.
Farmers used compost for agriculture in this

area.
2.3 Conclusion
Compost for mushroom is a mixture of horse

compost and wheat straw. The mushroom
compost used was provided to farmers free of
charge. The company contributed to local

societies.
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3. Estimating Sources of N in
Groundwater of Agricultural Areas in
Central Vietham

(International course)
3.1 Background and purpose

Water  quality  became  worse by
modernization of agriculture in Southeast Asia.
We studied two agricultural areas in Hue,
Central Vietnam. One area is Quang Thanh
commune in is the lower reach of the Huong
river. The other is Phu Mau commune located
in the meandering point of the Huong river.

In Quang Thanh commune, “Safe vegetable”
was produced with low inputs of agrochemicals.
We researched amounts of fertilization in 2014
where N management fertilizer didn’t differ
between fields A (“safe vegetable” farms: Dinh,
Hoa, Nam) and fields

vegetable farms: Minh, Sinh, Niem). In fields B,

B (conventional

NHs4-N concentration was high, probably due to
domestic waste flowing into groundwater
because the fields are close to residence. We
tried to estimate N sources in fields A and B.

In Phu Mau commune, flowers are grown
from September to January. In other seasons,
vegetables were cultivated. There TN and
NOs-N concentration were high in October,

2014. In this study, we further examined the

state of groundwater pollution with N.
3.2 Sampling Sites
Groundwater samples were collected in dry

season (18-21 June 2015) and rainy season (31
October— 1 November, 2015). In Quang Thanh,
groundwater was collected from 3 sites in fields
A and 4 sites in fields B. In Phu Mau,
groundwater was collected from 3 sites.

In Quang Thanh, groundwater table was

about 80 cm below the surface in the dry



season and about 50 c¢m in the rainy season. In
Phu Mau, groundwater table was about 170 cm
in the dry season and about 20cm in the rainy

season.
3.3 Results

Fig. 6 shows N concentration in Quang
Thanh. In fields B, TN concentration was
higher than in fields A in both seasons. In fields
A, groundwater was contaminated with NH4-N
in both dry and rainy seasons. Contrary in
fields B, groundwater in Minh and Sinh fields
was contaminated with NO3-N.

Fig. 7 shows N concentration in Phu Mau.
Groundwater was contaminated with NO3-N.

Table 2 shows N concentrations and §'°N

values in the dry season. In Quang Thanh fields
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B, NH4-5"°N values were higher than those in

field A.
3.4 Discussion and Conclusion
Quang  Thanh,

contaminated with NH4-N. Generally, NH4-N

In groundwater ~ was
concentration is low because NHs-N is unstable,
indicating that much N comes from the
neighbor site. In fields B, sources of NH4-N
were probably domestic waste water or
compost because the NHs-8'°N values were
higher than that in fields A.

In Phu Mau, groundwater was contaminated
with NO3-N. NO3-3'>N was high.

In the future, survey of N dynamics is

needed to analyze Org-8'°N.
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Fig. 6 N concentration in Quang Thanh in (a) the dry season and (b) the rainy season.
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Fig. 7 N concentration in Phu Mau in (a) the dry season and (b) the rainy season.
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Table 2 N concentration and 8'5N value in the dry season (18-19 June 2015)

NO3-N NH,;-N TN
Concentration |3'°N Concentration |3'"°N Concentration
Farmer ID P p p
mg L %0 mg L %o mg L
Quang Thanh A |Average — Average +4.1+0.5°
Dinh (50 m*) n.d. — 1.8 +3.4 2.2
Nam (50 m) n.d. — 1.3 +4.3 1.5
Hoa (60 m) n.d. — 1.1 +4.6 1.9
Quang Thanh B |Average — Average +8.9+2.1°
Minh (0 m) n.d. — 6.1 +9.1 6.2
Niem (0 m) n.d. — 6.1 +11.5 75
Sinh (0 m) n.d. — 2.7 +6.3 3.2
Phu Mau Average +8.8+2.9 Average +13.5+0.0°
Dung (0 m) 26.4 +7.1 n.d. — 27.8
Luan (0 m) 9.5 +12.0 n.d. — 11.9
Anh (5 m) 12.2 +5.6 n.d. — 13.6

n.d.: not detected, —: no data, *: distance from the residence
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Title:

Immigration schemes and Industrial Development in remote areas of Japan and
Vietnam.

Introduction:

There are areas where immigrants are needed in both domestic and foreign especially
in remote areas because of social issues (ex. depopulation or reclamation). Immigration
schemes and industry promotion are regarded as one of the solutions for community
development. So we examine how communities have developed in remote areas by
integrating two independent cases (Japan and Vietnam) in which immigrants played
significant roles.

A study within campus at Okayama University:

We conducted a preparatory study by reviewing research papers and secondary data
analysis within campus at Okayama University.

The international study in Hue province, Vietnam:

We went to Huong Binh commune, Hue province in Vietnam last year. Then we
conducted interviews in the area where government has promoted rubber planting. We
examined how they interacted each other by understanding the history of community
and the characteristic of industry.

Huong Binh commune is located in the remote area and about 30km away from the
central part of Hue. There are about 2,750 households in Huong Binh commune and their
average income is about 3 million VND. Main industry within this community is rubber
industry and about 52% of total land is a rubber plantation. People had once left this
area because of Vietnam War, since then, although government had tried to accelerate
immigration, it had not worked well.

In 1976 immigration schemes had started as a national project. Huong Binh was one of
the targeted areas. Immigrants had come from coastal area in Hue. In an early stage,
they started cultivating rice or vegetables. However the land was not suitable for
cultivation, so the number of settlements had become decreasing. Since 1993, two rubber
planting schemes had conducted supported by government as afforestation plan. Since
then the economic conditions have improved. A rubber industry have established as a

main industry within community. On the other hand, social problems such as income gap
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and health concern have happened.

After the national afforestation plan, 327 program and 661 program had started, the
rubber planting project had conducted supported by government twice time in Huong
Binh. The first rubber planting was started from 1993-1997 and 230ha was planted. The
second one was started from 2001-2005 and 850ha was planted. In addition these
projects, fruit tree planting has been conducted for non-rubber farmers since 2014.

