
Tokyo Station

Creation of Beautiful, Elegant Cityscapes
Objective: To create beautiful, elegant cityscapes that blend history and culture with 
new charms
By keeping history and culture alive and adding new charms to the city, Tokyo is creating beautiful, elegant 
cityscapes with the aim of enhancing the attractiveness of the city.

Overview: Landscape guidance in line with the Tokyo Landscape Plan
• The TMG holds discussions with the developers of large-scale buildings that have received an increase in floor 

area ratio before city planning decisions are made, in order to encourage high-quality designs that blend in 
with the cityscape.

• Local community development groups are encouraged to take the initiative and create attractive landscapes 
that highlight a community’s unique characteristics in accordance with the townscape guidelines.

Details: Examples of landscape creation initiatives
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■ Preserving the scenery around landmark 
buildings (Tokyo Station)

To preserve the scenic landscape around Tokyo 
Station, guidance is provided on the size, color, and 
other qualities of buildings planned in the area.

■ Community-led creation of townscapes 
(Shibamata district)

Local community development groups set standards 
on matters such as building design and the display 
of advertisements, and take the initiative in inducing 
good townscapes.

High quality designs are 
induced by setting standards 
in the Tokyo Landscape Plan 
and conducting discussions 
between private developers 
and experts (Landscape 
Council). 

Case 1 

Creation of a cone-shaped 
skyline with the Imperial 
Palace at its center

Case 2
Ensuring continuity of the 
historically observed 31m height 
of buildings around the moat of 
the Imperial Palace.

View of Gyoko Dori from the 
planned building

↑ View of Tokyo Station 
from Gyoko Dori Avenue

Guidance to prevent 
buildings from appearing 
in the background behind 
Tokyo Station when viewing 
the station from Gyoko Dori 
Avenue

Signage with a 
Japanese feel

Vertical lattices on windows and 
balconies

Air conditioning units camouflaged to 
preserve the historic appearance

Stone pavement laid on approach to 
shrine

Burying power lines 
underground, new 
lighting, removal of 
signs

Creating a traditional 
Japanese-style 
atmosphere in the 
approach to the 
historic Shibamata 
Taishakuten and 
shops along the road

■ Landscape guidance using a council that includes experts

Planned 
building

Planned 
building

Planned 
building

Tokyo Station

Gyoko Dori Avenue

Gyoko Dori

Tokyo 
Station

Planned 
Building

Shibamata 
Taishakuten

Line of View



“Umi-no-Mori (Sea Forest)” Project at a Landfill Site
Objective: To turn an island of waste into a beautiful forest
The Tokyo Metropolitan Government is turning land in Tokyo Bay, which has been reclaimed with waste and 
construction-generated soil, into an island rich in greenery to be cherished as a symbol of Tokyo. In this Umi-
no-Mori (Sea Forest) project, Tokyo citizens and businesses participate in activities including growing saplings, 
creating healthy soil, planting saplings, and cultivating a forest.

Overview
1) Creating a forest using recycled resources
2) Creating a forest with citizen participation

Details
1) Importance is placed on maintaining a recycling perspective for forest creation; for example, pruned branches 

and leaves are turned into compost, which is then mixed with construction-generated soil to create soil for the 
forest.

2) The project is implemented with the cooperation of Tokyo residents and companies. Activities range from the 
cultivation of saplings by volunteers to sapling planting by citizens and businesses, and use of donations to 
purchase saplings.
Planting of saplings ended in fiscal 2015 and compost production ended 
in fiscal 2016.
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Planting Base

To turn a mountain of waste into a forest, surplus soil generated 
from construction works is used to form hills and other 
topography. On top of that, a 1.5-meter deep planting base is 
created from a mixture of compost made from pruned branches 
and leaves, soil amendment*, quality soil, and construction-
generated soil.
*Perlite, sludge from water purification plants, etc.

Planting base cross-section
(in fiscal 2011)

Alternating layers Soil layer formation process

Soil created with compost
1.5 meters deep 

Waste: 3 meters 
thick
Cover soil: 0.5 
meters thickCompost for mulching 100%

Surface soil
Construction-generated soil 
(quality soil) 80%
Compost 20%

Planting base 
Construction-generated soil 70%
Compost 20%
Soil amendment (perlite) 10%

Whitish soil
Up to formation 
of topography

Light brown soil
Up to formation 
of surface soil

Brown soil
Mulching with 
compost

■Collaboration to create a forest
Composting

Saplings funded by 
contributions Growing saplings from acorns

Tree planting Image of project completionComposting

Saplings funded by 
contributions Growing saplings from acorns

Tree planting Image of project completion

Pruned branches and leaves from 
parks and streets in Tokyo’s 23 
wards are used to make compost, 
which is mixed with soil to create 
the planting base. This is aimed at 
effectively using resources and 
reducing costs.

