URBAN PLANNING SYSTEMS TO ACHIEVE
PoLicy=LeEp UrBAN DEVELOPMENT

To encourage various construction projects for realization of the future
vision for the city, using urban planning systems concerning land use

@ Policy

Through land use zoning and encouragement of high-quality private-sector

development projects, Tokyo is working to enhance the attractiveness and
dynamism of the city. This includes bolstering international business functions,
creating urban green spaces, and forming elegant cityscapes.

Urban planning system example

Zoning districts and floor area ratio
Zoning system that places certain restrictions on buildings to encourage
reasonable land use

JapaneseTranslation
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Urban development systems

For building projects that contribute to the formation of a pleasant urban
environment such as those providing space open to the public, these systems relax
regulations such as those applying to floor area ratio and roof height and angle.

3% 1 Floor area ratio 500% Added {!00" %3
Building coverage ratio 80% (Image) arearatio
Site area 10,000m? 50,000m?
50,000m? Public accessible %4
open space

Building planned using the urban %5

Ordinary building plan 3% 2 e

Special Development Areas for Urban Renaissance
In priority development areas for urban
renaissance, in place of existing regulations this
system sets floor area ratios within the extent
necessary to achieve urban renewal.

Example: GINZA KABUKIZA (Kabukiza Theater)
Floor Area Ratio: 1,220% (Previously 670%)
Building height: 145.5 m

Completed: February 2013

Contributions to urban renaissance:

Creation of a basement level plaza with direct Photo courtesy of Shochiku

subway access, a public parking facility, and the Co., Ltd., Kabukiza Co., Ltd.
rebirth of the Kabukiza Theater %6
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Lanp READJUSTMENT PROJECTS,
UrBAN REDEVELOPMENT PROJECTS

To improve urban functions and create highly convenient urban
areas, by implementing comprehensive urban development in

an integrated manner such as building roads, parks, and plazas,
along with developing residential land and supplying quality urban
housing.

Land readjustment projects

Policy

The location and area of individual housing lots are reallocated (i.e. replotted) for
the development of public facilities such as roads and parks.

Before After
Resident A Resident B Resident C Resident A Resident B Resident C
Resident F
Resident D Resident D
Resident E
Resident E Resident F
Resident G
Resident G

Park
Waterway —e
\ Waterway Y Reserved land

| System of land readjustment projects % 1

JapaneseTranslation
i om LR UFIEES B W HEOIR. 88, /B, LBSEEREILLLDIC,
E DB RIFLEHEFEDHIEAE ERAMAEDL O ) & —EFIIICIT,

TR E RS
BER, AEFO/KEREERT 2 HEc 0EHMOMBECHRZBLE (Hit) 75,




THXEFEEFR, mEMHEHESE

Urban redevelopment projects
Policy

Original assets are exchanged for equivalent rights to new buildings in the
redevelopment project that aim for efficient, sound, and intensive use of land for
the development of public facilities such as roads and parks.

After

Reserved floor
X
Before

Rented
houseD

| System of urban redevelopment projects 3 2
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ErrecTive Use oF MeTropoLiTAN HousING
THROUGH SYSTEMATIC MAINTENANCE AND REPAIR

N

With approximately 260,000 units and 1,600 housing developments,
Tokyo aims to effectively utilize this metropolitan housing stock
through seismic retrofitting and efficient repairs, as well as

improvements to make buildings more barrier-free and eco-friendly.
/

@ Seismic retrofitting

Before

To quickly enhance seismic resilience to
better prepare the building for a strong
earthquake, retrofitting must be done in
a way that allows residents to continue

living there during the work.