With these rubber planting projects, a rubber industry has become a main industry
within community. Firstly farmers started growing rubber trees, then as a new type of
business, some settlements started working as a middleman and a processing company
to trade raw material or process it. In this way, rubber industry has established in this
area.

Furthermore when we focus on middlemen, we find that there are two types of
middlemen which are smaller middlemen and middlemen depends on years of experience
and the number of seller.

Lastly as future issues toward community development, to cope with fluctuation in the
price of rubber and to diversification are challenges for the entire industry. And to keep
good relationship with both seller and buyer and to compete with other middlemen are
challenges for middlemen.

The domestic study in Ama town in Shimane prefecture:

Ama town is located in Oki district, Shimane prefecture. Its population is 2,374 in 2010.
Total area is 33.43 kii. Immigrants account for 10% of the town’s population

Decreasing and aging population is one of the serious social issues in Japan. Ama town
has also faced a depopulation problem since 1950, however Ama town is actually a
successful case of community revitalization. That’s why we decided to choose Ama town
as our research site.

We conducted interviews from 21st till 24th) October, 2015. We surveyed three successful
cases of community revitalization by industrial development. Then, we summarized the
relationship of each actors who are engaging each industries.

Those three cases are Dried Sea Cucumber, Rock Oyster and Oki-Beef. These industries
has developed recently by several actors. Immigrants are one of them and they has
played significant role for industrial development.

Firstly we explain Dried Sea Cucumber. Dried Sea Cucumber has promoted especially
by Ltd. Tajimaya which was established by an immigrant with support from Guest House
Tajimaya and Ama town office.

Secondly we explain Rock Oyster. Originally rock oyster has produced in Nishinoshima-

island since before. Then Ama town has also started producing rock oyster. Immigrants
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engage in Rock Oyster as trainees in Ama town and other actors such as Ama Iwagaki
production Co., Ltd., Fisheries Cooperative (local fishermen) and Ama Town office
support them.

Thirdly we explain Oki-Beef. Livestock industry (Oki-Beef) had declined because of
depopulation and aging farmer in Ama town since before. However Oki-Beef production
has revitalized with new entries by the company called Shiokaze Farm and immigrants.
To make market entry into agriculture by a private company is very rare case in Japan.
Shiokaze Farm Co., Ltd. has created a brand of Oki-Beef and contributed to increase the
number of raising cattle.

Conclusion:

In terms of Huong Binh, we summarize as follows. The background for promotion of
immigration is to develop farmland. Government in Huong Binh commune play as a
planner for community development. Industry is specialized on the rubber industry.
Immigrants play a role as actors of an upstream rubber industry. On the other hand, in
terms of Ama town, the background for promotion of immigration is to revitalize
community. Government in Ama town play as a conductor for community development.
Ama town promotes industries in a parallel way such as Sea Cucumber, Rock Oyster and
Oki-Beef. Immigrants play a role as actors who connect network among the industry.

Furthermore by integrating two independent cases, Japan and Vietnam, we found out
in common that resources are to be a pillar of industrial development and attitude of
Immigrants are aggressive.

Impression on the international study and the domestic study:
I. The international study

We could gain better communication skill through the international study. We could
enjoy talking with students in Hue University and conduct interviews in cooperation
with them. We understood that it is very important to go to the field to know what is
happening in the society.

II. The domestic study

We could realize of Japanese remote areas current status and issues. We know there

are a lot of young generation's activities so we are impressed and stimulated. We

recognized that it is important to survey out of lab to know what is occurring in the field.
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Title:

Immigration schemes and Industrial Development in remote areas of Japan and
Vietnam.

Introduction:

There are areas where immigrants are needed in both domestic and foreign especially
in remote areas because of social issues (ex. depopulation or reclamation). Immigration
schemes and industry promotion are regarded as one of the solutions for community
development. So we examine how communities have developed in remote areas by
integrating two independent cases (Japan and Vietnam) in which immigrants played
significant roles.

A study within campus at Okayama University:

We conducted a preparatory study by reviewing research papers and secondary data
analysis within campus at Okayama University.

The international study in Hue province, Vietnam:

We went to Huong Binh commune, Hue province in Vietnam last year. Then we
conducted interviews in the area where government has promoted rubber planting. We
examined how they interacted each other by understanding the history of community
and the characteristic of industry.

Huong Binh commune is located in the remote area and about 30km away from the
central part of Hue. There are about 2,750 households in Huong Binh commune and
their average income is about 3 million VND. Main industry within this community is
rubber industry and about 52% of total land is a rubber plantation. People had once left
this area because of Vietnam War, since then, although government had tried to
accelerate immigration, it had not worked well.

In 1976 immigration schemes had started as a national project. Huong Binh was one of
the targeted areas. Immigrants had come from coastal area in Hue. In an early stage,
they started cultivating rice or vegetables. However the land was not suitable for
cultivation, so the number of settlements had become decreasing. Since 1993, two
rubber planting schemes had conducted supported by government as afforestation plan.
Since then the economic conditions have improved. A rubber industry have established
as a main industry within community. On the other hand, social problems such as
income gap and health concern have happened.

After the national afforestation plan, 327 program and 661 program had started, the
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rubber planting project had conducted supported by government twice time in Huong
Binh. The first rubber planting was started from 1993-1997 and 230ha was planted.
The second one was started from 2001-2005 and 850ha was planted. In addition these
projects, fruit tree planting has been conducted for non-rubber farmers since 2014.

With these rubber planting projects, a rubber industry has become a main industry
within community. Firstly farmers started growing rubber trees, then as a new type of
business, some settlements started working as a middleman and a processing company
to trade raw material or process it. In this way, rubber industry has established in this
area.

Furthermore when we focus on middlemen, we find that there are two types of
middlemen which are smaller middlemen and middlemen depends on years of
experience and the number of seller.

Lastly as future issues toward community development, to cope with fluctuation in the
price of rubber and to diversification are challenges for the entire industry. And to keep
good relationship with both seller and buyer and to compete with other middlemen are
challenges for middlemen.

The domestic study in Ama town in Shimane prefecture:

Ama town is located in Oki district, Shimane prefecture. Its population is 2,374 in 2010.
Total area is 33.43 kii. Immigrants account for 10% of the town’s population

Decreasing and aging population is one of the serious social issues in Japan. Ama town
has also faced a depopulation problem since 1950, however Ama town is actually a
successful case of community revitalization. That’s why we decided to choose Ama town
as our research site.

