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1 37:28:56.136 141:02:47.881 178.19
2 37:24:33.980 141:02:08.591 14.8
3 37:14:01.029 141:07:47.649 14.8
4 37:13:01.799 141:15:24.528 89.41
5 37:11:17.243 141:13:48.132 192.93
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12 37:00:30.079 141:17:12.785 14.8
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27 36:39:33.139 141:07:36.378 417.92
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4-2 10  SWAPI
The 10th Expert Meeting on Solid Waste Management in Asia and Pacific Islands

Workshop 1, Feb. 21. 2012 (Tuesday)

Venue 3: Tottori University of Environmental Studies, Room B

Time Presenter Title of Paper

Workshop on Marine Debris
Chair: Agamuthu, P. (Malaysia) and Shin Sato (Japan)

14:00 17:00

14:00 | 14:15 o
S.H. and Khairunnisa, A.K. | Impacts on Human Ignorance

Agamuthu, P, Fauziah | Marin Debris on Selected Malaysian Beaches:

Nguyen Thi Kim Thaj, ) ) ]
14:15 14:30 ) Solid waste management in Halong Bay- Vietnam
Nghiem Van Khan

14:30 14.45 | Sethy Sour Marine Debris in Sihanouk Ville- Cambodia

14:45 15:00 | Albert Magalang
Management in Marine Protected Areas

Community Participation in Debris (Litter)

Shin Sato*, K. Nishizawa,

15:00 15:15 T. Arata, T. Kobayashi, H.
on the Sea of Japan Coast

Matsumura and M.Tanaka

Analysis of Physical Composition of Marine Debris
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Koki Nhishizawa, Masaru | Tracking of marine debris after the Great East
15:15 15:30

Tanaka Japan Earthquake

15:30 15:45 Break

"To Promote the Research for Marine Debris in Asia and the Pacific Islands"

15:45 17:00
Discussion: How to promote the research for marine debris
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Prediction Expression

Municipal Solid Waste
Category

Prediction expression
y=93.33x°1%8  R2=08346
y=23.88x02%4  R2=0.7930
v=6.734x°389  R2=0.9410

high generation group
middle generation group
low generation group

Industrial Solid Waste
Category

Prediction expression
y=255.6x + 45525  R?=0.7682
y= 148.0x + 5865.6
y=40.364x + 7178.8 R?=0.7532

high generation group
middle generation group
low generation group

Estimated Municipal Solid Waste Generation (2010-
2050)
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Estimated Industrial Solid Waste Generation (2010-
2050)

IS\V(blionteors Aeer)

Estimated Total Solid Waste Generation (2010-
2050)

TOA (bilontas Aear)
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The Ratio of Solid Waste
Generation of Asia in the World
(billion tons)

World Asia
2010 10.5| 3.3 (32.4%)
2050 22.3| 8.4 (37.5%)
Increase
rate 113% 147%

2 . Situation and Issues of Solid
Waste Management in Asian
Countries
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Waste pickers in Final Disposal Site in Phnom Penh, Cambodia




- Open Burning in the Backyard of Hospital (Cambodia)

Sorting Facilities in Mexico City(2003)

Final Disposal Site in Mexico City(9,000t/day:2003)

Waste Pickers in Cuba

b o i of o Xy ; @ e

Open Burning of Solid Waste at Tokyo Landfill

Disposal Site to Control Flies (July, 1965) o
W TRRRAREEE)

Situation

Still many people are not receiving waste
management services

—most citizens needs to find a way to dispose
their own waste

Source separation has not been conducted

Waste has been disposed in open spaces and/or
rivers

No soil-covering on dumped solid waste
Open burning of solid waste
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Issues

i Public health problem

i Source of environmental pollution

i Mass generation of mouse and cockroach
i Poor working condition for waste pickers

3. Incineration Technology
for Solid Waste

Solid waste management and building a recycling-oriented
society

Our lifestyles and economic
activities

Inputs Outputs

Resources
and energy,

Waste
management

Basic principles of waste treatment

Improvement of public health and the living
environment

Japan’s humid climate causes infectious diseases
to spread. Heat treatments such as incineration
contribute to improved public health