Securing safety of residents Bracing
through seismic retrofitting _
- ~ N

/ \
After I \,
Installation of external bracing allowed \ /
residents to live in the building during \ ,
the seismic retrofitting work. S o Z

Japanese Translation
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@ Barrier-free renovation /7 A\
/ \
Before I \
The buildings must be made more I I
barrier-free to accommodate senior 1 |
citizens. \
1
Installing an elevator and slope \\ _ /
to facilitate smooth movement
After - \
By installing an elevator and slope at / \
the existing building, housing that I |
offers peace of mind to all residents was I
secured. ! !
\ 1
\ /7
— — \‘
- _

For more information

http://www.zaimu.metro.tokyo.jp/kentikuhozen/eizen/taisinka.htm
(in Japanese)
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MAaINTENANCE AND RENEwAL oF TMG-
OwNED BUILDINGS

[To promote systematic maintenance and renewal of TMG-owned buildingsj

@ Issues related to the aging of TMG-owned buildings

* Many of the metropolitan-owned facilities were built during Japan’s rapid
economic growth in the 1970s or the economic bubble of the 1990s.

* Those built in the 1970s are aging, and those built in the 1990s now
require refurbishment.

* Systematic maintenance and renewal are necessary to ensure that such a
situation does not affect metropolitan government services.
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Total floor area of constructed TMG buildings by fiscal year
%2 %3 %4
Japanese Translation
(BAREYOHEN LT & )

BEEEYOEHLICET 55RE

- HAEEEY X, 1970EROBEMRHAKR U1990FERDNTLHICZ S < 2 i

- HTEE, BEYOENEAETLTED, RER, RiEzhoL LB Ek
HRY - CRICHEBE GG VLD, FIERAHESFRET NBE



FEEEY DIEIFERN

Formulation of the “Second 10-Year Plan for Maintenance and
Renewal of Major Facilities”
Buildings subject to the plan are metropolitan government offices, metropolitan
schools, police stations, and other facilities that:
1) are about 35 years old or older and have a total floor space of at least 3,000m’, or
2) are about 10 years old or older and have a total floor space of at least 10,000m’

(Program period and estimated costs)

Phase 1 (2015-2018) Phase II (2019-2021) Phase III (2022-2024)

Approximately 750 billion yen

For more information

http://www.zaimu.metro.tokyo.jp/kentikuhozen/eizen/10nenn/10kanennhon
bunn.pdf (in Japanese)
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Making TMG-OwNED BUILDINGS
GREENER

To promote energy-saving initiatives in buildings when they are
newly constructed or rebuilt

Energy savings and use of renewable energy at TMG-owned
buildings
The TMG has established the “Tokyo Energy Savings & Renewable Energy
Specifications” to ensure the efficient use of energy in its buildings by reducing
thermal load and

introducing Image of application of the specs in a metropolitan government office
with a floor space of 3,000 m* % 1

cutting-edge

energy-saving %2 o
X igveficiency
equipment and Builingsenrgy consumpion cutby abou 6p 0% POnT TN RS
(compared o average office building Plantd roof
various renewable consumption in Tokyo) %3
) Roof insulation High-efficiency
energy equipment, T argondiioning
. . High-effciency
taklng occasions fan
External wall
insulation
SuCh as the Natural ventilation
rebuilding of such .
facilici LEDlighting 3% 4
acilities.
Sun shield
Building energy management
Double glass sysiem (BEMS)
Cooinghect Central controller
coingheaing
french
JTpPS— Geothermal Cogeneration
heat pump
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Efficient use of energy

<Examples of application of the specifications>

1) In addition to solar power generation equipment, promote the introduction of
equipment utilizing solar thermal energy, natural wind, geothermal energy, and
other types of renewable energy

2) Reduce energy consumption at TMG-owned buildings by significantly expanding
the use of LED lighting and adopting even more efficient electrical equipment

3) Reduce energy consumption for cooling and heating by using insulation

1) Solar power generation equipment 2) LED lighting

3) Planted roof

For more information

http://www.zaimu.metro.tokyo.jp/kentikuhozen/26syouenetyousyaimage.pdf
(in Japanese)

TxLF—FEROEFHEE

LR BRI

OKRBAHBRMHICINZ, KB, BRAOR, HFREOFEFMRETI LT —FAT 55K
TEDEA & HeAE

QLED BADOKIELBAILK, —BOEHERLBIRBOEKAL L (L 2 BAREYDE
TrF—1t

OWEBRICL 2 ABEEOE T LF —1L

WAREART O,
http://www.zaimu.metro.tokyo.jp/kentikuhozen/26syouenetyousyaimage.pdf

10



11

City=PLANNED RoADs

‘ DeveLoPMENT PoLicy FOR

S
Roads designated for development under the City Planning Act (city-planned

roads) play a crucial role in not only boosting transportation and logistics
functions and thus revitalizing the economy, but in other capacities as well,
such as supporting people’s daily lives and, in the event of a disaster, aiding
rescue and relief efforts. The TMG is proceeding with the systematic and
gffective construction of city-planned roads.