We conducted interviews from 21st till 24th, October, 2015. We surveyed three
successful cases of community revitalization by industrial development. Then, we
summarized the relationship of each actors who are engaging each industries.

Those three cases are Dried Sea Cucumber, Rock Oyster and Oki-Beef. These
industries has developed recently by several actors. Immigrants are one of them and
they has played significant role for industrial development.

Firstly we explain Dried Sea Cucumber. Dried Sea Cucumber has promoted especially
by Ltd. Tajimaya which was established by an immigrant with support from Guest
House Tajimaya and Ama town office.

Secondly we explain Rock Oyster. Originally rock oyster has produced in
Nishinoshima-island since before. Then Ama town has also started producing rock
oyster. Immigrants engage in Rock Oyster as trainees in Ama town and other actors

such as Ama Iwagaki production Co., Ltd., Fisheries Cooperative (local fishermen) and
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Ama Town office support them.

Thirdly we explain Oki-Beef. Livestock industry (Oki-Beef) had declined because of
depopulation and aging farmer in Ama town since before. However Oki-Beef production
has revitalized with new entries by the company called Shiokaze Farm and immigrants.
To make market entry into agriculture by a private company is very rare case in Japan.
Shiokaze Farm Co., Ltd. has created a brand of Oki-Beef and contributed to increase the
number of raising cattle.

Conclusion:

In terms of Huong Binh, we summarize as follows. The background for promotion of
immigration is to develop farmland. Government in Huong Binh commune play as a
planner for community development. Industry is specialized on the rubber industry.
Immigrants play a role as actors of an upstream rubber industry. On the other hand, in
terms of Ama town, the background for promotion of immigration is to revitalize
community. Government in Ama town play as a conductor for community development.
Ama town promotes industries in a parallel way such as Sea Cucumber, Rock Oyster
and Oki-Beef. Immigrants play a role as actors who connect network among the
industry.

Furthermore by integrating two independent cases, Japan and Vietnam, we found out
in common that resources are to be a pillar of industrial development and attitude of

immigrants are aggressive.

77



BRi /BRI R LTI 1 4R
48427164 M
Title:

Immigration schemes and Industrial Development in remote areas of Japan and
Vietnam.

Introduction:

There are areas where immigrants are needed in both domestic and foreign especially
in remote areas because of social issues (ex. depopulation or reclamation). Immigration
schemes and industry promotion are regarded as one of the solutions for community
development. So we examine how communities have developed in remote areas by
integrating two independent cases (Japan and Vietnam) in which immigrants played
significant roles.

A study within campus at Okayama University:

We conducted a preparatory study by reviewing research papers and secondary data
analysis within campus at Okayama University.

The international study in Hue province, Vietnam:

We went to Huong Binh commune, Hue province in Vietnam last year. Then we
conducted interviews in the area where government has promoted rubber planting. We
examined how they interacted each other by understanding the history of community
and the characteristic of industry.

Huong Binh commune is located in the remote area and about 30km away from the
central part of Hue. There are about 2,750 households in Huong Binh commune and their
average income is about 3 million VND per month. The main industry within this
community is rubber industry and about 52% of total land is a rubber plantation. People
had once left this area because of Vietnam War, since then, although government had
tried to accelerate immigration, it had not worked well.

In 1976 immigration schemes had started as a national project. Huong Binh was one of
the targeted areas. Immigrants had come from coastal area in Hue. In an early stage,
they started cultivating rice or vegetables. However the land was not suitable for
cultivation, so the number of settlements had become decreasing. Since 1993, two rubber
planting schemes had conducted supported by government as afforestation plan. Since
then the economic conditions have improved. A rubber industry have established as a
main industry within community. On the other hand, social problems such as income gap
and health concern have happened.

After the national afforestation plan, 327 program and 661 program had started, the
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rubber planting project had conducted supported by government twice time in Huong
Binh. The first rubber planting was started from 1993-1997 and 230ha was planted. The
second one was started from 2001-2005 and 850ha was planted. In addition these
projects, fruit tree planting has been conducted for non-rubber farmers since 2014.

Based on these rubber planting projects, a rubber industry has become a main industry
within community. Firstly farmers started growing rubber trees, then as a new type of
business, some settlements started working as a middleman and a processing company
to trade raw material or process it. In this way, rubber industry has strengthened this
community.

Furthermore when we focus on middlemen, we find that there are two types of
middlemen which are smaller middlemen and middlemen depends on years of experience
and the number of seller.

Lastly as future issues toward community development, to cope with fluctuation in the
price of rubber and to diversification are challenges for the entire industry. And to keep
good relationship with both seller and buyer and to compete with other middlemen are
challenges for middlemen.

The domestic study in Ama town in Shimane prefecture:

Ama town is located in Oki district, Shimane prefecture. Its population is 2,374 in 2010.
Total area is 33.43 kii. Immigrants account for 10% of the town’s population

Decreasing and aging population is one of the serious social issues in Japan. Ama town
has also faced a depopulation problem since 1950, however Ama town is actually a
successful case of community revitalization. That’s why we decided to choose Ama town
as our research site.

We conducted interviews from 21st till 24th) October, 2015. We surveyed three successful
cases of community revitalization by industrial development. Then, we summarized the
relationship of each actors who are engaging each industries.

Those three cases are Dried Sea Cucumber, Rock Oyster and Oki-Beef. These industries
has developed recently by several actors. Immigrants are one of them and they has
played significant role for industrial development.

Firstly we explain Dried Sea Cucumber. Dried Sea Cucumber has promoted especially
by Ltd. Tajimaya which was established by an immigrant with support from Guest House
Tajimaya and Ama town office.

Secondly we explain Rock Oyster. Originally rock oyster has produced in Nishinoshima-
island since before. Then Ama town has also started producing rock oyster. Immigrants
engage in Rock Oyster as trainees in Ama town and other actors such as Ama Iwagaki

production Co., Ltd., Fisheries Cooperative (local fishermen) and Ama Town office
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support them.

Thirdly we explain Oki-Beef. Livestock industry (Oki-Beef) had declined because of
depopulation and aging farmer in Ama town since before. However Oki-Beef production
has revitalized with new entries by the company called Shiokaze Farm and immigrants.
To make market entry into agriculture by a private company is very rare case in Japan.
Shiokaze Farm Co., Ltd. has created a brand of Oki-Beef and contributed to increase the
number of raising cattle.