Incineration effectively reduces the volume of
waste

Incineration can transform the thermal energy of
waste into resources useful for power generation,
thereby helping to reduce carbon dioxide

Fukagawa Incineration Plant (1933), Capacity: 940t/day

Source: *Seis ou Hyakunen-shi” published by Tokyo Metropolitan Government

Effects of incineration

= In the latest incinerators, concentrations of
harmful substances in exhaust gases are
extremely low

= Even if wastes containing plastics are
incinerated, discharge concentrations of
harmful substances such as dioxins and so
on are low

= Incineration is suited to the local
characteristics of Japan
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Total quantity of municipal solid waste generation in Japau

(100 tiyea) (o/personiday)
6000 1400

1200
s000 [ 200

1,000
4000

3000

2000

hcineraton
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1000
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0

1963 1966 1069 1972 1075 1978 1981 1984 1987 1990 1993 1996 1999  (Fy)

Figure 4-2 Trends in municipal solid waste generation for all Japan
(FY1963 to FY2001)

Dioxins Control Technology

< Countermeasures >

1. Complete Combustion by 3T's Method
(High Temperature, Long Detention Time,
Turbulence)

2. High Grade Gas Cleaning

Total emissions of dioxins in Japan J

(10,000 g-TEQyea) (ng-TEQ/m3N)
14
3 C—Jco-PCB 1000
12 Average emission [J1Open burring
10 concentration [ Incinerator 800
—— Average emission concertration

600

400

200

* 0
1963 1966 1969 1972 1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 (FY)

Estimated total emissions of dioxins in line with incineration of
municipal solid waste in Japan

4. Waste to Energy to Solve
Electric Power Crisis

Utilization of solid waste as renewable
energy

— Reduction of fossil resources
consumption

Total power generation with MSW Incineration plants
Al

» Total power generation with MSW power generating
capacity inincineration plants are increasing every year.
»>hereafter, waste power generation will be conducted under

g

2250
2000
1750 2012

1500 o 1 2,500MW

1250

i B
1t 2007
1,630MW

HEEES

=

Power Generation Capacity(MW,

HED HEL LD LS HED FET 0 H1% P20 ] A2 HI A2 N
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 0

-99-




Waste power station — Amsterdam

B |n Europe, plans are afoot to promote waste power generation
with a view to realizing a low-carbon society. In terms of
generating efficiency improvement, Japanese incinerators have
been superseded by their European counterparts. Here is a
waste power station | visited in Amsterdam, Netherlands. This is
one of the most efficient waste incinerators in Europe.

B Contributing to a low-carbon society
through waste power generation

B Rational design
philosophy of
Amsterdam City

Waste power station in Amsterdam,
Netherlands.

It routinely achieves generating
efficiency of 30%

(photo by Masaru Tanaka)

Waste to Energy Facility- Fair Fax, Virginia,

= In USA, many of the incineration facilities produces power
by buming solid waste. One of the facility in Fair Fax,
Virginia, bums 3000 tons of waste and generation capacity
is 79000KW. This waste power generation consumes 15%
of the energy that is produced and sells 85% to power
company which the
amount is for
approximately 75000
households.

= Many of the states in
USA, waste energy
from plastic waste
are also been
accepted as
renewable energy.

Table 4 Waste power generation in Japan, Germany and
the United States

Item Japan Germany United States
Number of waste
power generation 219 50 113

facilities

Total generating

- 1.08 million kW | 1.00 million kW | 2.77 million kW
capacity

Average generating

: - 4,900 kW
capacity per facility

20,000 kw 24,000 kw

(Source: NEDO Research Evaluation Committee, “Development of High Efficiency Waste
Power Generation T echnology,” Report of the Survey of Peripheral Trends,
January 2002)

Subsidy for MSW Incineration Plant Building in Foreign countries

Foreign examples of subsidy

m Switzerland

- Half of investment cost supported by Nation and State
= France

+ 30-40% of National subsidy for Incineration plant

= Denmark

+ Unified policy for Energy and Environment

- Subsidy for a high class Energy recovery facility
mKorea

- Subsidy for plant building by Nation

= USA

+ No National financial support, however Subsidy is available
in some states.
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emE B, AT TR, B BB