\
@ Policy

The TMG formulated the “Development Policy for City-Planned Roads in

Tokyo (4th Construction Plan)” in March 2016, and is working to promote the
construction of these roads. The plan sets forth the roads that should be developed
on a priority basis over a span of about 10 years. Within the areas designated for
city—planned roads, restrictions are imposed on construction activities under the
City Planning Act to facilitate road construction.

| Completed City-planned road 3 1

Current status of the development of
city-planned roads # 2

As of March 31, 2017

Planned | Completed Ratio

3,210km 2,040km 63.5%

JapaneseTranslation
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Review of the future city-planned road network

As for city-planned road projects for which work has not yet started, each road
was examined for its necessity in the context of vitality, disaster preparedness,
living, and the environment. Those projects that were not confirmed to be
necessary were designated as “routes for review.” The necessity of these roads will
be evaluated again based on local needs.

Selection of roads for priority development

Of the city-planned
roads confirmed to
be necessary, 320
sections totaling
226 kilometers of
roads were selected
as roads that should
be developed on a
priority basis over
the 10 years from
FY2016 through
FY2025. Six
criteria were used
in the selection,
with both regional
and local needs
taken into account.
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|SOLAR HeAT=-BLocKING PAVEMENT

[Pavement reflects sunlight to reduce heat ]

@ Increasingly intense summer heat in Tokyo

* Tokyo’s temperatures are rising.
* Measures including heat island countermeasures must be comprehensively
advanced to improve Tokyo’s thermal environment.

20
21 23
22 24
()
3.0 /v Tokyo
Distribution of average daily lows in Tokyo (*C) 1 2.0 M ,'V

A Y

(July 1, 2013 — September 30, 2013) \4 o Japan

1.0 M/ World
0.0 W

1900 1920 1940 1960 1980 2000 (year)

Annual average temperature deviations for
Tokyo, Japan, and the world 3% 2
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Solar heat-blocking pavement mitigates the rise in road surface
temperature.
(Features)
* Application of special coating (heat-blocking material) on pavement
surface
* Mitigates the rise in road surface temperatures by up to 8°C

(Progress)
* Full-scale implementation from fiscal 2008

* Approximately 96km stretch of roads paved (as of the end of March 2018)

DEVET TS ORIl Nighttime
<Or

v

1) Pavement )
reflects sunlight.
3) Pavement

reduces Infrared Image

%3

radiated
heat.

A A 4

2) Heat storage is reduced, lSOIM heatblocking pavemen(l Hich
mitigating the rise in road N
‘é Upto&C
jicduction

surface temperature.

Standard asphalt pavement @

‘ For more information

http://www.kensetsu.metro.tokyo.jp/content/000039832.pdf (in Japanese)
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‘LIFE ExTENSION OF BRIDGES

[Fron1stopgaprepawsto preventive maintenance j

Many bridges were built during Japan’s rapid economic growth.
Now they are aging and set to reach their period of renewal at the
same time.
It is important to first gather accurate data on the conditions of bridges through
inspection and other means. Then the bridge renewal period must be spread out

by extending the lives of bridges and making repairs in a systematic manner before
damage and deterioration progress.

60

High-growth period

1955 1973
50

40

30

20

01901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011
| Bridges constructed by year 3 1

JapaneseTranslation
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Life extension projects are being promoted with the aim of
extending bridge life by at least another 100 years.