Conclusion:

In terms of Huong Binh, we summarize as follows. The background for promotion of
immigration is to develop farmland. Government in Huong Binh commune play as a
planner for community development. Industry is specialized on the rubber industry.
Immigrants play a role as actors of an upstream rubber industry. On the other hand, in
terms of Ama town, the background for promotion of immigration is to revitalize
community. Government in Ama town play as a conductor for community development.
Ama town promotes industries in a parallel way such as Sea Cucumber, Rock Oyster and
Oki-Beef. Immigrants play a role as actors who connect network among the industry.

Furthermore by integrating two independent cases, Japan and Vietnam, we found out
in common that resources are to be a pillar of industrial development and attitude of
Immigrants are aggressive.

Impression on the international study and the domestic study:
I. The international study

We could gain better communication skill through the international study. We could
enjoy talking with students in Hue University and conduct interviews in cooperation
with them. We understood that it is very important to go to the field to know what is
happening in the society.

II. The domestic study

We could realize of Japanese remote areas current status and issues. We know there

are a lot of young generation's activities so we are impressed and stimulated. We

recognized that it is important to survey out of lab to know what is occurring in the field.
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5 Plastic and nylon 11,36
6 Leather and rubber 0,23
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10 Hazadous waste 0,02
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Scenario 1

Collection system

Type of container

Type of vehicle

Capacity of truck

Category

Separation rate

Frequency

Labor

Number of area

Da Nang system
Dustbin
collection
Dustbin

Forklift

St/trip

1 category
Commingled
waste

Everyday

1 drivers and 2
workers/ truck

1

Scenario 2 Scenario 3
Japanese system Japanese system
Station bag Bio waste
collection collection

Bag Bag

Compactor Compactor
2t/trip 2t/trip

(Double shift) (Double shift)

1 category 2 categories

Commingled waste

50%

3 times per week

3 times per week

2 drivers and 2
workers for 2 trips trips
2 2

separate

Biodegradable waste (68%)
Other waste (32%),

2 drivers and 2 workers for 2

&3 CHOREEH

Sal—>arvoBEEEY

District Cam Le
Population 104668
Household 25297
WGR (kg/cap/day) 0.65
Collection point density (households/point) 15
Average distance between collection point (km) 0.2
Average distance for transport (km) 19.3
Transport velocity (km/h) 33
Collection velocity (km/h) 14.6

Source: Danang URENCO and tracking data

Danang system*

Japanese system™*

Dustbin Station bag [Other Bio-waste
. . separate
collection collection waste .
collection
Preparation time (second/point) 8.0 6.2 30.0 12.8
Loading time (second/bag or dustbin) 30.0 1.5 1.5 1.7

Source: *Tracking data; ** Report on cost-effectiveness and cost-benefit related to separate
collection and transportation (Matsui, 2009)
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Chi and Long (2009). Solid waste management associated with the development of 3R
initiatives case study in major urban areas of Vietnam. 3R International, Kyoto Workshop on

3R and Waste Management

Decree No.38/2015/ND-CP on management of waste and discarded materials, dated April 24,

2015
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Impression on Project Researches on “Environmental Rehabilitation in
Asia”

Student ID/Name: 48427301 / TRAN VU CHI MAI

On the whole, this project research was a very useful experience for me. | got
insight into practical work in Danang city, Vietnam and also conducted hearing
survey from Tokyo Metropolitan Government in Japan. | learned deeply the works
of waste collection workers, understanded the operation of waste collection
system. | also gained new knowledge, research skills and met many new people.

In terms of the cost of solid waste management, | found that collection
and transport cost took the highest propotion of total cost, in which labor cost
accounted for the major part. In addition, the income of worker was calculated
based on waste amount they collected. Therefore, the operational efficiency in
terms of person-hours per ton waste needs to be considered more.

In solid waste management, reduce volume of waste is most important
mission to achieve when the shortage of landfill site becomes a big issues. There
iS no waste separation at source in Danang city at present. But bio-waste took
the highest propotion (nearly 70%), and becomes an important problem in
Danang City. In additional, under the new Decree on domestic waste separation
(Decree N0.38/2015), bio waste was considered as the major part of classification.
Therefore, bio-waste separate collection system needs to be considered in the
near future.

| achieved several of my learning goals, however for some detailed
discussions were missed due to the insufficient time. | hope | can spend more
time in Vietnam to get better results. | want to come to not only Vietnam, but also
other Asia countries such as Malaysia, Mianmar, Laos, and so on. | hope the
program can expand more with students from other countries, and we can
communicate, can exchange knowledge together.

The practical work was also good to find out what my strengths and
weaknesses are. This helped me to define what skills and knowledge | have to
improve in the coming time. It would also be better if | can present and express
myself more confidently. The program helped me to find out some interesting
points and gain neccessary skills for coming Master’s research.

At last this practical work has given me new insights and motivation to
pursue a career in solid waste management field.
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Project Researches on “Environmental Rehabilitation in Asia”
Student ID/Name: 48427301/ TRAN VU CHI MAI
48427302/ HHREE}
|. CAMPUS PRACTICE

The campus practical work was mainly focused on collecting data and information on
solid waste management in Danang by literature review, and by hearing from other
Vietnamese students. The obtained results in this campus practice were used as
background for international practice. The following are the results obtained in this
practice:

Danang City is located in the middle of Central Vietham. Danang City includes 6
districts and 2 suburban-districts with 1,256.2 km? area, and 950.000 people.
Municipal solid waste management (MSWM) is the responsibility of the Urban
Environment Company (URENCO) of Danang.

The average amount of collected waste reached 700 tons/day in 2014. The city’s
collection rate reaches 93%. The collection rate can reach 96% in downtown, and 65%
in Hoa Vang.

In terms of waste generation and characterization:

* Municipal solid waste in Danang city is generated from various sources
including households, commercial sectors, offices, schools, institutions,
hospitals, airports, parks, etc.

» The waste generation rate is about 0.65 kg/cap/day.