Whitish soil
Light brown soil

Brown soil

Before

After



Zoos Contributing to the Conservation of Biological 
Diversity 

Exchange with Mongolia, Monterey County (the United States), Province of Barcelona (Spain), State of New 
South Wales (Australia), etc.

Objective: To conserve biological diversity (wildlife conservation)
To contribute to the conservation of biological diversity by keeping and breeding animals.

Overview: Keeping and breeding a variety of animals at zoos and an aquarium
Metropolitan zoos and a metropolitan aquarium are undergoing upgrades according to their respective locations 
and distinguishing features and are keeping and breeding animals in an effort to create very attractive facilities.
As proof of friendship and to cooperate in wildlife conservation, the Tokyo Metropolitan Government and 
overseas cities provide each other with information on handling and breeding techniques, and also provide, 
exchange, and lend animals born in their facilities.

Details: Keeping and breeding of animals at four metropolitan facilities
1. Ueno Zoological Gardens  144 JAZA breeding commendations* 

(No. 1 among zoos)
• Keeping and breeding rare species (giant panda, western lowland gorilla, aye-

aye, etc.) (The world’s top-class breeding achievements with aye-ayes)
• Keeping reptiles and amphibians
• Showing animals’ natural behaviors (up-close view of polar bear in water; the 

world’s first display of Japanese black bear in hibernation)

2. Tama Zoological Park  94 JAZA breeding commendations
• Keeping animals in herds (giraffe, chimpanzee, lion, Przewalski's wild horse, 

gray wolf, etc.)
• Implementing environmental enrichment (chimpanzee, Bornean orangutan, etc.)
• Breeding endangered species (snow leopard, Malayan tapir, African cheetah, etc.)
• Keeping insects (successive rearing of butterflies; display of glowworms)

 <Wildlife Conservation Center>
• Contributing to the conservation of endangered species (artificial breeding 

techniques; cooperation in returning Oriental white stork, Japanese crested 
ibis, and other species to the wild)

• Accumulating bioengineering techniques (DNA analysis, hormone analysis, etc.)

3. Inokashira Park Zoo  28 JAZA breeding commendations
• Artificial breeding of a leopard cat
• Keeping and breeding Japanese squirrels

4. Tokyo Sea Life Park  51 JAZA breeding commendations 
(No. 1 among aquariums)

• Keeping Pacific Bluefin tuna (The world’s first spawning of Bluefin tuna in an 
onshore tank)

• Keeping and breeding Humboldt penguins
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* JAZA breeding commendations: The number of breeding commendations each facility has been awarded from the 
Japanese Association of Zoos and Aquarium (as of June, 2015). The commendation is given to a member of the 
association for the first successful breeding of a species in Japan.



Preservation of Plant Varieties and Culturally 
Significant Gardens

Exchange with Cairo governorate (Egypt), Chile, etc.

Objective: To preserve and introduce Japan’s traditional culture through plants 
and gardens
• To preserve and display Japan’s traditional garden plants, such as cherry and camellia
• To preserve and restore traditional Japanese gardens that convey the culture of the Edo period

Overview: Measures at metropolitan gardens and botanical gardens
Metropolitan botanical gardens preserve and cultivate many varieties of gardening plants that have long existed in 
Japan, as well as display plants in settings that allow visitors to learn about plants while enjoying the lush greenery 
and beautiful flowers. At nine metropolitan gardens, which are designated as cultural properties, management 
and maintenance are carried out in a way to ensure that gardening skills are sufficiently passed down to younger 
generations. Restoration and repair works are conducted on buildings and other structures based on historical records 
in an effort to enhance the value of the gardens and pass down these cultural properties to future generations.
Through exchange of plant cultivation technology and techniques in building Japanese gardens, the Tokyo Metropolitan 
Government and overseas cities cooperate in the development of botanical gardens and the building of friendly relations.

Details: Preservation efforts and exchange with overseas cities
Jindai Botanical Gardens
• There are as many as 100,000 plants of approximately 4,800 varieties, including cherry, camellia, plum and 

other traditional garden plants of Japan.
• To convey the attractions of plants, plants are cultivated and displayed by species, and various special exhibits 

and events are held.
• The Plant Diversity Center was established to preserve endangered botanical species and promote the 

importance of botanical diversity.

Preservation of culturally significant gardens
• Efforts are being made to pass down garden 

maintenance techniques to younger generations. 
• Teahouses and other historical structures are being 

restored and repaired.
• Events are held to introduce traditional Japanese culture, 

such as demonstration of falconry and tea ceremonies.

Exchange with overseas cities in the area of gardening
(1) Technical cooperation between Chile’s national botanic garden and Jindai 

Botanical Gardens
• The TMG will extend technical support when the Chile garden builds 

traditional Japanese gardens.
• Plants and cultivation techniques will be exchanged.