-
S -
e

1

’
_ ’
4

4
’

Connecting girders together to 3% 2 R
make the structure continuous A

’——ﬁA

Before After

For more information

http://www.kensetsu.metro.tokyo.jp/jigyo/road/kanri/gaiyo/yobouhozen/
bridge_yobouhozen.html (in Japanese)
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http://www.kensetsu.metro.tokyo.jp/jigyo/road/kanri/gaiyo/yobouhozen/bridge_
yobouhozen.html
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|Bus LocATion SYSTEM

To provide detailed information on bus operations to improve
service

@ Challenges in urban areas with heavy traffic volume

* Location data gathered by sensors at each bus stop on the road — Not
possible to determine the location of buses between stops
* Wireless communications — Transmission of location information is

delayed due to polling intervals
Due to the time lag in information provided to customers, there is room for
improvement with respect to time accuracy.
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Provide customers with very near real-time information on bus
operations
(Features)
* GPS is used to track the detailed location of buses.
* Using a mobile phone network for data transmission, bus operation
information is immediately collected.
(Results)
* Ability to provide customers with near real-time information on bus
operations (Approx. 900 approach indicators installed)
* Website users: approx. 456,000 views per day (of which the English
language site records approx. 15,000 views per day)

%8 %9 %8
Mobile phone Data center Mobile phone
network network
. — e
2t 4 | OGP tracking

Internet

u
%10
@lnfom.mon]
fiby g
®Website g
6

For more information
https://tobus.jp
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OPERATION OF FUEL CELL BUSES ON A
LocaL Bus RouTte

Operation of fuel cell buses on a Toei Bus route to help realize a
hydrogen society

@ Challenges to spreading the use of fuel cell buses

* High cost of fuel cell buses
* Constructing hydrogen stations with ample capability to refuel buses near

bus depots is crucial.

%1 %2 %3
%4
%5
Advantages * 6 Challenges *7
* Eco-friendly * High cost of fuel cell buses
* Very quiet * Few hydrogen stations
* Very responsive
JapaneseTranslation
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Toei Bus leads in putting fuel cell buses into service and promoting

their use

(Features)
* First use of a commercial fuel cell bus on a public transport route in Japan

* Fuel cell buses are clean, powerful, and silent

(Status)
* Fifteen buses in operation (by the end of FY2019)
* Operated on the Tokyo Station Marunouchi South Exit — Tokyo Big Sight

route
* Aim to introduce about 70 buses by 2020

Fuel cell buses
Hydrogen stations

Expand the use of fuel cell
buses, encourage the
establishment of hydrogen
stations

For more information

https://www.tobus.jp
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Jacker METHoOD FOR SHORTER ON-SITE
CONSTRUCTION

Enhancing the earthquake resistance of wharves while minimizing
the work’s impact on neighboring berths

Enhancing the earthquake resistance of wharves while minimizing
the work’s impact on berths in service

Work is ongoing on the berth
in red. The neighboring ones
(in blue) are in service.

l
The work’s impact on arriving

and departing container '
vessels and their loading and
unloading operations must be
minimized.
l
The on-site construction
period needs to be shortened.

JapaneseTranslation
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Adopting the jacket method, which shortens on-site construction

periods and enhances earthquake resistance
The jacket, a tubular truss structure consisting of legs, braces, horizontal members,
and beams produced at a plant, is fixed to the seabed through steel-pipe piles
inserted inside the steel pipe legs.

Structures constructed by this method are earthquake resilient with lictle
horizontal displacement due to strong horizontal rigidity.

%1

Coated with seawater-resistant stainless steel
(segments colored in silver)

J1 Jacket (520 tons)

%2
Box girder

x4
On-site construction was about
Steel pipe (leg) two months shorter compared
to the standard method

(in the case of redevelopment work
on the Oi Container Terminal)

Pier construction at the Oi terminal’s new berth No. 5 (FY2001)
%3
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CoNSTRUCTING PORT FACILITIES ON
SorFr GROUND

Soil improvement methods to make it possible to construct port
facilities even on soft ground

The Port of Tokyo seabed is formed by layers of soft cohesive soil
(soft ground).

Soft ground can cause
* structures to sink

* liquefaction when an earthquake occurs
making the construction of port facilities impossible.

JapaneseTranslation
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Various soil improvement methods make construction possible.