Table 1. Composition of municipal solid waste at Khanh Son Landfill Site (2009-2010)

No. Category Percentage (%)
1 Biodegradable Organics 68,47
2 Paper and cardboard 5,07
3 Textiles 1,55
4 Wood 2,79
5 Plastic and nylon 11,36
6 Leather and rubber 0,23
7 Metal 1,45
8 Glass 0,14
9 Plate girder, ceramic, soil, sand 7,54
10 Hazadous waste 0,02
11 Others 1,38

Source: Da Nang Urenco

Domestic waste separation was regulated at the latest update of Decree
No0.38/2015/ND-CP in Vietnam. In Article 15, daily-life solid wastes are classified at
source into following groups: a) Biodegradable organic group; b) Reusable and
recycled group; c) The other group.
II. REGIONAL PRACTICE
The work was concentrated on waste collection and transport system in Tokyo
metropolitan area as well as the practical work on site at Itabashi Nishi area. Several
learning goals were formulated to be achieved:
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» to understand the functioning and working conditions of waste collection and
transport system

» to get experience in working in Japan;

Before 2000, the MSWM in this area was managed by the Tokyo Metropolitan
Government with 4 steps: Collection and Transportation, Intermediate Treatment and
Final Disposal. From 2000 until now, the collection and transportation are undertaken
by each and every 23 Cities. Clean Authority of TOKYO takes charge of the
intermediate treatment (incineration plants and other treatment facilities), and the final
disposal is commissioned to Tokyo Metropolitan Government.

In Itabashi Nishi Waste Management Office (WMO), the practical activities focused
on 2 main works: planning of operation, waste collection and transport.

» For planning of operation in Itabashi Nishi WMO, the waste composition survey
was conducted in different residential areas to identify the waste generation rate
and apply separate collection system. From waste generation rate, the waste
generation amount of each pick up point was calculated. Based on waste
generation amount, width of street, traffic situation etc., the collection route was
designed. Each route started from the high density area, such as station,
commercial area, and then spread other lower density areas to make sure all the
waste was collected.

» In terms of waste collection and transport, they apply station bag collection
system by small compactor (2 ton/trip) with double shift. Double shift can be
explain that: For the first trip, the first compactor with 1 driver and 2 workers will
collect waste. After collection, garbage was transported to an incineration plant.
2 workers will not follow this compactor, but continue to work for the second trip
with the second compactor. They operated 3 times/week for combustible waste.

lIl. INTERNATIONAL PRACTICE

Topic: Current status and challenges of waste collection and transportation in Danang
City, Vietnam

1) Background & Objectives

Waste generation and labor cost are increasing rapidly in Viethnam. Danang is now
facing a worsening solid waste generation problem. The total municipal solid waste
generated in 2013 was approximately 262,182 tons, to compare with 187,202 tons in
2007, which results in the great challenge for the Urban Environment Company
(URENCO) of Danang to handle. URENCO designs the waste collection and transport
system based on their experiences without scientific data. In additional, Danang city
applies the costly everyday door-to-door collection system mainly by tricycle. To
lighten the heavy work load of collection workers, URENCO introduced electronic
bikes for waste collection. But the operational efficiency have not been analyzed.

To deal with the increasing in waste generation, the Government of Vietham has
considered to improve SWM through implementing waste separation at source (WSS).
According to Governmental Decree No.38/2015/ND-CP on management of waste and
discarded materials, dated 24 April 2015, WSS in terms of the classification and
storage of daily-life solid waste was refered in Article 15. Biodegradable organic group
was regulated as one of categories. In Danang city, biodegradable organic accounted
for the major part in domestic waste (68,47%), and municipalities need to consider the
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bio-waste separate collection. This is an important information which need to be noted
in order to improve waste collection system.

As the scientific basis for designing rational and advanced waste collection and
transport system, this practical work aimed to:
» Collect basic data of current practices in Danang and analyze their operational
efficiencies by person-hours per ton;

» Compare the operational efficiencies by person-hours per ton with Japanese
good practices including plastic bag collection and bio-waste separate collection,
according to the data and condition of Japanese waste collection and transport
system.

Methodologies
We conducted tracking survey and measurement survey.

» For tracking survey, by mouting GPS logger onto collection vehicle, we got
tracking data. By video recording, and by video analysis, we got data on
operational time.

» For measurement survey, we got actual measurement data by using 1 ton scale.

Schedule

Date Time Description of work
June 3 From 8:00 Meeting with Da Nang URENCO and Cam Le factory
June 4 8:00 am~9:15 am Meeting with Hai Chau 2 factory

10:15 am~11:10 am Meeting with transportation factory
11:10 am 11:25 am Meeting with Khanh Son landfill manager

2:00 am~5:00 am Explanatory meeting with assistants

June 5 Whole day Survey at Cam Le District

June 6 From 8:00 Collecting data at other districts/related offices
8:00 am~11:00 am Analysis data on survey

June 7 Whole day Survey at Cam Le & Hai Chau District

June 8 8:00 am~10:00 am Analysis data on survey

June 9 10:00 am~4:00 pm Discussion on practical problems

Improvement and solution

2) Challenges
» From hearing
* Due to high traffic density, Danang URENCO changed the schedule of
collection and transport activities from daytime to nightime. URENCO designs
the waste collection and transport system based on their experiences without
scientific data.
» Door-to-door collection system is costly in terms of labor with high time
consumption and heavy work load.
» From observation

The daily amount of collected waste per worker (tricycle) is more than 2 tons, with
more than 200kg/trip. However, some workers save time by overloading in each trip,
lead to the unexpected accidents that may occur during work while carrying heavy
waste.
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» From analysis

During our stay in Danang city, we Fig.1 Comparison of collection time
observed 3 collection system, including among °bs?;$goﬁis;3r§?t';°)“°" system
dustbin collection by forklift truck, door-
to-door collection by tricycle and by
electronic bike. We compared the 3.500
operational efficiency by person-hours

4.000

per ton among 3 systems. We found i
that: 2.500 el BN cocassassassesummm—— s
» Door-to-door collection showed X 11/ PR e— =
worse  operational  efficiency A\ . .
especially for electronic bike (The ' 2507
person-hours/ton was highest, Qlitecteietoet ettt leeniety 0 oo
nearly 3.3) " T .
« On the other hand, forklift truck 0.613

showed the best result (0.6 0:000
person-hours/ton), therefore we

. . Dustbin Door to door collection
used operational status of dustbin colcction
collection as scenario for collection
system simulation.