[ Analysis of physical composition of marine debris on the Sea of Japan coast

BARICEUERICHT 5B HORENN L ERLEOREIB THHAR BABICEUERISET S & OREMNH L ERNEOREIB 75 HE
_ _ . Background
Analysis of physical composition of -Huge amount of solid wastes are coming to the Sea of
marine debris Japan coast every year.
-Solid wastes from inland are carried through a river and
on the Sea Of ‘Japan coast then accumulate to the sea coast or in the sea bottom

@To understand current situation

Tottori University of environmental Studies @ To obtaining correct information
Shin Sato, Haruo Matsumura, Masaru Tanaka
TOWA Technology Co., Ltd.

. Takumi Funada Utllization for spread education toward fishermen and
= p B = citizen for reduction of marine debris generation

-
REFEE EH B = REFRE B B

el
Point 1: When, Where, What, memvmt kind |  Practical analysis 1
. 7

of ma ; Marine debris on the beach

& debris could be |
-Method-

 effective method
i} Selection of 10 fixed points
i} Setupof2-3frames (10m=10m} in a place
and constant collection (4 times/ year)
i} Analysis of the composition

{species, number, wet weight, volume, nationality)

Characleristics of 1en points
foms muin | St
o SO N =1l e -
|
& meme | mAmsnms [ me [re, -
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T T T
F e, - 1w 4 —
b = T 12— -3

i e et e it
Origin of Plastic Solid Wastes
{Data of number from 10 fixed points in 2009)

soe

Plastic containers  Plastic fishing tackles
*Plastic products without clear jdgment are tentatively Included

Compesition of total
marine debris

Aoarage waighl jiyl 100 =}

Amount of marine debris in different beach conditions

Composition of marine debris in different beach
conditions

g T o
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Practical analysis 2

Marine debris in the sea bottom

-Method-
i} Selection of the investigation area

il ) Collection of artificial wastes by trawl nets

i) Analysis of the composition

[species, number, weight in wet, volume)

Result? : Physical composition of

Investigation for marine debris in the sea bottom

- { The Sea of

£ Japan

Photo image analysis Resulf 2- Availability of pho

of manin

Tohaod aras {Ange - Wonland . pifficult to estimate the number of
mﬁm':i;:;: s miremsk¥  magine debris on the beach cormectly
o i from photo images by shooting using
g a halicopter
T S——— B
SREIRE ot e s oy wo
Ll for estimation of the rélative amount
T . o of marine debris on a coast area
Seawalls Tomon besch where people can hardly access.
e 3 i
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Summary

1. Small scale analysis
Our methods were useful to get reliable data.

We could understand the present
condition of marine debris in Tottori

2. Large scale analysis
Photo images from Space satellite and
helicopter was not comparable to the
data from practical analysis.

== Effective for estimation of relative amount
of marine debris covering an area
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[Tracking of Marine Debris after the Great East Japan Earthquake]

15015 5 & OFRAEMHIE EIULEOREIT T5HEK

Objective (2009~)
Tracking of Marine Debris after
the Great East Japan Earthquake

Tottori University of Environmental Studies
Sustainability Research Institute
Koki Nishizawa, Masaru Tanaka

February 21, 2012

P = SWAPI

Objective (2009~) Objective (2009~)

Objective (2009~) Method : Releasing the Transmitters
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Release

S T YY T TSI TSI A T Y X TSN YT T
Collect Gomparison of Transmitters

Mantsui within |2months | Low
| |Mobile Phone area |
Cocosecom | within

Mabile Phone area o 1t
Argos Global Ocean iED months  |High

e
2 months [Luw

Comparison of Transmitters Comparison of Transmitters
MNantsui within |2months | Low MNantsul within |2months | Low
Mobile Phone area| | | |Mobile Phonearea) |
Cocosecom |within |2months | Low Cocosecom |within 2months | Low
Mabile Phone area | ' __ |Mobile Phone area
Argos Global Ocean |30 months !rl-ﬂgh Argos | Global Ocean ;30 months fl-ﬁgh
System | System | . |

bb
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Contents

1. Release from Tottori
(2010)

bb

1. Release From Tottori (2010) Released points and period
: ol | Frion | oy ([Eenceome oy |
Mashore | | i |
erent places in | -~ B ¥ AR
- ‘:;"’i