Through soil improvement
+ Settlement of structures
can be mitigated
* Liquefaction caused
by earthquakes can be
prevented

Facilities constructed 502

Soil improvement

through soil improvement
* Mooring facilities such
as wharves (includes

seismic reinforcement)

Main soil improvement methods for:
* Revetments at landfill

* Wharves, revetments at landfill sites, etc.

sites — CDM (Cement Deep Mixing Method)
* Coastal reverments — SCP (Sand Compaction Pile Method)
* Coastal revetments

— SJMM (Advanced method of CDM)
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LARGE=ScALE IMPROVEMENT OF SuBwAy
STATIONS

Expanding existing subway stations to enhance punctuality and
passenger comfort

The rise in passenger traffic causes problems, such as overcrowded

stations and train delays.

* The number of passengers has increased because of population growth in
areas along subway lines, redevelopment around stations, and other factors.

* Passengers can move only very slowly due to the insufficient width of
platforms.

* The situation makes subway travel less convenient and less comfortable.
Trains are delayed because more time is required for boarding and alighting.

| Overcrowded platform

JapaneseTranslation

(BHEOMTHERERL, FIREOMREM L FIEOERHEEAL )
HREMINIC & BIRM, FISGEE
RRRACHED, BREZOER
- BEfE DR — LIBE TIEAR




Hy FERERDAFIRILR

Widened platforms allow smooth boarding and alighting, and
prevent train delays.
Projects involve:
* Adding and widening platforms
* Allowing smooth boarding and alighting to prevent delays and ensure
punctuality
* Creating space for installing barrier-free facilities
Examples of projects:
* Sengakuji Station on the Asakusa Line
(Work to expand the station to areas beneath private land conducted in
tandem with local redevelopment)
* Kachidoki Station on the Oedo Line
(New platform built beneath a road)

Sengakuji Station
* Work conducted in tandem
with redevelopment

* Widening of platforms

Kachidoki Station

+ Construction of a new

platform

75y bR—LMEIETR —L—RGFEEE, EHEERHIE
(518)
+ 7Ty bk — L OYEPHER & KR
- B SER(C & 0 EERSLIE, ERFIERER
CNYT T —FEERORBEAR—REIH AL
(&)
CRERR REFHR
(BB LB L, RhERHT (CBR% HK5R)
- KIIF# BsE& &BR
(CEERMTERIC TS v bk— L % H#5R)
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PLATForm Door OpPeraTiONS UsInG
QR CoDEs

[One action to open and close platform doors and car doors j

@ Challenges to platform door installation in urban areas

* Separate control of subway car doors and platform doors by train crew
could result in trains stopping at each station for longer minutes, thus
reducing transport capabilities.

When different types of trains (e.g. two-door cars and three-door cars,
six-car train and eight-car train) arrive at the station, platform doors need

to be controlled to open or not.

Devices for opening platform doors in tandem with corresponding car
doors would solve the problems described above. However, such devices
would have to be installed on all trains and other operators’ trains as well
when there are through-services with other railway operators.

| Verification tests on the Asakusa Line % 1

JapaneseTranslation

(7v74vavcommEn )

HHEBICEH T B R— L F T EEOERE

R L B TEROR-

OBELNEMF 7 LAR—L FTOELDEREZHN < (2175 &, BROEFERSMEML
EENET 2B BnnH 5

O2B&ESC 3FEE, H5U\(%6 MRS 8 iRz L, Bk GIEBEDIIENFEN AN DHE
BEAT 2 F7 & LAWK 7Dik— 4 K 7HIEALE

OFEMF7 &A—u F7HEBL TR B2 M I NI LRERBESHERT 50, 2T
DEMICEBLZEM T I2VELH ), BICHEEBEEZIToTLWIBRARLEIFIFE) AN
I 2t DEFICH L THERBEETLARTNER DLW
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QR J— RICEBH—A R 7RI EF#IiE5ifT

Developing and implementing a new system that links car door

and platform door operations

* A QR code is placed on the glass window of the subway car door. A QR
code reader installed above the platform detects the QR code and its
horizontal movement for control of the platform doors.

* The QR code also contains data on the number of doors on each car and
the number of cars on the train. This makes it possible to open and close
only the platform doors necessary for each train.