3) Solutions

In order to compare the operational efficiencies with Japanese good practices, we
intended to simulate scenarios for waste collection and transport system aimed to
improve operational efficiency in terms of person-hours per ton.

We simulated 3 scenarios for waste collection system as shown in Table 2. As the
representative scenario in Vietham, Scenario 1 simulated dustbin collection by forklift
truck of Danang. Forklift Truck collects commingled waste everyday with 5ton/trip and
3 workers for 1 truck. As comparison, we intended to estimate Japanese collection
systems as Scenario 2 and 3. Scenario 2 simulated station bag collection for
comminged waste by small compactor truck with double shift (2 drivers and 2 workers
for 2 trips) according to the data and condition of Japanese waste collection and
transport by Tokyo Metropolitan Government.

There is no waste separation at source in Danang city at present. But bio-waste
took the highest propotion (nearly 70%), and becomes an important problem in
Danang City. In additional, under the new Decree on domestic waste separation, bio
waste was considered as the major part of classification. So in the near future,
separate collection can be applied for bio waste category. Therefore, we intended to
estimate the bio-waste separate collection as Scenario 3.

Forklift Electronic bike Tricycle

The area, we intended to simulate, is Cam Le district with statistical data as shown
in Table 3. The data and conditions of dustbin collection were obtained from an
observed forklift truck in Cam Le district by GPS tracking survey. The data and
conditions of Japanese good practices on waste collection and transport were
obtained by hearing to Tokyo Metropolitan Government and by liturature.

Table 2. Scenarios for waste collection and trasport simulation

Scenario 1 Scenario 2 Scenario 3
Collection system Da Nang system Japanese system Japanese system
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Dustbin Station bag Bio waste separate

collection collection collection
Type of container Dustbin Bag Bag
Type of vehicle Forklift Compactor Compactor
Capacity of truck  5t/trip 2t/trip 2t/trip
(Double shift) (Double shift)
Category 1 category 1 category 2 categories
Commingled Commingled waste Biodegradable waste (68%)
waste Other waste (32%),
Separation rate 50%
Frequency Everyday 3 times per week 3 times per week
Labor 1 drivers and 2 2 drivers and 2 2 drivers and 2 workers for
workers/ truck workers for 2 trips 2 trips
Number of area 1 2 2
Table 3. Background conditions for waste collection and trasport simulation
District Cam Le
Population 104668
Household 25297
WGR (kg/cap/day) 0.65
Collection point density (households/point) 15
Average distance between collection point (km) 0.2
Average distance for transport (km) 19.3
Transport velocity (km/h) 33
Collection velocity (km/h) 14.6
Source: Danang URENCO and tracking data
Danang system* Japanese system**
Dustbin Station bag| Other Bio-waste
. . separate
collection collection waste .
collection
Preparation time (second/point) 8.0 6.2 30.0 12.8
Loading time (second/bag or dustbin) 30.0 1.5 1.5 1.7

Source: *Tracking data; ** Report on cost-effectiveness and cost-benefit related to separate collection

and transportation (Matsui, 2009)

Fig. 2 shows the results of total Fig. 2 Toal person-hours per ton
person-hours per ton of each scenario.

We found that:
> To compare with dustbin %° ——

collection (scenario 1), the
operational efficiency by total 2°
person-hours/ton of plastic bag
collection (scenario 2) showed 15

better result with 1 person- i

= =

w (%]
O-I
’h, —

m Loading
Preparation
hours/ton. . 1.0 = Moving
» The separated collection system ® Transport

of scenario 3 needs to spend os
more workforce and more time

consumption than other

scenarios (3 6 person-hours/ton Commingled ~ Commingled Other waste Biodegradable
) _' ) . . waste by dustbin waste by plastic waste

in total) with 1.7 times higher than collection bag collection

Scenario 1 Scenario 2 Scenario 3 Scenario 3
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current situation of danang. It can be explained that separate collection needs
cost 1.7 times larger than current collection system (scenario 1).

4) Conclusion
To conclusion, we summarised activies in danang and showed the obtained results.

» We conducted hearing and tracking survey in Danang, obtained the basic
operational status on waste collection and transport system in Danang and also
got the information on Japanese practices by hearing survey to Tokyo and
literatures.

» By the comparison between waste collection systems in Danang city, we
compared the operational efficiency for 3 system.

» Dustbin collection by forklift truck showed the best operational efficiency.
» Door to door collection showed worse especially for electronic bike

» By the comparison between scenarios (Danang system and Japanese system),
at the same condition, scenario 2 showed the best result.

Acording to scenatio 2, bag commingled collection by small compactor truck
(Japanese system) with double shift is recommended, with 3 times/week.

To apply Decree No0.38/2015, separate collection (scenario 3) needs to be
considered. However, to compare with current situation (scenario 1), it spends
more work load and more time consumption (1.7 times higher)
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Impression on Project Researches on “Environmental Rehabilitation in Asia”
Student ID/Name: 48427301 / TRAN VU CHI MAI

On the whole, this project research was a very useful experience for me. | got insight
into practical work in Danang city, Vietnam and also conducted hearing survey from
Tokyo Metropolitan Government in Japan. | learned deeply the works of waste
collection workers, understanded the operation of waste collection system. | also
gained new knowledge, research skills and met many new people.

In terms of the cost of solid waste management, | found that collection and
transport cost took the highest propotion of total cost, in which labor cost accounted
for the major part. In addition, the income of worker was calculated based on waste
amount they collected. Therefore, the operational efficiency in terms of person-hours
per ton waste needs to be considered more.

In solid waste management, reduce volume of waste is most important mission
to achieve when the shortage of landfill site becomes a big issues. There is no waste
separation at source in Danang city at present. But bio-waste took the highest
propotion (nearly 70%), and becomes an important problem in Danang City. In
additional, under the new Decree on domestic waste separation (Decree No.38/2015),
bio waste was considered as the major part of classification. Therefore, bio-waste
separate collection system needs to be considered in the near future.

| achieved several of my learning goals, however for some detailed discussions
were missed due to the insufficient time. | hope | can spend more time in Vietnam to
get better results. | want to come to not only Vietnam, but also other Asia countries
such as Malaysia, Mianmar, Laos, and so on. | hope the program can expand more
with students from other countries, and we can communicate, can exchange
knowledge together.

