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Summary

In the Republic of Palau, most of waste is disposed as open dumping and the country’s largest
land disposal site M-dock is nearly full to the overflowing point, and radical measures such as a
reduction in waste generation and recycling are needed. Furthermore, the influence of the
maintenance deficiencies of the sewage treatment facilities on the surrounding environment is
pointed out; while the construction plan for a new sewage treatment plant is in process, measures to
treat sewage sludge are needed. In addition, the development of resort facilities resulting from the
recent rapid increase in the number of tourists is feared to lead to an increase in the environmental
load, with radical measures against the environmental pollution being needed.

Under these circumstances, our objective is to build a comprehensive resources recycling system
with a view to achieving the concept of an “whole-island” comprehensive resources recycling model,
accompanied by the multilateral benefits of the reduction in greenhouse gas emissions, the reduction
in the waste landfill volume, the creation of renewable energy, and the promotion of the agriculture
and tourism industries. With the aim to achieve this objective, we implemented, beginning in 2013,
the collection of information on waste, the survey of the composition of waste, the demonstration of
sorting refuse and collecting resources, the demonstration of biogasification, and the demonstrative
test on the culture of napier grass based on liquid fertilizer through the Project for Assisting the
Formation of JCM Large-scale Subjects to Achieve Low-carbon Society in Asia, the Project for
Promoting the Overseas Development and Commercialization of Japan’s Recycling Industries, and
the like. Under these circumstances, we concluded a partnership agreement intended for the
realization of a “project for building a comprehensive resources recycling system” with the Koror
State, Republic of Palau on March 16, 2016.

Using the findings from the past, this project aims to study the details of and design a system for a
biogasification facility that will realize the production and utilization of energy based on the methane
fermentation of waste and the agricultural use of liquid fertilizer and its application to energy crops
as well as to form an agreement with the local government and organizations concerned the
execution of the project. The concrete scope of the project consists of the study of the details and the
system design we conducted concerning the following:

Introducing into the M-dock in the Madalai Area of the Koror State a biogas plant based on the
wet methane fermentation technology using kitchen garbage, grease trap, and sewage sludge as raw
materials and using the biogas produced for power generation; and
Cultivating energy crops (napier grass) using the liquid fertilizer produced in this way and harvesting
the energy crops, and thereby increasing the energy generated with biogas.
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Figure: Conceptual diagram of a comprehensive recycling system in Palau

In introducing the methane fermentation technology, we considered the fact that, depending solely
on the imported energy sources, Palau has a large demand for electricity and the fact that pieces of
farm land with a sizable area are limited. To counter these challenges, it is necessary to introduce a
mechanism in which energy crops are cultivated with liquid fertilizer and the harvests are put into a
biogas plant to increase the energy generated. To meet this need, we formulated the initial plan of
commissioning Alterna Verde Corporation (of the Philippines), having the exclusive right to sell this
technology, to design the system with the aim to introduce the technology of the Energy Research
and Development Institute (ERDI) of Chiang Mai University of Thailand.

Based on the project model submitted to the Government of the Koror State in the business plan
of the last fiscal year, we consulted with ERDI and Alterna Verde to plan the scale of the biogas
business. After this, we visited the candidate site for the plant, took aerial pictures of the site with
drones, investigated and studied the ground, and visited the candidate site for napier grass cultivation
and the sewage treatment plant, coming to have a prospect for selecting the plant site and the napier
grass cultivation site (the first visit for investigation). However, it turned out that the area of the site
that could be procured was limited to a smaller extent than that originally expected. Accordingly, we
studied the possibility of working hand in hand with Vioce Co., Ltd. that possesses a
container-module type biogas technology, finding that the company’s technology is compatible with
the design matching the scale of the target site as well as with a stepwise expansion of the
operational scale. For these reasons, we concluded that Vioce is the most suitable for us to proceed
with this project and performed trial excavation and land survey at the candidate plant site and
designed a biogas plant in cooperation with them.
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Figure: Fermentation tank installed in the container-module type biogas plant of Vioce Co., Ltd.

With the Eco Glass Studio in the recycling center designated by the Government of the Koror
State as the target destination to which electricity generated at the plant is transmitted, the plant site
was decided on a piece of land behind the recycling center, where we conducted trial digging and a
land survey. The trial digging and land survey confirmed that the site has a sufficient foundation
strength as a plant site and that the area of the site of 1,731 m? is sufficient to accommodate a
three-unit-connected plant facility made up of fermentation tanks with a dimension of 15 m® x 3/unit
(the third visit for investigation). Later, however, the possibility occurred of the area that can be
secured being reduced as a result of the bypass road construction plan. For this reason, we adopted a
design in which units were not connected at that stage, designing a one-unit system; as a result, we
established a project scale based on a composition of raw materials of 3.0 t/day (0.9 t of kitchen
garbage; 50 kg of grease trap; 1.4 t of sewage sludge; and 0.68 t of napier grass).

It is important to make the most of a resources recycling system for the tourism industry in the
Koror State in which the tourism industry is a predominant one. In this respect, the use of renewable
energy in Belau Eco Glass is positioned as an indispensable approach. With this situation taken into
account, we set a project on the assumption that the energy obtained from the biogas plant is used in
the form of electricity by the recycled glass studio.

The biogas plant produces not only electricity but also liquid fertilizer. It is assumed that liquid
fertilizer is used to grow energy crops. Mr. U. Sengebau, the Minister of the Natural Resources,
Environment and Tourism, and we have agreed in principle to the use of a 2-ha portion of the
Nekken agriculture promotion area in the State of Aimeliik for napier grass cultivation land (the
second visit for investigation).

On the other hand, the opinion that liquid fertilizer should be used more extensively for farm land
was expressed at the joint workshop for those concerned, and we decided to proceed with the
consultation with the Bureau of Agriculture for the future expansion of the use of liquid fertilizer
(the fourth visit for investigation).
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Figure: Diagram showing the business scale (Diagram showing the current state)

To report the progress of this project, we held a joint workshop for those concerned and tried to
share the project system and the operating scheme with all those concerned, and extracted their
requests and the items they regarded as challenges to them. The opinions gathered at the joint
workshop pointed out the promotion of the use of liquid fertilizer for agriculture as the request and
the securing of input raw materials as the challenge. In addition, the opinions on the total initial
investment on the facilities pointed out the heavy funding burden; to improve this situation, we
would consider the countermeasures such as the reduction in the amount through design changes and
the compensation for the costs.

As described above, this project, aiming to build a comprehensive organic resources recycling
system through a biogas plant in the Koror State, conducted surveys on the composition of raw
materials of waste, the utilization of energy generated, and the utilization of liquid fertilizer,
designing the basics of a feasible system compatible with the site situations and formulating the
investment and the income and expenditures plan. Through the investigations and examinations
described above, we obtained the basic approval to proceed to the detail design from the Koror State,
executive operator. After the completion of this project, it is necessary to bring the request of
promoting the agricultural use of liquid fertilizer into reality, to conduct investigations toward the
solution of the challenge of securing input raw materials, and to review the plant design, in order to
clarify the road map toward the realization of a biogas business.
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