State of car door opening and closing ¢ 3

i Scanner (reader) % 6
' |
Platform d.oor Subway car doors # 7
control unit
¥ 2
N
. ____>> Platform doors QR Codes
Controls the opening and x4

closing of platform doors 3% 5

BERR7EA—L R T72ESHSEIHLO R T LEER - EA1
CHEEF7 (47 2E) (2 QR a— FABERS, R~—4 EEBICEREL 2 QR 5EEEE T QR
- FLZOEFRAOBIE ] 2FAHAEWD, K—L4 FT7EGET 5,

QR IA— FOT7T—2EHICERO FTHCRRNERBE 22D LT, TNETIOERIC
EolfIBDA— L K 7EIEAAETRE,

Figure

1 ERENRERRICEH S SRR 4 KR—L KT 7 EME
2 k—L RT7HIEEE 5 &—u K7 OB

3 E 7RO 6 RFvF— FEAHEWYEB)
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‘LEAKAGE PRrRevenTioN MEASURES

Through technologies to prevent water leakage, Tokyo works to
achieve effective use of precious water resources, and reduce
environmental impacts

@ Problem faced by cities with a developed water supply system

Back in 1955, the rate of leakage in Tokyo was as high as 20 percent. Tokyo had
to urgently develop leakage prevention measures for the effective use of water,
which is a precious resource.

Leak from a lead water pipe ¢ 1 Leak from a corroded cast iron pipe * 2

JapaneseTranslation

[%mowm%ﬁﬁctﬁ.Eiamﬁﬁoﬁﬁﬂm,ﬁ%ﬁﬁoﬁﬁ%mé ]
KELEFE N ETHIC BT 5 5RRE

HRORKEL, BFIS30FRICIF20%BETH o7z, LH L. BWHLOERICHES KE
BogEhAhLicL), BEEAKEREBNICERT 5720 bk 2 RKBBIERRA KD b
nTuwi,

Figure %
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2 SHHEOBEERK 7 HkEDRT LRI

3 RHERM A IRIKFE R 8 BUIRIKBE BT ORER
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TRZKBALEXHER

Promoting leakage prevention measures

Promoting leakage prevention measures

* Scheduled replacement of water pipes and improvement of pipe materials to
prevent leakage before it happens

* Leakage prevention work for early detection and repair of leaks

* Passing on and developing skills to secure advanced technology for leakage
prevention

* The Tokyo Metropolitan Government has actively promoted leakage prevention
measures, reducing NRW to just 3 percent.

Effective leakage detection technology 3% 3
Leakage rate and the ratio of stainless steel service pipes

-
(=3
o

=]
o

service pipes (%)
—*— Leakage rate (%)

@
o

N
o

Leakage rate (%)

[N)
o

o

Ratio of stainless steel service pipes (%)

1981
1983
1985
1987
1989
1991
1993
1995
1997
1999
2003
2005
2007
2009

2011
2013
2015
2017

Leakage test using an electronic detector 3% 4

%8
Securing advanced technology for leakage prevention

RS
o

Improvements in materials as preventive measures 7

Public road area  Private land Public road area  Private land

Lead service pipe Stainless stecl pipe

Introduction of stainless steel service pipes 3% 7
Training on leakage prevention technology

%9

K ZHIR T 5 7 O DIRKBE LI R DHEE
CRKORBBEIEE B# & L /KBEE OB ARE R - EMEOR L
CRKORHARER - REEE 2 BA L L RKBHILIFSE
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‘WATER PuRriFicaTioN TECHNOLOGY

To improve public health and the living environment by supplying
potable and delicious tap water

@ Challenges in supplying potable and delicious tap water

The quality of raw water from the Tone River system is an issue. Although
measures have been taken in the drainage basin, including development of
sewerage systems, the water quality is still at an unsatisfactory level.

