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Summary

OBackground, Purpose, and Summary

Many small island countries and areas have environment problems including waste management,
as well as issues such as food and energy security, or industrial development. On the other hand, they
are in the difficult situation in taking individual countermeasures because of the economic restriction.
Meanwhile, everything gathers in a small area and human relationship is very close, which leads to
the feature to easily address each issue and conduct comprehensive actions across the sectors. This
project is intended to realize the model of "The entire island of Comprehensive Circulation System
for Low-Carbon Society” is aimed at, involving multifaceted benefits such as reduction in
greenhouse gas emission, reduction in the amount of waste landfilled, creation of renewable energy
and promotion of agriculture and tourism. Integrating the project of Cat Ba Island, Haiphong City,
Vietnam (Cat Ba Island) and Republic of Palau (Palau), further investigation, studies, and
negotiation with the local government were continued.

Both Cat Ba Island and Palau have the population of about 20,000 and blessed with natural
scenery, position the tourism as the major industry. On the other hand, like other countries of
Asia-pacific, environmental problems are becoming serious. They rely on landfills for waste
disposals, with the situation of no appropriate management. Additionally, there are concerns about
the influence of its sewage treatment to the surrounding environment.

OProposed System and Technology

The proposed comprehensive resource circulation system combines, (1) Wet methane
fermentation (bio-gasification), (2) waste recycling into solid fuel, (3) waste tire recycling into
cement material and fuel. Each technology is described below:

(DOrganic wastes with high moisture content (food wastes, organic residues, etc.) and sewage sludge
are fermented into biogas and methane fermentation digested liquid. Biogas is utilized in
co-generation facilities to generate electricity and heat, and methane fermentation digested liquid is
utilized in agriculture as liquid fertilizer. Additionally, a rapidly growing energy crop (Napier grass)
will be cultivated using liquid fertilizer and be used as biogas material to enhance the amount of
power generation.

(@Wastes with low moisture content (plastics, papers, textiles, pruned branches, etc.) are combusted
in the dedicated boiler and subsequently the heat is turned into cool air through absorption chiller,
which is used for the air conditioning of government building.

(@Other wastes (only waste tires in Palau) are utilized in the cement manufacturing process as

alternative fuel or material.

OContent of the Study this year and the Summary of the Result

[Cat Ba Island] The amount of waste dumped in the landfill and composition of the residential waste
were investigated. The results indicated that the estimated amount carried into landfill sites was 26.4
t/day; about 2.6 t/day out of it could be expected as the material for solid fuel and about 4.9 t/day for
biogas material. Based on these studies, the cost and specification of each plant were closely
inspected. Additionally, the project scheme and plan were discussed with the stakeholders. Besides,
workshops were held twice with the People’s Committee of Haiphong City and Cat Hai to improve
the understanding of the project and to discuss allocating basic funds. Additionally, it is required to
sort waste properly based on the recycle standards in order to realize this system. In this study, waste
sorting test were conducted (wastes were classified into A: waste for solid fuel, B: food waste, C:
others) on residential waste in order to develop the method of separation, collection, education, and
incentives, as well as to understand to what extent wastes can be separated. As a result, 70 to 80 % of
the whole wastes were classified as division A or B, which can be recycled. Although there were
some problems, most of the responses in the survey were affirmative, and consequently it was
confirmed that the scheme is well feasible. Additionally, the liquid fertilizer was fed to vegetables
and fruit trees. The result (from fruit trees) implied that the liquid fertilizers have better effect on the



growth of the plant, compared with the group fed with chemical fertilizer.

[Palau] Waste composition survey was carried out on the ones taken to landfills. The results
indicated that the estimated amount carried into landfill sites was 22 t/day; about 3.4 t/day out of it
could be expected as the material for solid fuel and about 2.1t/day for biogas material. Based on
these studies, the cost and specification of each plant were closely inspected. Additionally, the
project scheme and plan were discussed with the stakeholders. Besides, grow-test of Napier grass
was implemented to predict the yield and to discuss the growth, management, and harvesting method.
The improved species which is planned to be introduced (Pakchongl) achieved significantly better
growth compared with the native species. It was also confirmed that the liquid fertilizer has no less
effect than chemical ones.

In addition, City of Kitakyushu officials were invited to a local workshop in September. 3R
promotion and waste separation/ collecting scheme were discussed there. In November, Governor of
Koror State and other key members participated to a study tour in Japan to inspect waste
management system. As well as the understanding of the series of the system including biogas
generation and solid fuel production technology, through the discussion with the local administration
and frontline managers, the attitude towards the project was promoted.

OConclusion and Open Issues

[Cat Ba Island] The intent, scheme, and plan of the project were basically approved by Peoples
Committee of Haiphong city and Cat Hai. Two candidates of the local partner companies also
offered to actively participate in the project. On the other hand, although it is necessary to institute
the Cat Ba Island entrance fee, it still needs some time to implement, because of the personnel
changes of the People Committee, etc. Therefore continued discussion is necessary for allocating
funds. Future issues includes (1) continued discussion towards institutionalization of Cat Ba Island
entrance fee, agreement on the scheme and plan of the project (especially about the fund and system),
(2) further study of improving the effectiveness of separation and collection. For the present issue,
we will follow up the discussion with Haiphong city about the issues including allocation of basic
funds such as Cat Ba Island entrance fee cooperating with Kita-Kyushu city,.

[Palau] We discussed the project scheme and plan with Palauan and Koror State government, and
also concluded Memorandum of Understanding (MoU) between Koror State government. On the
other hand, further investigation and discussion for the appropriate business scheme based in Koror
State is necessary. Other issues in the future includes,: (1) allocation of the funds for initial
investment, (2) effective waste separation and collecting scheme, (3) estimation of waste processing
cost and sewage sludge processing cost. Additionally, it is necessary to propose: (1) to define the
guideline about the appropriate processing of the sewage sludge, and (2) to define the retail price of
the electricity, etc. for spreading renewable energy and waste-derived energy. We are going to further
continue the current activity in order to agree on the project execution system and plan, and finish
the detailed plan within 2016.
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T BHIZ BRI D B3 & D, RHIBRIRIC T 2B EHE. HARENOPHERGE S
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