(2) Establishment of traditional Japanese gardens in Tokyo’s friendship cities, etc.
• Tokyo Garden in Cairo, Egypt
• Cowra Japanese Garden in New South Wales, Australia
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Cherry trees (Jindai-Akebono) Rose garden (WFRS Award 
of Garden Excellence)

Chrysanthemum exhibition Okutama zone of the Plant 
Diversity Center learning garden

Tsubame-no-Ocha teahouse at 
the Hama-rikyu Gardens

Tokyo Grand Tea Ceremony 
at the Hama-rikyu Gardens

Tokyo Garden in Cairo, Egypt



Land used as a park following hexavalent chromium slag 
pollution cleanup

System to dispatch advisors on measures against soil 
contamination

Guidance on Soil Contamination Measures
Objective: To avoid environmental risks from soil contamination in urban 
redevelopment projects
In Tokyo, where urban redevelopment is constantly in 
progress, buildings, condominiums, parks, and markets 
are being constructed on the former sites of factories and 
gas stations. When a project to redevelop such a site is 
undertaken, the site is tested for soil contamination, and 
measures are taken to prevent groundwater pollution, 
airborne pollutants, and environmental contamination at 
the place where excavated soil is sent.

Overview: Soil contamination measures 
mechanisms
In accordance with the Soil Contamination 
Countermeasures Act and the Tokyo Metropolitan 
Environmental Security Ordinance, the TMG provides 
guidance to factory and business operators who are 
closing down facilities that use hazardous substances, 
as well as those who will be undertaking large-scale 
development projects, on carrying out soil contamination 
surveys covering 26 substances, including VOCs and heavy metals, and measures to address contaminated soil, 
in order to prevent the health risks of groundwater pollution or direct intake of contaminated soil. 

Furthermore, the TMG has advanced measures to clean up dioxin-contaminated soil on public land based on the 
Act on Special Measures against Dioxins.

Details: Expertise on soil contamination measures
TMG has a wealth of know-how with respect to soil contamination measures, through its implementation of 
measures at public facilities and through supervising and receiving notifications from private companies. 

1970s Guidance on mercury contamination begins
1979 Hexavalent chromium slag pollution cleanup (1 site)
1999 Dioxin pollution cleanup (3 sites)
2012 Benzene pollution cleanup (at the planned site for a major food wholesale market)

2001 Guidance on soil contamination surveys and measures concerning heavy metals, VOCs, and other 
pollutants begins
In FY2016, the TMG received 2,974 notifications from private companies in accordance with laws and
ordinances

2012 System to dispatch advisors to SMEs planning to conduct soil decontamination measures
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Factory

Contaminated 
soil

Degree of 
concentration?

What type of 
pollutant?　

Extent of pollution 
(on the surface/to 

what depth) 



Monitoring Groundwater Levels and Land Changes
Objective: To protect the lives and assets of Tokyo citizens from land subsidence
• In Tokyo, heavy extraction of groundwater with the progression of industrialization caused massive land 

subsidence, making the affected areas vulnerable to flooding and putting the lives and assets of residents in 
danger.

• To grasp the situation of secular subsidence, the Bureau of Construction monitors groundwater levels and land 
heights, and collects these data.

Overview: Monitoring and collecting data
• Groundwater levels are monitored every day at a total of 104 wells; a telemetry system is used to transmit the 

data, which is then accumulated.
• Every year, leveling is conducted over a total distance of about 700km with a precision of 0.1mm in height to 

collect land change data across a wide area of Tokyo.
• The data is provided to the groundwater management section of the TMG to help determine whether to restrict 

groundwater pumping. The figures are also made public over the Internet, brochures, and others.

Details: Collecting, transmitting, accumulating and publicizing data on groundwater 
levels and land changes
  Location of land subsidence monitoring facilities                        Monitoring groundwater levels

  Data disclosure                                                                  Data accumulation
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▼Land subsidence monitoring facilities (104 wells) are 
established at 42 locations in Tokyo.

▼Data on groundwater levels are transmitted 
by a telemetry system.

▼ Each year, leveling data are made public over the Internet.

Monitoring spot

Location of monitoring facilities 

Monitoring 
facility

▼Various data such as leveling, subsidence, and groundwater 
levels, are collected and accumulated to grasp land changes.
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Tokyo Cap-and-Trade Program
Exchange with major cities and countries such as China, France, Germany, Thailand and the United States

Objective: To reduce CO2 emissions from large facilities
This CO2 reduction program aims to promote energy efficiency measures in large facilities and reduce their CO2 

emissions.

Overview: First urban program in the world that covers office buildings
The Tokyo Cap-and-Trade Program is a mandatory reduction program designed to reduce total CO2 emission 
levels in Tokyo, targeting factories and commercial facilities, including office buildings. Covered facilities are 
required to reduce their emissions by themselves or through emissions trading.

