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From the sixties up to the eighties,
Yokohama City experienced rapid
population growth due to urbaniza-
tion. To cope with the resulting
increase in municipal waste gener-
ated every day, the city government
established a solid waste manage-
ment program that focused on
reducing the amount of wastes for
final disposal.

Because waste incineration is the
most effective method to reduce
waste disposal volume, Yokohama
City built incineration plants and
required sorting of combustible
waste and other materials at source.

By the seventies, the city’s incinera-
tion plants could burn almost all
waste collected from the city. By
2001, the city’s seven incineration
plants, with a total capacity of 7,740
tons per day, were fully operational.

Currently, the city operates only
four incineration plants handling

about 4,140 tons of waste a day due
to reduced waste, a result of the
widespread practice of the 3 Rs
(reduce, reuse, recycle) by the
public, business establishments, and
the city government.

These incineration plants were de-
signed as waste-to-energy plants
and have been operated and main-
tained using an appropriate treat-
ment system not only to meet inter-
national emission standards but also
to recover renewable energy,
thereby establishing it as
environment-friendly plants.

Consequently, these plants have
dramatically reduced final disposal

Development of Incineration Plants using
Japan’ s Highly Advanced Technology

Source: Resources and Waste Recycling Bureau, City of Yokohama

volumes and have helped prolong-
ing the life of landfills, in addition
to reducing greenhouse gases and
detoxifying or stabilizing residual
ashes for final disposal.

Nowadays, the waste-to-energy
scheme is widely practiced in waste
disposal in Yokohama City through
the development and application of
modern incineration systems. This
has minimized the costs of con-
struction, operation, and mainte-
nance and has mitigated negative
environmental impact, while gener-
ating electricity from municipal
waste.

Image of Incineration System
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City of Yokohama website—Garbage and Recycling
http://www.city.yokohama.lg.jp/shigen/sub-soshiki/kojo/



From Waste to Energy

Development of Waste
to Energy Plants

In the early seventies, Yokohama City built seven incin-
eration plants with capacity for power generation. As of
2013, only four waste-to-energy plants are in operation,
with a total rated capacity of 4,140tons/day for the incin-
erators and 78 MW for the power generators.

Histrical Development of Wasle to Energy Plants

Operation Plant Generator

Waste 1o Energy PIant | ian (vear) | Capacity (vt)| Capacity
Konan [demolished) 14974 800 2,800
Sakae (demolished) 1976 1,500 5,100
Hodogaya (suspended) 1980 1,200 4,200
Tsuzuki (in operation) 1984 1,200 12,000
Tsurumi (in eperation) 1995 1,200 22,000
Asahi {in operafion) 1999 540 8,000
K.anazawa (in operation) 2001 1,200 35,000

Source: Resources and Waste Recycling Bureau, City of Yokohama

Financial Sources for the Plants

The total cost of constructing these four plants, which
have been in operation sincel1 984, reached JPY170.3 bil-
lion. More than 50% of this cost was covered by city
bonds, followed by central government subsidy in the
range of 20 to 30%and by the city’s annual budget,
which varied by year.
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Amount of Incinerated Waste

In FY2012, the amount of incinerated waste was 912
thousand tons or 2,499 tons/day, representing a 43%
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reduction from the incinerated amount of 1.59 million
tons in 2001. The smaller amount of waste for final dis-
posal has extended the life span of offshore waste dis-
posal facilities, which started operation in1993. From a
planned life span of only 10 years, the landfill is still in
service today because of the implementation of a compre-
hensive approach to reduce waste, which includes incin-
eration and the adoption of the 3Rs.
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Revenue from Electricity

In FY2012, the total power generated by the plants
reached 344 million kWh. About 115 million kWh was
used in plant operation, and the balance of 229 million
kWh was sold to an electric company, which generated
an income of JPY3.7 billion. This amount covered a sig-
nificant portion of the operation and maintenance cost of
the plants.
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Use of Technology to Build a “Future City” for Environment

Initially, the residents were concerned that the waste-to-
energy plants would become sources of pollutants, espe-

cially dioxins. To assure them of the plants’ safety, the
city government held dialogues with residents, explaining
the project in detail from the planning stage to the imple
mentation of environmental impact assessment.

Using highly advanced technology developed in the
country, the plants to this day are able to properly treat
exhaust gas, fly ash, and wastewater, among others. To
keep the generation and emission of potential pollutants,
especially dioxins, at minimum levels, Yokohama City
adopted combustion control technologies to maintain fur-

nace temperatures between 800 and 950 degree. In addi-
tion, plant operation is monitored and controlled from a
central control room to maintain stability. Results of plant
operation are disclosed to the public through a website.

It of Dioxi jon nit: ng-TEQYm*N, 201
Waste to No.1 No.2 No.3 Emission
Energy Plant  Fumace Fumace Fumace Standard
Tsuzuki 0.051 0.085 0.022 17
Tsurumi 0.0065 0.0011 0.004 i
Asahi 0.000035 000015  0.00064 i
Kanazawa 0.0000063 0.000008  0.00013 017

Note : 1 ™ for existing plant, 0.1 for new plant

Source: Resources and Waste Recycling Bureau, City of Yokohama