Chosen : Cocosecom Chosen : Cocosecom
Nantsu| within {2months  |Low Nantsu| within |{2months  |Low
____ |MobllePhonearea; | Mobile Phone area| .
Cocosecom | within Zmonths | Low Cocosecom | within | 2 months @)
Mobile Phone area | |.. [ |Mobile Phone area | |
Argos Global Ocean 30 months irl-ﬂgh Arg E "'abal Ocean !30 months !rl-ﬂgh

b
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Drifted Location Transmitter of the east side had floated longer
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Issue : Unidentified passage outside
the mobile phone area

2. Release from damaged area
of the Great East Japan Earthquake
(2011)

R — =
The Great East Japan Earthquake
Date & Time 3/11/2011 246PM. |

P —

Magnitude 9.0

BM2011
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Objective Released points and dates

Chosen : Argos System

within
Maobile Phone area
S within 2 months

Mobile Phone area
Global Ocean 30 months

g 3 @
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Chosen : Argos System ~ First Result (Released in June)
| 7

within
Mobile Phone area
om | within 2 months

_|Mobile Phone area

Argos {W 30 months

§ 3| ¢

~Yellow Line: Released from Iwate  Yellow Line: Released from Iwate

Fishing boats were found
(by several newspapers)
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~ Red Line: Released from Miyagi  Red Line: Released from Miyagi

Summary of First Result (June)

e e

i

Summary of First Result (June)

et

Summary of First Result (June)
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Second Result (Released in October)  Second Result (Released in October)

=1 =1
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Conclusion (2011) Conclusion {201_)
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Study on reduction of marine debris generation on the Sea of Japan coast

*Shin Sato, Koki Nishizawa, Tetsuji Arata, Tomomichi Kobayashi, Makoto Okazaki,

Haruo Matsumura, and Masaru Tanaka

Tottori University of Environmental Studies
1-1-1 Wakabadai-kita, Tottori city, Tottori pref., 689-1111, Japan

*Contact person: s-sato@kankyo-u.ac.jp

INTRODUCTION

As long as human being is facing a noticeable situation that huge amount of man-made solid
wastes has endlessly released to ocean and caused a marine pollution, marine debris should
be one of the serious issues for all of us living in surrounding countries in the Sea of Japan.
Unfortunately, citizen’s consciousness and carefulness for marine debris are actually laying in
different status in different countries, and the priority of marine debris to be solved as the
international subject is not on stage. However, people who are residents in coast line of the
Sea of Japan in Asian countries are responsible for understanding present condition for
marine debris, and need to share information about the current situation each other.

In Tottori, large amount of artificial waste drifters have come to the coast line every year,
has damaged beautiful scenery of the historical hot spots for sightseeing as Tottori sand dune.
Medical wastes and plastic bottles containing strong acid have been found on the beaches and
the negative impacts have also given threat elements to general citizen. Therefore,
management and disposal of marine debris as well as municipal solid wastes has been an
important mission for us. This provoked us to start our research for reduction of marine
debris generation.

Our study consists of four research elements shown in figure 1. Application of 3R principal,
reduce, reuse, and recycle on managing general solid wastes is expected to be an optimal and
final goal to control marine debris generation.

1. Investigation for generation sources of marine debris; Analysis of the drift route using
satellite transmitters.

2. Investigation for current state of marine debris; Analysis of physical composition of
marine debris at fixed points on the western coast of the Sea of Japan as well as solid wastes
in the sea bottom.

3. Promotion of education for reduction of marine debris generation; Development of
education tools for school children, general public, and fishermen.

4. Establishment of recovery and disposal rules for marine debris; Development of

appropriate instruction in local ports.
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Investigation of the Education for reduction
generation sources of marine debris

L

Investigation of Establishment for recovery
the current situation and disposal system

Fig. 1 Image in our research outline

1. Investigation for generation sources of marine debris.

The objectives of this study are to find out main generation sources of marine debris and to
track drifting debris in the sea. Identification of places where man-made solid wastes are
released can help us not only to reduce generation of marine debris but also to control beach
cleanup strategies effectively.