Detail: Cap and Trade
Covered facilities: Approx. 1,300 facilities (facilities with annual energy consumption of 1,500 kL or more 
(crude oil equivalent)
Compliance period: 5-year periods (1st period: FY2010-2014; 2nd period: FY2015-2019)
Mandatory reduction: Base emission* × compliance factor** × 5 years 
 * Average emissions for 3 consecutive years between FY2002 and 2007
 ** 1st period: 6% (mainly for factories) or 8% (mainly for office buildings and commercial buildings)
 2nd period: 15% (mainly for factories) or 17% (mainly for office buildings and commercial buildings) 
Compliance: Facilities can meet their obligation by reducing emissions at their own facilities or through 
the purchase of excess reductions of other facilities and offset credits, such as renewable energy credits.
Penalties: If the reduction is not achieved, an order will be issued to reduce emissions by the amount of 
reduction shortage multiplied by 1.3. If violated, the violation will be announced and the payment of a 
monetary amount equal to the reduction shortage and/or additional penalties will be ordered.

<Cap Setting> <Image of Tokyo Cap-and-Trade Program>

<Outcome of the program>
Achieved 26% reduction in FY2015 Drastic and continuous reductions compared to national average

Trade

(1000 tonnes of CO2) 1st compliance period 2nd compliance 
period

Base 
year 2010 2011 2012 2013 2014 2015 FY

Base year 
emissions

Transition of total CO2 emissions from facilities under 
Tokyo Cap-and-Trade



Carbon Reduction Reporting Program for Small and 
Medium Facilities 

Exchange with major cities and countries such as China, France, Germany, Thailand and the United States

Objective: To reduce CO2 emissions from small and medium-sized facilities
A CO2 reduction program aiming to promote climate change measures by small and medium-sized facilities

Overview:  Promoting activities by small and medium-sized facilities
Through this program, small and medium-sized facilities can easily grasp their own CO2 emissions and 
implement specific climate change measures.

Details: Program and outcomes
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Coverage: Small and medium-sized facilities 
not falling under the Cap-and-Trade Program
Required content: Annual emissions of CO2, 
plan for CO2 reductions
Purpose: Visualization of CO2 emissions and 
promoting CO2 reduction measures 
- Submission of this report is required for tax 

deduction eligibility and participation in the 
Tokyo Cap and Trade market

CO2 reduction
- Approx. 13% reduction from the 2010 level 

was achieved in FY2014.
- Over 30,000 facilities are submitting reports 

each year.

Medium-sized tenant buildings benchmark

-13%

verage carbon intensity 75.5

CO2 emissions benchmark
- Amount of CO2 emissions per year divided 

by total floor space (kg-CO2 /m
2)

- Buildings grouped into 30 categories by use, 
each with 7 performance rating ranges

- Allows submitters to compare their CO2 
emissions with the average of other facilities 
in the same building category

Carbon Report
- CO2 emissions benchmarks are used to visualize the energy-saving and low 

carbon levels of small and medium-sized tenant buildings
- Allows building owners to indicate the energy saving levels of their buildings 

to tenants and potential tenants

43.57

38.32
39.25 39.15

37.79



Tokyo Green Building Program
Exchange with major cities and countries, such as China, France, Germany, Thailand and the United States

Objective: To reduce CO2 emissions from new buildings
The Tokyo Green Building Program aims to improve the environmental performance of new buildings

Overview: TMG publicly discloses green building plans made by new building owners
Reporting, rating and disclosure system to improve environmental performance of large buildings newly 
constructed or expanded

Details: Program and outcome
Facilities covered: Newly constructed/expanded buildings with a total floor area of 2,000 m2 or more 
(submission of plans mandatory for buildings with a total floor area exceeding 5,000 m2)
Purpose: To create a real estate market where greener buildings are valued more
Requirement: Building owners are required to design eco-friendly initiatives and to submit a Building 
Environmental Plan outlining the building’s environmental performance
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Non-Residential Buildings Residential Buildings

- Energy efficiency is improving
Number in the circle: Fiscal year
Size of circle: Average total floor 
area

Green Labeling for Condominiums
This label provides information on 
the environmental performance 
of the newly built condominium to 
potential purchasers or renters

Energy efficiency and insulation performance has been improved

Outcome of the Program

Items Assessed                                         Disclosure at TMG website / Plans with ratings are displayed

Trend in Insulation Performance Trend in Energy Efficiency of Equipment

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007

2016

2015

2014

2013

2012

2011

2010

2009

2008

2007



Air Quality Control
Exchange with Bangkok, Beijing, Seoul, etc.

Objective: To improve air quality in Tokyo
Major pollutants that contaminate 
the atmosphere and can have adverse 
effects on human health include 
NO2, SPM, PM2.5, photochemical 
oxidants, sulfur dioxide, and carbon 
monoxide. Environmental standards 
have been established for these 
substances as administrative targets. 
In order to reduce air pollution 
and protect the health of Tokyo 
residents, the Tokyo Metropolitan 
Government is working to meet these 
environmental standards.

