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Entrusted Feasibility Study for FY2015 on the Introduction of PV Power Generation at
Waste Landfill Sites, etc.

Since the Great East Japan Earthquake and tsunami struck Japan in March 2011, the
state has been required to review its energy strategy. Waste treatment facility operators
are also currently expected to harness their energy potential to the maximum extent
possible.

The Ministry of the Environment (MoE) has set itself the task of considering and
implementing a plan to introduce photovoltaic power generation at disposal sites and
other facilities. The decision is intended to effectively use disposal sites and other
facilities as local energy centers while ensuring appropriate waste disposal.

This project was conducted to improve the quality of the feasibility study on the
introduction of photovoltaic power generation at waste landfill sites and other facilities
as well as the quality of a plan to help those facilities introduce and make effective use
of advanced installation and maintenance technologies for solar equipment. It is also
aimed at helping ensure proper implementation of those programs.  Under this project,
newly revealed issues and findings were carefully examined so that they can be used to
verify the validity of the programs.

1. Feasibility Study on the Introduction of PV Power Generation at Waste Landfill Sites,
etc.
1.1 Survey Sites for the Feasibility Study

We selected five candidate sites chosen by the MoE public invitation as survey sites.

1.2 Study Items and Methodology of the Feasibility Study

With the aim of eventually reflecting our findings in the MoE guidelines, we
efficiently examined the outline design, the estimates of project costs and other
technical matters based on the methodology of the feasibility study established in the
fiscal 2014 survey. We also held discussions so that we can further improve the
feasibility of the projects.

1.3 Implementation and Summarization of the Feasibility Study

Wide-ranging matters were examined for each survey site. These topics include the
specifications of the planned projects, the facility planning, general construction plans,
how to use the generated power, the estimates of project costs, the financial viability of

S-4



the programs, and effects of those projects.

procedures to materialize the plans.

Also clarified were the necessary

Table 1 Findings of the Feasibility Study

Name

Characteristics

Principal Items

for

Consideration

Summary of Feasibility Study
Findings

Niibori-Shinden
1| final disposal
site

As this snowy
region has a
snowfall of 2 to 3
meters every
year, the power
generation
efficiency IS
supposed to be
lower during the
winter months.

Introduction
of solar
panels that
can address
the issue of
snowfalls

» We considered how to handle
snow loads; how to promote
the melting and sliding down
of snow; the panel design to
prevent snow from
accumulating; and  other
issues identified in past
photovoltaic power
generation projects in snowy
areas. After that, the
inclination of panels and the
height ~of racks were
considered so that the
financial viability of the
project could be estimated.
According to the results, it
would be difficult for a
private company to
implement  the  project.
Meanwhile, if a public
organization is involved in
the project, a positive internal
rate of return, if not so high,
can be ensured by setting the
height of racks at 5 meters
and offering subsidies.

Higurashi final
2 |disposal site for
general waste

* The final disposal

site is located in
an urban area.
While there is a
residential area
south of the
disposal site, a
forest lies to the
north. There is
a private, special
care home to the
further north of
the site.

e There are no tall

buildings on the
south side,
allowing the site
to get plenty of

sunshine. But
the landfill area
is limited.

Reflected
light

» The light is reflected to the
north on the wvernal and
autumnal equinoxes as well
as on the winter solstice.
But taking into account the
angle of reflection, the
reflected light would unlikely
have a negative impact on the
private, special care home for
elderly people.

Introduction
of a
hydrogen
station
using
surplus
power

* It would become possible to

store surplus power,
significantly contributing to
the reduction of

environmental burdens there.
However, the financial
viability of the whole project
could decline, because the
introduction of a hydrogen
station requires larger costs.
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Name

Characteristics

Principal Items
for
Consideration

Summary of Feasibility Study

Findings

e The leachate is
always strongly

alkaline, SO
survey and
construction

expenses to
control leachate
as  well as
maintenance

COStS to

continuously

* Setting up of

solar panels
taking into
account
impact on
leachate

 An additional 6 million yen is

estimated to be needed to
take measures to reduce the
amount of leachate using a
photovoltaic power facility.
Those measures include
sticking tape on joints of
solar panels and laying
sheets on site.