Since any general research method to chase floating marine debris has not been established
yet, we began to set up methodology available for tracking marine debris. We proposed
floating devices, slightly modified plastic bottles equipped with transmitters. In the
preliminary experiment, we tested three different types of transmitters. Each artificial object
springing radio wave was released to the sea, and then location data was analyzed. By a
couple of initial trials, we finally selected a floating device
equipped with a mobile-phone type transmitter working on
the ocean environment. Next, release places in Tottori
prefecture were determined. Fixed points at river mouths of
Hinogawa, Tenjingawa, and Sendaigawa were chosen from
the west, central and east part of Tottori, respectively. We
released the transmitters containing plastic bottles in each
fixed point every month during seven months in a year and
then every drift route in the sea was analyzed.

The results demonstrated that more than 70% of the

transmitters released from Hinogawa river in the west Fig. 2 The plastic bottle and the
transmitter used

and Tenjingawa river in central area came back to Tottori
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area again. This result suggested effect of
landform in the coast line. In contrast to these two
rivers, more than 50% of transmitters thrown from
Sendaigawa river went away and only 40% of them
stayed in Tottori. The plastic bottles gone out of
Tottori area washed up to coastline in Hyogo,
Kyoto, and Tohoku region. We found that Aomori

and Akita prefecture were final destination of the

plastic bottles.

In 2011, great east Japan earthquake occurred
in Tohoku and the massive marine debris brought by Tsunami generated in the ocean. Based
on the serious situation, we changed research direction to tracking drift route of Tsunami
debris. In this experiment, we newly applied large PET bottles equipped with special
transmitters to obtain global positioning data. Last June, October, and January, the
transmitters have been released from Miyako in

Fig. 3 An example of drift route to coast in
Iwate prefecture, Kesennuma in Miyagi Akita after 1.5 month

H

Fig. 4 GPS transmitter-containing PET & Released in _
bottle 3 June, 2011 L

™ L.
b e ———

Fig. 5 Footprint of the GPS-PET bottle in
Pacific Ocean

prefecture, and Soma in Fukushima prefecture to Pacific Ocean. Figure 5 indicates that
transmitters from different release areas have moved to each different direction, suggesting
difficulty to predict correct drift route of Tsunami debris. Currently, our advanced group is
going to make international research collaboration with experts in Hawaii for tracing

Tsunami debris.

2. Investigation of current state of marine debris.

To understand current state of marine debris, we should investigate when, where, how, and
what marine debris have drifted ashore on beaches. Also we need to find what the effective
methods are. When we obtain the correct data through our investigation, the information can
be utilized for education to reduce marine debris generation toward children, general public,

and fishermen.
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In this research, we

Sea bottom

considered two approaches W Flastics

. M Rubbers
to assess state of marine
Paolystyrens
debris. For small scale, MFapers
. . C : o WCiothes 2| .

hand-pick investigations of [T Lt EClasses/ ;™ o Plastics

. . 1% . 63% Ceramics 4 62%
marine debris on beaches o i -
and in the sea bottom were Cherproouc

W Eie wreckags

carried out. We selected ten

fixed points along the coast line Fig. 6 Physical composition of marine debris on the beach and

. . in the sea bottom
in Tottori area based on

different beach characters. For practical work, 2-3 frames (10m X 10m) were set up on every
beach in ten fixed points. The same size and number of frames were placed in same position
every time. After preparation of the defined frames, marine debris were collected, separated
in 8 material types, and analyzed on the basis of wet weight, number, volume, and nationality.
For practical work in the sea bottom, artificial solid wastes were collected with trawl net, and
then analyzed as same as the beach method. Figure 6 shows the physical composition of
marine debris in wet weight on the beach. This result from summary of four times
investigation through a year in 2009 demonstrates that 63% of all marine debris was plastic.
62% in the sea bottom was plastic too. Rubbers, polystyrene form, and ceramics were also
found as solid wastes. Over 90% of marine debris was occupied by these four materials,
indicating that control of man-made solid wastes from citizen’s activities might be a key to
reduce marine debris. Artificial marine debris of quantity which cannot be disregarded came
from oversea. Although almost 70% of PET bottle, plastic container, and fishing gear are from
domestic area in Japan, 20% of PET bottle, 12% of plastic container, and 4% of fishing gear
might be from Korea. In addition, 11% of PET bottle, 7% of plastic stuff and 11% of fishing
gear were suggested to be from China. PET bottles written in Russia have been found as well.
When considering the fact, solution of marine debris issue requires sharing the correct
information beyond countries and international strategies to prohibit easy disposal of solid
wastes to the ocean.