The practical work was also good to find out what my strengths and
weaknesses are. This helped me to define what skills and knowledge | have to improve
in the coming time. It would also be better if | can present and express myself more
confidently. The program helped me to find out some interesting points and gain
neccessary skills for coming Master’s research.

At last this practical work has given me new insights and motivation to pursue
a career in solid waste management field.
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Project Researches on “Environmental Rehabilitation in Asia”
48427302 Kento Nakada

I. CAMPUS PRACTICE

The campus practical work was mainly focused on collecting data and information on
solid waste management in Danang by literature review, and by hearing from other
Vietnamese students. The obtained results in this campus practice were used as
background for international practice. The following are the results obtained in this
practice:

Danang City is located in the middle of Central Vietnam. Danang City includes 6
districts and 2 suburban-districts with 1,256.2 km? area, and 950.000 people.
Municipal solid waste management (MSWM) is the responsibility of the Urban
Environment Company (URENCO) of Danang.

The average amount of collected waste reached 700 tons/day in 2014. The city’s
collection rate reaches 93%. The collection rate can reach 96% in downtown, and
65% in Hoa Vang.

In terms of waste generation and characterization:

* Municipal solid waste in Danang city is generated from various sources
including households, commercial sectors, offices, schools, institutions,
hospitals, airports, parks, etc.

» The waste generation rate is about 0.65 kg/cap/day.

Table 1. Composition of municipal solid waste at Khanh Son Landfill Site (2009-2010)

No. Category Percentage (%)
1 Biodegradable Organics 68,47
2 Paper and cardboard 5,07
3 Textiles 1,55
4 Wood 2,79
5 Plastic and nylon 11,36
6 Leather and rubber 0,23
7 Metal 1,45
8 Glass 0,14
9 Plate girder, ceramic, soil, sand 7,54
10 Hazadous waste 0,02
11 Others 1,38

Source: Da Nang Urenco

Domestic waste separation was regulated at the latest update of Decree
No0.38/2015/ND-CP in Vietham. In Article 15, daily-life solid wastes are classified at
source into following groups: a) Biodegradable organic group; b) Reusable and
recycled group; c¢) The other group.

Il. REGIONAL PRACTICE

The work was concentrated on waste collection and transport system in Tokyo
metropolitan area as well as the practical work on site at Itabashi Nishi area. Several
learning goals were formulated to be achieved:
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» to understand the functioning and working conditions of waste collection and
transport system

» to get experience in working in Japan;

Before 2000, the MSWM in this area was managed by the Tokyo Metropolitan
Government with 4 steps: Collection and Transportation, Intermediate Treatment and
Final Disposal. From 2000 until now, the collection and transportation are
undertaken by each and every 23 Cities. Clean Authority of TOKYO takes charge of
the intermediate treatment (incineration plants and other treatment facilities), and the
final disposal is commissioned to Tokyo Metropolitan Government.

In Itabashi Nishi Waste Management Office (WMO), the practical activities
focused on 2 main works: planning of operation, waste collection and transport.

» For planning of operation in Itabashi Nishi WMO, the waste composition survey
was conducted in different residential areas to identify the waste generation rate
and apply separate collection system. From waste generation rate, the waste
generation amount of each pick up point was calculated. Based on waste
generation amount, width of street, traffic situation etc., the collection route was
designed. Each route started from the high density area, such as station,
commercial area, and then spread other lower density areas to make sure all
the waste was collected.

» In terms of waste collection and transport, they apply station bag collection
system by small compactor (2 ton/trip) with double shift. Double shift can be
explain that: For the first trip, the first compactor with 1 driver and 2 workers will
collect waste. After collection, garbage was transported to an incineration plant.
2 workers will not follow this compactor, but continue to work for the second trip
with the second compactor. They operated 3 times/week for combustible waste.

lIl. INTERNATIONAL PRACTICE

Topic: Current status and challenges of waste collection and transportation in
Danang City, Vietnam

1) Background & Objectives

Waste generation and labor cost are increasing rapidly in Vietham. Danang is now
facing a worsening solid waste generation problem. The total municipal solid waste
generated in 2013 was approximately 262,182 tons, to compare with 187,202 tons in
2007, which results in the great challenge for the Urban Environment Company
(URENCO) of Danang to handle. URENCO designs the waste collection and
transport system based on their experiences without scientific data. In additional,
Danang city applies the costly everyday door-to-door collection system mainly by
tricycle. To lighten the heavy work load of collection workers, URENCO introduced
electronic bikes for waste collection. But the operational efficiency have not been
analyzed.

To deal with the increasing in waste generation, the Government of Vietham has
considered to improve SWM through implementing waste separation at source
(WSS). According to Governmental Decree No0.38/2015/ND-CP on management of
waste and discarded materials, dated 24 April 2015, WSS in terms of the
classification and storage of daily-life solid waste was refered in Article 15.
Biodegradable organic group was regulated as one of categories. In Danang city,
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biodegradable organic accounted for the major part in domestic waste (68,47%), and
municipalities need to consider the bio-waste separate collection. This is an
important information which need to be noted in order to improve waste collection
system.

As the scientific basis for designing rational and advanced waste collection and
transport system, this practical work aimed to:

» Collect basic data of current practices in Danang and analyze their operational
efficiencies by person-hours per ton;

» Compare the operational efficiencies by person-hours per ton with Japanese
good practices including plastic bag collection and bio-waste separate collection,
according to the data and condition of Japanese waste collection and transport
system.

Methodologies
We conducted tracking survey and measurement survey.

» For tracking survey, by mouting GPS logger onto collection vehicle, we got
tracking data. By video recording, and by video analysis, we got data on
operational time.

» For measurement survey, we got actual measurement data by using 1 ton scale.