Overview: Air pollution monitoring system
Soot and smoke from factories were the main cause of air pollution 
in 1970s. The TMG has been able to significantly improve air quality 
through ordinances and other regulations concerning smoke. Following 
this, various initiatives were taken, such as promoting the use of low-
emission vehicles, regulating diesel vehicle emissions, introducing 
photochemical oxidant measures, and, more recently, engaging in 
reduction of VOC emissions.

TMG has installed equipment to monitor air pollution 24 hours a 
day at 82 locations in Tokyo. Hourly measurements are displayed 
on air pollution maps on the Bureau of the Environment website as 
preliminary values.

Details: Measures to reduce VOC and NOx emissions
Although Tokyo’s air quality has improved, photochemical 
oxidants and PM2.5 concentrations remain above 
environmental standards at many monitoring stations. To 
address this situation, the TMG has been engaging in the 
following measures to reduce emissions of VOCs and NOx, 
which are the cause of photochemical oxidants and PM2.5.

• VOC 
Holding seminars for small and medium-sized companies
Distributing a handbook on VOC control
Dispatching VOC Control Advisors
Analyzing the effects of switching to low-VOC paint
Gasoline vapor reduction

• Strengthening the accreditation criteria for low-NOx and 
highly-efficient small boilers

• Research on PM2.5 generation and reduction
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*1  Number of monitoring stations meeting the standard / Number of 
valid monitoring stations

*2 FY1974 data
*3 FY2011 data

Auto Analyzer

Real time data on TMG website

Accreditation system for low-NOx and highly-efficient small 
boilers and gas heat pumps

<Target equipment >
Boiler (steam boiler, hot water boiler, hot water generator, hot and cool 
water generator), gas heat pump unit, cogeneration unit

Conditions that existed when the 
environmental standards were set*1 FY 2015

Year Achievement
rate*1

Average
concentration

Achievement
rate

Average
concentration

SO2 1973 10/19（53％）*2 0.019ppm 20/20（100％） 0.002ppm
CO 1973 17/17（100％）*2 1.8ppm 11/11（100％） 0.2ppm
SPM 1973 0/19（0％）*2 0.085mg/m3 47/47（100％） 0.019mg/m3

Ox 1973 0/19（0％）*2 0.029ppm 0/41（0％） 0.031ppm
NO2 1978 10/35（29％） 0.034ppm 44/44（100％） 0.017ppm
PM2.5 2009 2/16（13％）*3 15.7µ g/m3  40/47（85％） 13.8µ g/m3

<Target equipment >
Boiler (steam boiler, hot water boiler, hot water generator, etc.), gas heat 
pump unit, cogeneration unit

Conditions When Environmental Standards Were Set and in Recent Years
(At the time environmental standards were set FY2015)

Super Iow-NOx Low-NOx



Preventing Air Pollution through the Reduction of 
VOC Emissions

Objective:  To reduce VOCs in factory emissions
Under a regional cluster collaborative research and development 
program supported by the Tokyo Metropolitan Government 
and the Japan Science and Technology Agency, the Tokyo 
Metropolitan Industrial Technology Research Institute jointly 
conducted research with universities and companies to develop 
technology aimed at reducing emissions of volatile organic 
compounds (VOCs), a precursor for air pollutants, from factory 
emissions.

Overview: VOC decomposition catalysts and system
New VOC decomposition catalysts using Cobalt (Co) and Cerium (Ce) oxide were developed. In addition, a 
new VOC treatment system using these catalysts was developed for paint curing ovens through joint research 
with private companies.

Details:
(1) New VOC decomposition catalysts using Co and Ce Oxide
Applications

• Decomposition of VOCs in gas emissions 
from paint and printing factories

• Odor removal in chemical factories
Features

• Effective for most VOCs
• Low cost. Precious metals such as platinum 

are not used

(2) VOC treatment system for paint curing ovens
Applications

• Reduction of  VOCs and odors from emissions from paint curing
  ovens

Features
• Automatic control possible
• Energy efficient through exhaust heat recovery
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Ball type Honeycomb type

VOC Removal Rate

VOC Treatment System

Exterior appearanceSystem construction

Air Pollution Caused by VOC



Diesel Vehicle Emissions Control
Exchange with Bangkok, Beijing, Seoul, etc.

Objective: To reduce air pollution caused by automobiles
To date, the TMG has worked to improve air quality by regulating the use of old diesel vehicles in accordance 
with Tokyo’s environmental protection ordinance and other measures and promoting the use of low-emission 
vehicles, and has made significant achievements.
Since the enforcement of regulations, diesel vehicles that do not satisfy particulate matter (PM) emissions 
standards designated by the ordinance have not been allowed to be driven in Tokyo as is. Owners must either 
replace such vehicles with models meeting the latest regulations or low-emission vehicles, or equip them with 
PM reduction devices designated by the Governor of Tokyo. Vehicles are waived from regulation for the first 
seven years after new vehicle registration.