Under the scenario where
some measures are taken to

Toyooka No. 2 treat water reduce the amount of
garbage create a heavy leachate, the PIRR was
processing financial burden. estimated at 0.97%.
center * Use of |« Fuel costs are estimated to be
generated cut by about 60,000 yen
power at| annually, if 2 kW of
water electricity is supplied to
treatment water treatment facilities.
facilities Under the scenario where
generated power is used at
water treatment facilities, the
PIRR was estimated at 2.87%
(the estimate based on the
assumption that subsidies are
provided).
* The Komatsubara |* Estimate of | Even in a disadvantaged area
Tengusawa final | power facing north, it would
disposal site lies| output and| become possible to develop
to the north of a| financial an efficient arrangement plan
valley, and the| viability by analyzing the orbit of the
region has| taking into| sunand other factors.
shorter hours of | account Due to  geographical
sunlight impacts of | limitations for the disposal
compared with| shadow site, the size of the planned
flat areas. facility is expected to be
smaller, making it impossible
K.I%nr:gfz;txga to attain an economy of
final disposal scale. As a result, the PIRR
site was estimated at 2.93%.

. Concrete |+ If a private company joins the
strategies to | project, the installation of
contribute emergency electrical sockets
to local | and portable batteries will be
communitie | considered. As part of
S efforts to contribute to local

communities, various
activities targeting residents'
associations and elementary
and junior high schools will
be considered.

Final disposal |* It is a closed final | e Whether |« Under ordinary circumstances,

S-6




Principal Items

Summary of Feasibility Study

Name Characteristics for Pl
Consideration Findings

site for general |  disposal site| solar panels| whether solar panels can be
waste in where the whole| can be set| installed should be
Shimonogawa, | storage facility is| up on the| determined after structural
Misugi-cho, covered with a| roof of the| calculations and discussions
Tsu City covering closed on other factors are made by
building. facility designers carefully. But the

disposal site hosts a large,
covered facility, and the
structure was well designed
in a way that it can withstand
wind and snow loads as well
as earthquakes and other
disasters. Because of that,
the facility can withstand
significantly heavy loads,
making it possible to set up
solar panels on the roof at
least in structural terms.

e Structural
strengthenin
g of
facilities

It was concluded that the
disposal facility need not be
further strengthened. When
existing facilities are
strengthened, discussions
between  designers  and
contractors, as well as
structural calculations and
other efforts, are generally
necessary. Thus it is
supposed to be effectively
impossible to strengthen the
structure of those facilities.
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2. Estimate of Additional Cost Needed for PV Power Generation Projects at Disposal
Sites
2.1 How to Estimate Additional Cost

While the latest study was based on the methodology examined in the fiscal 2014
survey, we have made land value adjustments to improve the method used last fiscal
year. By using actual measured values provided by Kokusai Kogyo Co., Ltd, which
heads this project, we further improved the accuracy of the estimate of photovoltaic
power generation costs.

2.2 How to Gather Supplementary Information

We gathered information on fund raising and business insurance through various
activities such as hearings with financial and other institutions, so that we can use such
supplementary information in developing the project plan. The outflow of topsoil and
other potential local problems in the maintenance phase were identified through
hearings with power utilities and other activities.

2.3 Estimate of Impact of Additional Cost

The impact of extra cost was evaluated by comparing the income and expenditure for
ordinary photovoltaic power generation businesses and solar power projects at disposal
sites. The income and expenditure for the two types of business were calculated based
on expenses needed for them.

3. Follow-up Survey on FY2014 Feasibility Study

Follow-up surveys were conducted at the five locations of the fiscal 2014 feasibility
study, depending on the conditions surrounding each project, so that their progress could
be assessed and possible improvement plans could be considered for them.

4. Summarization of Problems Relating to the Introduction of PV Power Generation at
Landfill Sites, etc. and Consideration and Proposal of Solutions
4.1 Assumed Problems and Solutions at Present

Based on the results of the feasibility study and supplementary project this fiscal year,
some problems were identified and examined in relation to the introduction of
photovoltaic power generation at landfill sites and elsewhere. Countermeasures to deal
with such problems were also sorted out.

4.2 Verification of Social Value of PV Power Generation at Landfill Sites
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To verify social value of photovoltaic power generation for each location covered by
the feasibility study this fiscal year, we gathered and sorted out the necessary
information through hearings with disposal facility operators.
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