No complaints since

fiscal 1992 »

Intake tower at the Kanamachi Purification
Plant 3% 1 50

0
FY1975 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93

No. of complaints of musty odor of water in areas
served by the Kanamachi Purification Plant 3¢ 2

JapaneseTranslation
(Be2THEVLWKEKERIET BT LT, ARBEOR L L EEREOKELHS )

RLTHEL L WKEKOBHEICE T /=37
FURIKRI(E, TR D FRIKKEAZFE TH 00 TKEEHFSFED DN T WS A,
KARLE L TRIFLEIFEAGVRILICH o7

Figure
1 SEEKIBOEUKE 3 EE#KOL L A

2 £EFRIGKEKIRIC & T 5 5 VRO HEHE
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FRIKAIEE 1T

Introduction of advanced purification technology

* Advanced water treatment was introduced to all water purification plants
of the Tone River system by fiscal 2013.

* In a taste test with mineral water, around 50 percent of participants
preferred tap water.

<Mechanism of Advanced Water Treatment> % 3

Sand
Filtration

EEFKALIBET DEA
- ERL25EE ICFIAR)I7K R D3 /KE TERESKIIE100 % %326
CIRXTAYF— B —EDRIFEANCENT, HSEIDADIKEKDFLRE LW EEE
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Water SuppLy CONTROL AND
MANAGEMENT

[To comprehensively control the overall flow of water at all times

—

@ Challenges in operating a waterworks system for a large area

To ensure a stable supply of water, an accurate understanding of operations across
Tokyo’s large and complex waterworks system, efficient management of raw water,
and precise control of water distribution are required.

Nakagawa River Edogawa River
Arakawa River -4 Akigase Intake Weir

Yamaguchi Reservoir
Water Conservation -
Forest 2l yama Reservoir .

Ozaku Intake Weir /
Hamura Intake Wei

Legend
[0 Ppurificacion planc )}
QO Supply station Chofu Intake Weir
/\ Pumping station

— Transmission and distribution pipe

- Conduic <Tokyo’s Water Supply Networlk

JapaneseTranslation
(ki b ftHasEIcE Bk Difth
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SEEOY bo—a ]
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|

Building a comprehensive water control system for waterworks that

cover a large area

* Water volume and pressure are secured through the operation of pumps
synchronized to changes in water demand over the course of a day and
other means.

* Water supply is ensured through measures such as the ability to quickly
switch over to a different river system when trouble occurs.

* Efficient use of energy and low cost operations.

%2

REKEEZBEMHICaY Fo—LT2MBERY R T LRSS
- 1 HOKEBEEOZ(LIOEREL 2R Y TE0EER(IC & 27KE - KEDHER
- B IC B (T 2 R~ ORE A YIRE(C & 27K ORER
CHENLTALF—ER KX ARKER
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‘PIPE INsPECTION ROBOT

Inspecting conditions within water mains without interrupting
water supply

@ Challenges in inspecting the inner surface of water mains

Internal inspections of water mains, which provide data for renewal plans, are
generally conducted by interrupting water supply and removing water from the
pipes. This not only makes inspection difficult in some locations from the aspect

of operations, but also leads to wasteful costs due to disposal of large quantities of
clean water.

| Internal inspection of water mains by interrupting water supply % 1

JapaneseTranslation
(REKEBICH VT, FHKCEBRNANLILINELRE )
EEKERONEAZEICET 55
EECKERR O EFRTEANDER

G 5 NHERAZEE, —MECEKLERD
D B (FD, EREIKEKEKREIC




ERFEDORY b

Development and adoption of robot technology enabling internal

investigation without water supply interruption.

* Development of a robot that can be inserted in existing pipe facilities
without the need to interrupt water supply.

* Mounted cameras can capture images of the inner surface of pipes, and

the dimensions of deteriorated sections and other problematic areas can be

measured by laser.

Non-interruption
Insertion Unit

Pressure cquilibrium

Power Control
Unit

Measurement Laser
Cable Horizontal Propeller
Vertical Propeller

Side Lights (LED)

Forward/Reverse Propeller
Anterior Light (LED)

Stabilizer Fin

- Forward Camera
Uni size
Length  :730mm
Controler Diameter: 80mm
Air Valve Suitable Diameter: 800mm or larger
(®200mm)
Case Inspection Robot

WK CHAERES AL B ARy FXTORS - EA
- BE 0BG, DK TRARREA Ry b EBIF
CHEOD AT TENEOREHLFRER (I, L—Y—(C & ) HILBEDO~HEREHRIFTEE
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‘WATER Surrace ConTtroL DEvicE

Removing debris from CSOs by generating a vortex without
external energy

@ Issues in urban areas with combined sewer systems

Impurities in combined sewer overflows (CSOs) became a social issue around
2000 when it was confirmed that white solids that had washed ashore at Odaiba,
a main beach in Tokyo, were floatables discharged from the sewers during heavy
rain. The TMG Bureau of Sewerage implemented measures to control floatables at
over 700 locations, nearly of all the places required.