Overview: Improvement in air quality through diesel vehicle regulations
As Japan’s vehicle emissions regulations were limited to central government regulations for new vehicles, it was 
inevitable that improvement to air quality in urban areas where vehicles are especially concentrated would take 
time. The TMG then stepped in as the first local government 
to set diesel vehicle regulations that required vehicles in use 
to comply with emissions regulations, with this commencing 
in October 2003.
With the start of regulations, the TMG strongly urged the 
auto industry and others to develop diesel particulate filters 
(DPF), and the oil industry to supply low-sulfur diesel fuel. 
Furthermore, the TMG created an enforcement system and 
extended financial support to vehicle users. 
As a result, air quality in Tokyo improved dramatically from 
2004 with respect to suspended particulate matter (SPM) 
concentrations.

Details: Measures against diesel vehicle exhaust emissions

<Enforcement of Diesel Regulations>
To ensure effective enforcement of diesel regulations, a team of vehicle pollution inspectors, mainly former 
police officers, are dispatched to identify vehicles in violation. Enforcement by the team includes inspections 
of vehicles on the street and at distribution centers, and the use of video cameras to record vehicles driving in 
Tokyo. An ordinance regulates that violators will be prohibited from operating the vehicle, and in the case of a 
repeated offense, can be fined.

<Support measures>
To assist small and medium-sized enterprises in complying with the requirements of the 
ordinance despite their challenging business environment, the TMG offers subsidies for 
the purchase of DPF and low-emission vehicles, as well as assistance in obtaining loans.
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Enforcement using a mobile camera Enforcement on the street Fixed cameras on an expressway

Sticker displayed by 
vehicles equipped with 
PM reduction devices

Achievement Ratio of Environmental Standards for SPM 
Concentration at Roadside Air Pollution Monitoring Stations 



Realizing a Hydrogen Society
Objective: To spread the use of hydrogen energy
<Significance of a hydrogen society>
1) Lower environmental impact   2) Diversification of energy sources
3) Major economic impact due to its broad industrial coverage
4) Effective source of energy in times of emergency

Overview: Initiatives for realizing a hydrogen society
1) Promote the use of fuel cell buses
2) Promote the use of CO2-free hydrogen 
3)  Realize a community that will serve as the model for an advanced eco-city (Athletes’ Village following the 

Olympic and Paralympic Games Tokyo 2020)

Details:
1) Promote the use of fuel cell buses
•  Operation on Toei Bus routes commenced March 21, 2017.

•  First use of a commercial fuel cell bus 
on a public transport route in Japan. 

<How a fuel cell bus works>
High pressure storage tanks on the bus 
supply fuel cells with hydrogen. There, 
the hydrogen reacts with oxygen in the 
air, producing electricity which powers 
the motor of the bus.

2)  Agreement with Fukushima Prefecture, the National Institute of Advanced Industrial Science and 
Technology (AIST), and others to promote the use of CO2-free hydrogen, etc.

•  Boost research and development of CO2-free hydrogen 
produced by renewable energies.

•  Work together with the aim of using CO2-free hydrogen 
produced in Fukushima Prefecture at the Tokyo 2020 Games.

•  Support Fukushima Prefecture as it works to recover from 
the 2011 Great East Japan Earthquake by expanding the use 
of renewable energies and gathering energy-related industries 
in the prefecture, among other efforts.

3)  Realize a community that will serve as 
the model for an advanced eco-city.
(post-Games use of the Tokyo 2020 
Games Athletes’ Village)

•  Be the first district in Japan to use a pipeline 
to supply hydrogen for practical use.

•  At the time of the Tokyo 2020 Games, along 
with leading initiative to supply hydrogen 
to a portion of vehicles and facilities, an 
information center will also be established 
to promote the usefulness of hydrogen and 
Japan’s latest technologies to the people who 
gather from around the world.

123

Infrastructure
D

isaster prevention
Environm

ent
H

ygiene, Industry
Energy Bureau of Environment and Bureau of Urban Development and Bureau of Transportation　　No.59



Nickel Electroplating Method with Low Environmental 
Impact

Objective: To comply with boron discharge regulations through a new nickel 
electroplating method
Nickel electroplating is widely used for surface finishing. 
The conventional nickel electroplating bath contains a high 
concentration of boric acid. However, there are concerns 
that boric acid may be toxic to humans. In 2001, restrictions 
were introduced in Japan on boron concentrations in effluent. 
Against this backdrop, responding to a request by the Tokyo 
Electro-Plating Industrial Association, the Tokyo Metropolitan 
Industrial Technology Research Institute developed a boron-
free nickel electroplating bath with low environmental load.

Overview: The world’s first boron-free nickel electroplating method (citric acid bath)
• Development of a new nickel electroplating bath that complies with effluent regulations by replacing 

conventional boric acid with non-toxic citric acid.
• Electroplating by the new method can be done with the same equipment, under the same conditions, and at 

about the same cost as the conventional method.