Schedule

Date Time Description of work
June 3 From 8:00 Meeting with Da Nang URENCO and Cam Le factory
June 4 8:00 am~9:15 am Meeting with Hai Chau 2 factory

10:15 am~11:10 am Meeting with transportation factory
11:10 am 11:25 am Meeting with Khanh Son landfill manager

2:00 am~5:00 am Explanatory meeting with assistants

June 5 Whole day Survey at Cam Le District

June 6 From 8:00 Collecting data at other districts/related offices
8:00 am~11:00 am Analysis data on survey

June 7 Whole day Survey at Cam Le & Hai Chau District

June 8 8:00 am~10:00 am Analysis data on survey

June 9 10:00 am~4:00 pm Discussion on practical problems

Improvement and solution

2) Challenges
» From hearing

* Due to high traffic density, Danang URENCO changed the schedule of
collection and transport activities from daytime to nightime. URENCO designs
the waste collection and transport system based on their experiences without
scientific data.

» Door-to-door collection system is costly in terms of labor with high time
consumption and heavy work load.

» From observation

The daily amount of collected waste per worker (tricycle) is more than 2 tons, with
more than 200kg/trip. However, some workers save time by overloading in each trip,
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lead to the unexpected accidents that may occur during work while carrying heavy
waste.

» From analysis

During our stay in Danang city, we Fig.1 Comparison of collecl_ion time
observed 3 collection system, including among °bs'f;$go”:isgﬁr§?l'éi‘;t'°" system
dustbin collection by forklift truck, door-
to-door collection by tricycle and by
electronic bike. We compared the 3.500
operational efficiency by person-hours

4.000

per ton among 3 systems. We found S
that: X1 A E———
» Door-to-door collection showed 2.000 e R v S
worse  operational  efficiency §5% . .
especially for electronic bike (The ' 2507
person-hours/ton was highest, 1,000 SRR R ) S s
nearly 3.3) L e
« On the other hand, forklift truck 0.613

showed the best result (0.6 0.000
person-hours/ton), therefore we

. . Dustbin Door to door collection
used operational status of dustbin collection
collection as  scenario for
collection system simulation.

3) Solutions
In order to compare the operational efficiencies with Japanese good practices, we

intended to simulate scenarios for waste collection and transport system aimed to
improve operational efficiency in terms of person-hours per ton.

Forklift Electronic bike Tricycle

We simulated 3 scenarios for waste collection system as shown in Table 2. As
the representative scenario in Vietnam, Scenario 1 simulated dustbin collection by
forklift truck of Danang. Forklift Truck collects commingled waste everyday with
Ston/trip and 3 workers for 1 truck. As comparison, we intended to estimate
Japanese collection systems as Scenario 2 and 3. Scenario 2 simulated station bag
collection for comminged waste by small compactor truck with double shift (2 drivers
and 2 workers for 2 trips) according to the data and condition of Japanese waste
collection and transport by Tokyo Metropolitan Government.

There is no waste separation at source in Danang city at present. But bio-waste
took the highest propotion (nearly 70%), and becomes an important problem in
Danang City. In additional, under the new Decree on domestic waste separation, bio
waste was considered as the major part of classification. So in the near future,
separate collection can be applied for bio waste category. Therefore, we intended to
estimate the bio-waste separate collection as Scenario 3.

The area, we intended to simulate, is Cam Le district with statistical data as
shown in Table 3. The data and conditions of dustbin collection were obtained from
an observed forklift truck in Cam Le district by GPS tracking survey. The data and
conditions of Japanese good practices on waste collection and transport were
obtained by hearing to Tokyo Metropolitan Government and by liturature.

Table 2. Scenarios for waste collection and trasport simulation
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Scenario 1 Scenario 2 Scenario 3
Collection system Da Nang system Japanese system Japanese system
Dustbin Station bag Bio waste separate
collection collection collection
Type of container  Dustbin Bag Bag
Type of vehicle Forklift Compactor Compactor
Capacity of truck  5t/trip 2t/trip 2t/trip
(Double shift) (Double shift)
Category 1 category 1 category 2 categories
Commingled Commingled waste Biodegradable waste (68%)
waste Other waste (32%),
Separation rate 50%
Frequency Everyday 3 times per week 3 times per week
Labor 1 drivers and 2 2 drivers and 2 2 drivers and 2 workers for

Number of area

workers/ truck
1

workers for 2 trips

2 trips

2

2

Table 3. Background conditions for waste collection and trasport simulation

District Cam Le
Population 104668
Household 25297
WGR (kg/cap/day) 0.65
Collection point density (households/point) 15
Average distance between collection point (km) 0.2
Average distance for transport (km) 19.3
Transport velocity (km/h) 33
Collection velocity (km/h) 14.6

Source: Danang URENCO and tracking data

Danang system* Japanese system™*
Dustbin Station bag| Other Bio-waste
. . separate
collection collection waste .
collection
Preparation time (second/point) 8.0 6.2 30.0 12.8
Loading time (second/bag or dustbin) 30.0 1.5 1.5 1.7

Source: *Tracking data; ** Report on cost-
effectiveness and cost-benefit related to

separate collection and transportation (Matsui,

20009)

Fig. 2 shows the results of total
person-hours per ton of each 20
scenario. We found that: '

» To compare with dustbin . I
collection (scenario 1), the 0.2
operational efficiency by total 5
person-hours/ton of plastic bag
collection (scenario 2) showed
better result with 1 person- -
hours/ton.

0.0

» The separated collection system
of scenario 3 needs to spend

Commingled

collection

Scenario 1

100

waste by dustbin waste by plastic

Fig. 2 Toal person-hours per ton
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waste
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more workforce and more time consumption than other scenarios. (3.6 person-
hours/ton in total) with 1.7 times higher than current situation of danang. It can
be explained that separate collection needs cost 1.7 times larger than current
collection system (scenario 1).

4) Conclusion
To conclusion, we summarised activies in danang and showed the obtained results.

» We conducted hearing and tracking survey in Danang, obtained the basic
operational status on waste collection and transport system in Danang and also
got the information on Japanese practices by hearing survey to Tokyo and
literatures.

» By the comparison between waste collection systems in Danang city, we
compared the operational efficiency for 3 system.

» Dustbin collection by forklift truck showed the best operational efficiency.
+ Door to door collection showed worse especially for electronic bike

» By the comparison between scenarios (Danang system and Japanese system),
at the same condition, scenario 2 showed the best result.

Acording to scenatio 2, bag commingled collection by small compactor truck
(Japanese system) with double shift is recommended, with 3 times/week.

To apply Decree No0.38/2015, separate collection (scenario 3) needs to be
considered. However, to compare with current situation (scenario 1), it spends
more work load and more time consumption (1.7 times higher)
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