Before installation

Sewage and stormwater

%1

T

Toriver % 2

To wastewater ¢ 3
treatment plant

White soild that has floated to the beach.

JapaneseTranslation

KOFNOTALF—BHFEZFAL, RERESEIC LT, AlllhEABRENE TS
D &
ERATKE RS hiHbhic I 388
20004, RROFELBE (BAH) [CHEWT, FALKR—LOEEAH D, nld,
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Figure
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KEHEHRE

>

Development and implementation of a simple and inexpensive

water surface control device
(Features)

* Removes more than 70% of the debris in the sewer

* Easy installation, requires no power and is inexpensive
(Achievements)

* Installed at about 700 locations in Tokyo

* Widespread use in Japan as well (approx. 800 locations in 57 cities)

* Installed in 26 locations in Germany, France, etc

(Planning to expand business to the US and Canada)

After installation ntrol Plate
Guide Wall
Before Afeer Sewage and stormwater
100
80 :
[Co lection RateJ 2) )
60 70% - /
E’> A vortex is created, sending
40 Y the debris to the water .,
: %5
reclamation center
20
— To wastewater treatment plant
0
Debris discharged to rivers, etc. 3% 4 To river

Verification tests to expand use of this technology have been launched in
Germany and elsewhere. For more information on this technology

http://www.metro.tokyo.jp/tosei/hodohappyo/press/2018/05/11/02.html
(in Japanese)

fETRVWKETIEHEBE MR L, EALA~
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- TR T I % 7 B ERRETTRE

- B2 RS, BHAHNTNE TR

(=)

- #A T, ¥9700 5 FRICERER

-ERTHELCER (5748, 980047

A T, BINZ26 5 FICRRE (K4 Y, 75V RAL)
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AT OIS http://www.metro.tokyo.jp/tosei/hodohappyo/press/2018/05/11/02.html
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‘SEWER REHABILITATION METHOD

Applicable for pipes in use and with various cross sections,
including circular, horseshoe and rectangular shapes

@ Challenges in sewer reconstruction in large cities

Sewerage services in Tokyo’s 23 wards started in the 1880s, and coverage reached
100% in 1995. However, sewers, particularly those in central Tokyo, have aged
considerably. There are concerns over impacts on urban activities such as sinkholes
appearing in roads .

/

Aged and corroded inner surface of a sewer *1

| Sewer before reconstruction 3% 2

JapaneseTranslation

TARAFNTHREDFTHRIMET, A, BEF, ERLLEcANERROER
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Figure
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TKEE BELZX

Renewal of sewer pipes without the need to rip up streets

Features of the SPR (sewage pipe renewal) method

This rehabilitation method restores the function of sewers by lining the inside of
the sewer pipe with a rigid polyvinyl chloride material. It can be implemented

even when sewers are in service, without the need to dig up the road, and is thus
used for pipes such as trunk sewers that form the backbone of the sewer network.

| Rehabilitation work using this method * 3 | Sewer after reconstruction 3 4

Overseas development (SPR method applied in over 130km)
Europe 9 countries approx.12km
Asia * 5 countries approx.102km
North and South America * 3 countries approx.16km

ERREEDC LB, TKEERY=a—7T. (SPRIZE)
SPR Ti:D%#K

FATHE, FAEEONEICHEEELE AMESEC AR EDHECLD, &% L DS
#EESE 2 -H0ITE

EEEETED T CTFRARNTLD FKEENTHBIARET, TKESEOBKEL TR
EAKE WA LT, CoTEsFERALTWS

5 ER (SPR Ii% &t #9130km)
BRI 9 E #912km
TYT 5 4E $9102km
Jek. Bk 3,E #916km
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