Details: Features of the new nickel electroplating 
method using citric acid
• Film properties of non-glossy plating are superior to that of 

conventional baths (fine and hard).
• Metallic impurities in the bath have little effect on the plating.
• When a citric bath nickel undercoat is used for chrome plating, 

coverage is improved with little color irregularities. (see photo) 
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Typical examples of nickel electroplating

Top layer: Chrome plating
Undercoat: Nickel plating
Undercoat: Copper plating
Substrate: Iron

Top layer: Chrome plating
Undercoat: Nickel plating
Undercoat: Copper plating
Substrate: Zinc die cast

Further application of the 
technology
Capitalizing on the superb 
undercoating properties 
of the citric acid bath, use 
of this technology is being 
expanded to areas other 
than decorative applications, 
such as nickel undercoats 
for electronic components.

Left: Citric acid bath undercoat 
(little color irregularities) 
Right: Conventional bath 
undercoat (significant color 
irregularities) 

Chrome plating with nickel undercoat

Comparison of conventional bath and citric acid bath

Water faucet Door handle



Incineration Plant
Exchange with many cities and countries such as Hanoi, Jakarta, Malaysia, Moscow, Singapore, etc.

Objective: To control pollution in the incineration process; effective use of heat 
energy and incineration ash
Environmental impact is reduced through emission control and proper treatment of hazardous substances in flue 
gas and effluent from incineration plants, and heat energy and incineration ash are also efficiently used.

Overview: Flue gas and effluent measures, power generation and heat supply, 
effective use of incineration ash 

1 Emission control and removal of hazardous substances in flue gas and effluent
2 Effective use of heat generated during incineration for power generation and heat supply
3 Delivering incineration ash to private cement manufacturers for effective use as raw material for cement

Details: Strict self-imposed regulatory levels for flue gas and effluent; highly efficient 
power generation; proper management of quality and transportation of ash

1 Regarding flue gas measures, waste is stirred in the bunker and incinerated at 800°C or higher for at least 2 
seconds, while flue gas is quickly cooled in the cooling tower, and hazardous substances are removed by flue 
gas treatment facilities. Emissions are controlled through self-imposed regulatory levels that are stricter than 
legally set regulations. As for effluent, pollutants are removed by coagulating sedimentation and filtration 
treatment.

2 Waste heat from combustion is either recovered in a boiler at 4MPa and 400°C for power generation by a 
steam turbine (efficiency of at least 20%) or supplied directly to heat pools, etc.

3 Incineration ash (bottom ash) is used as a raw material for ordinary Portland cement. Pre-shipment check of 
the ash, safe and well-planned transportation management, and confirmation of the manufactured cement’s 
compliance with JIS standards are implemented. 
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This is a technical solution of the Clean Authority of TOKYO (CAT 23).

Figure: Mechanism of an incineration plant

Figure: Effective use of heat



Recycling Incinerator Ash into Eco-Cement
Exchange with Singapore

Objective: To create a recycling-oriented society
Incinerator ash, which used to be buried, is recycled into cement to extend the service life of landfill sites, as 
well as to build a recycling-oriented society.

Overview: Incinerator ash used to produce cement
Eco-cement, a combination of the terms “ecology” and “cement,” is made primarily from incinerator ash. 
Because incinerator ash contains calcium, silicon, and other substances needed to produce cement, it can be 
used as a raw material for cement. Eco-cement is a civil engineering and construction material covered by the 
Japanese Industrial Standards. 

Details: Production process of eco-cement
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Clinker

The eco-cement project is undertaken by the Tokyo Tama Regional Association 
for Waste Management and Resource Recycling.

1. Incineration plant

4. Pre-treatment

2. Incinerator ash

5. Calcination

3. Ash arrives

6. Eco-cement

Wet ash is dried, crushed, and 
mixed with limestone and iron.

The materials are mixed evenly 
and calcined at a temperature of 
1,350 degrees Celsius or higher 
into clinker.

Gypsum is added to the clinker, 
which is then pulverized into eco-
cement.

Example of a concrete product made with eco-cement Eco-cement plant

Eco-cement has 
almost the same 
properties as ordinary 
cement and can 
be used in various 
applications, such as 
civil engineering and 
construction.



Leachate Treatment and Landfill Gas Power 
Generation at Tokyo Bay-side Landfill

Exchange with Jakarta, Singapore, etc.

Objective: To implement environmental measures at a landfill site
1. Leachate Treatment

Leachate is rainwater that has become contaminated by passing through layers of waste. With the aim to 
improve the quality of this water, the TMG collects leachate efficiently at a controlled final landfill site and 
treats it at a wastewater plant. 

2. Landfill Gas (LFG) Utilization 
Landfill gas, including methane gas, is generated from the decomposition of waste. The LFG is collected and 
used to generate power for the effective utilization of energy and reduction of environmental impact.