In the large scale investigation, we Space satellite

analyzed marine debris utilizing

Example Diffarent area (orange
1 : Obsarvation of unlawlul Indusirial . B cofor) in two images was
photo image from a space satellite et s wacasannts B _ il i e

. . . in hwate prefecture, Japan fiald.
and a helicopter shown in figure 7. £ _ 2

Marine debris in a spot on the beach :
Helicopter
was assessed and the data were

compared with the results obtained
in the small scale experiment. In this

research, photo image analysis .. oo DEact i
Fig. 7 Investigation of marine debris in a large scale
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resulted in little consistency with the analysis data from small scale. This method didn’t work
when we conducted quantitative analysis of marine debris on small area, but it could be
valuable for estimation of relative amount and size of marine debris covering an area. This
method might also be effective when estimating marine debris locating in a spot on the coast

where people can hardly access.

3. Promotion of education for reduction of marine debris.

As the evidence shown above, most of marine
debris issues attributes to human activities. To
reduce marine debris comprehensively, education
seems to be simple but most practical and
effective method. This research herein focuses on
promotion for spread education to general public
and fishermen as well as school -children.

Development of educational tools available

whenever and wherever we need was our task to Fig. 8 e-learning DVDs for education
achieve this project. The e-learning DVD materials
consist of motion pictures and illustrations in 13 to
18 min. The contents of the DVD were modified
and optimized for different learners, school
children, general public, or fishermen titled as
calling back beautiful coast: marine debris problem
and how to solve it. In addition to digital
educational tools, development of practical

education materials by university students was

also considered. The short drama for marine  Fig. 9 Student’s initiative for education to kids
debris problem partially followed by a Japanese -learning DVD for education

fairy tale, “Urashima Tarou” which every child has known already as well as simple fishing
games consequently attracted children’s attention through the event. It was also
demonstrated that the student’s effort gave school children extra awareness to environmental
issues except for marine debris. E-learning DVDs to promote reduction of marine debris has
been prepared in Korean and English. We hope that educational tools we developed can be

used for children in many foreign countries.

4. Establishment for recovery and disposal system of marine debris.
Marine debris floating or sinking in the sea are considered to increase year by year, might
affect fishing activities for professional fishermen. In fact, our previous investigation

demonstrated that large number of artificial solid wastes has sunk in the sea bottom. Based
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on the results, it was expected that establishment of the recovery and disposal rules in a port
could lead to taking evasion of danger during fishing and safer fishing itself. As long as
practical recovery of marine debris has been depend on each fisherman, we initially tested
effective social models for recovery of marine debris in the port of Sakai Minato supported by

Tottori fishery association.

S0l Fig. 11 Questionnaire about marine debris to
to a fishing boat local fishermen

In the beginning experiment, actual condition of unnatural solid wastes lying in the sea
bottom near Sakai Minato area was analyzed. Figure 10 shows typical man-made solid wastes
pulled up to a fishing boat. The composition of the artificial solid wastes was mostly occupied
with plastics, and the amount fishermen brought to the port was almost 3 kg/ person in every
fishing activity. The results from frequent interview and questionnaire to local fishermen
suggested that most of fishermen could be highly motivated if there is a format for a buy rule
of solid wastes recovered by business fishing. Alternatively, it was also highlighted that the
administration office in local government doesn’t have enough revenue to treat marine debris
as same as municipal solid wastes. Financial support could be one of most important factors

for removal of marine debris from ocean.

CONCLUSION

It was found that quite complicated factors are involved in current issues of marine debris
across borderlines among countries. Change of our thought and consciousness in general
public and fishermen should be an important key for solution of this issue. However, the
present situation may still be behind spotlight for general people. Near the future, we hope
further effective ways to allow general people to notice seriousness of marine environment

polluted by man-made solid wastes can to be developed.
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