Overview:
1. Leachate Treatment

The leachate quality fluctuates significantly according to the kind of waste, landfill period, amount of rainfall, 
and various other factors. Therefore, in order to level the load on the treatment plant, leachate is first collected 
in the buffer reservoirs to homogenize the quality and then sent to the wastewater treatment plant.

2. Landfill Gas (LFG) Utilization 
LFG, collected by the gas-collection pipe, is used for power generation by the micro-gas turbine power 
generator after desulfurization and temporary storage.  

Details:
1. The process of leachate treatment
The leachate treatment involves the three following 
processes.

• Biological treatment: Organic matter is 
decomposed by microorganisms.

• Coagulation/sedimentation: The contaminants 
are bound by chemicals (coagulant) and 
precipitated 

• Physical treatment: Small suspended solids are 
removed by a sand filtration system, etc.

2.  LFG power generation
• Desulfurizer

Desulfurizer removes the hydrogen sulfide contained in the LFG to prevent 
corrosion of facilities. The LFG is passed through a gas filler composed mainly 
of iron oxide.

• Gas holder
Gas holder stores the gas to enable stable power generation.  
Storage capacity: 1,000m3

• Micro-gas turbine generator
Small gas turbines generate power by burning the LFG.
Power generation capacity: 30kW×6 units, 95kW×1 unit
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Leachate treatment process

Desulfurizer, Gas holder

Micro-gas turbine generator

Biological treatment Coagulation- 
sedimentation Physical treatment



Leachate Seepage Control at a Landfill Site
Objective: To ensure the safety of landfill sites
In order to ensure the comfortable lives of Tokyo residents 
and maintain urban dynamism, measures are taken for the 
Shinkaimen Landfill Site, the last piece of such reclaimed 
land in the Port of Tokyo, to be used effectively and safely 
for as long as possible.

Overview: Seepage control and leakage 
prevention
(1) Seepage control

• A double layer of seepage control measures are taken 
to prevent contaminated water from leaching into 
groundwater or seawater.

(2) Triple tubular steel pile method
• When bridge piles are driven in a landfill site, they pierce an underground shielding layer, which could lead 

to the leakage of polluted water. This method was developed to address this problem.

Details: Double layer of seepage control measures / triple tubular steel pile method
(1) Seepage control

• In addition to seepage control sheets placed behind steel sheet piling, measures are taken on the masonry 
joints of the revetment and the joints of steel pipe sheet piles, such as using flexible masonry joints, asphalt 
mastic, and grout, for a double layer of seepage control measures.

• The premixing method was applied to reduce the earth pressure behind the revetment and to extend the life 
of the landfill by using soil from the site. This method is expected to also be effective in blocking seepage of 
leachate.

(2) Triple tubular steel pile method
• An all casing method is used. A casing pipe is inserted into the waste layer and the waste inside the pipe is 

removed. A sheath pipe is inserted within the casing, which is then inserted with a pile.
• By using this method, a pile can be driven without dragging in the surrounding waste. Also, it can prevent the 

spread of leachate even when the shielding layer is penetrated.
• This method can be applied at a landfill in operation, as well as at a covered site where the polluted soil has 

been contained.
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Premixing method
100-meter-long gently sloping 
revetment and shallow

A.P+30.0m

A.P+6.0m

Landfill 
site

Water sealing 
sheet

About -10.0m A.P.

Seabed
 (cohesive soil 
layer)

About -40.0m A.P.

Backfill
Rubble 
mound

Steel sheet pile

Soil improvement
(CDM)

Cement deep mixing method

Soil improvement
(SCP)

Sand compaction pile method

Sandstone

Armor stone
Tide pool

(Revetment)
Caisson

Waste layer

Shielding 
layer

Support 
layer

Casing pipe (Ø2000mm)
(Casing pipe is removed 
after a sheath pipe is driven.)

Sheath pipe (Ø1700mm)
Pile (steel pipe Ø1000mm)

Fluidization-treated soil, 
cement milk or other 
material is poured.

Triple tubular steel pile 
as seen from above

Triple tubular steel pile methodSeepage control



135

Accelerating Consolidation Settlement at a Landfill Site
Objective: To effectively use landfill sites
In order to ensure the comfortable lives of Tokyo residents and maintain urban dynamism, measures are 
taken for the Shinkaimen Landfill Site, the last piece of such reclaimed land in the Port of Tokyo, to be used 
effectively and safely for as long as possible. 

Overview: Vacuum consolidation drain method using capped drains
• This method is applied to increase the capacity of the landfill by accelerating the consolidation settlement of 

the reclaimed land and the seabed.

Details: Accelerating consolidation to increase landfill capacity
• In this method, a vacuum pump drains water from the cohesive soil under the seabed to accelerate settlement.
• By properly accelerating the subsidence of the seabed and soil within the reclaimed site, this method makes it 

possible to increase the capacity of landfills to accept dredged soil.
• Type of soil: cohesive

N-value of ground: 15 or less
Depth: up to about 40 meters
Location: offshore landfill site
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