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2) Our disaster measures

before the Great East Japan Earthquake

3) Damage situation and subject of
the Great East Japan Earthquake

4) Solutions passed through
the Great East Japan Earthquake

Sendai C'@/
Waterworks Bureau
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Location of Sendai City
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Population 1,073,942
Area 786 km?
Average temperature 12.4°C(54.3%)
Rain fall 1,254 mmly

City Emblem  Star estial 4



Service area approx. 363 km?
Total length of pipeline approx. 3,619 km
4 main and
4 small plants
Number of +
Purification plants Received from

Miyagi Prefectural
Bulk Water Supply

Population served 1,041,836
Percentage served 99.6 %

Average distribution 329,439 m3/day

per a day
Effective rate 96.5 %
Beginning of supply March, 1923 Mascot

Number of the staff 408 “Watter-Kun” 5
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Miyagi Prefectural Bulk Water Supply 6



experienced a
large earthquakes

every 37 years.

The data of “Miyagi Earthquake” occurred

Feb. 1793
Jul. 1835
Oct. 1861
Feb. 1897
Nov. 1936
Jun. 1978
Mar. 2011

since 1793

Passed year Magnitude
(year) (Mw)

Unknown
42
26
35
39
41
32
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Restraint of damage ]

Minimization of
Influential area

—

Speedup of disaster
response

[ Emergency water supply ]

*Renovatli

facilities

*Renovating pipelines to Earthquake Resistance
pipe (“ER Pipe”)

*Promotion of Dual water distribution system
*Subdivision of water distribution blocks

Settlement of emergency stop valve to distribution
tanks

*Disaster training for waterworks staffs

*Making risk management manual
«Storage of materials for repairs

*Installation of “Emergency water supply facilities”
*Deployment of water trucks

*Cooperation with other water utilities



Year

Happening and Introduction of ER pipes at SWWB Many VP’s were

1978 Miyagi Earthquake

1979  Adoption of DIP(S) and DIP(SII)

1982  Disuse of VP(TS) and adoption of VP(RR)

1994  Disuse of VP(RR) for diameter over 75mm pipes

1998  Adoption of DIP(NS)

2011  Great East Japan Earthquake

2015  Adoption of DIP(GX) for diameter 75mm~400mm

Rubber Ring Rubber Ring Lock Ring

DIP(T) "

Rubber Ring

DIP(GX)




We divides distribution area into 128 blocks

Water Distribution
blocks

A

Flowmeter and
Pressure gauge

(2) Dual water distribution system

Dual transmission to reservoir and blocks from more than 2 purification plants
Plant B Plant A

Plant B Plant A

0o
A lant C A

Water Distribution blocks Water Distribution blocks 1 O

Plant C

Even if our own plants are stopped, we can distribute the water from the other plants.



We established the following water supply facilities in preparation for
“the Miyaqi Earthqguake” that was would occur in the near future.

Emergency water supply taps Water reservoir outfitted with
(main pipe type] (24 locations) Emergency stop valves (20 locations)
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Emergency drinking water storage
tank (21 locations)
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Date 2:46 pm on March11,2011 ()
. A i
Magnitude 9.0(Mw)
Primary
Quake Maximum intensity of
Scale Japanese scale of 7
(Observed on northern
part of Miyagi Pref.)
The Date 11:32pm on April 7,2011
biggest _
T Over 10 meter high tsunami was hit
In various part of eastern Japan
Loss of Dead 15,891
lives Injured 6,152
(As of
Mar, 2015) | Missing 2,584




Landslides
damage to
hillside areas

Pl
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Tsunami
damage to
coastal areas
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Transmission main plpellne was damaged

.»I It took 10 days to recover
the water supply for Sendai.

Long time water suspensmn in Water Distribution
blocks reserved water only from-Miyagi Pref.

main

Nanbuyama '
Purification plant e
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Population suspended of water supply service

Approximately 500,000 users were suspended of
water service.

Earthquake
pccurred

G

Bulk water receiving
resumed

Transmission pumps

suspended Recovery work's in each

distribution district

Aftershock
occurred

Recovery works ineach
Distribution blocks

~ The completion
of retrieval
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Mutual aid agreement with Mutual aid agreement with

Tohoku branch of JWWA Ordinance-designed city

Aomori pref.
branch(Aomori)

...........
..........

Saporo

------

Iwate pref.
branch(Morioka)

Akita pref.
branch(Akita)

Niigata

"""""""" R A Miyagi pref. .
Yamagata pref. & . ,
.......... Kob Kyoto Sendai
branch(Yamagata) : branch(lshinomaki) obe Y
7 = Okayama Osaka
; Tohoku branch Saitama
B headquarters Hiroshima
JRE 54 (Sendai) Tokyo
A Kitakyushu
3 Yokohama
............ Fukushima pref. Fukuoka - ‘
........... branch(Koriyama) ‘,X Kawasaki
Kumamoto -
Sakai Nagoya Shizuoka
)’ Hamamatsu
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Amount of Emergency water supply by water trucks

B :Other organizations

 :Other water utilities

B :Sendai city

61 water utilities from other cities throughout the country

dispatched emergency response teams to Sendal.



(sites)
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Commissioning of the Emergency water supply facilities

:Emergency drinking water
storage tanks

. :Emergency water supply taps
Cmain pipe type]
‘Water reservoir outfitted with
emergency stop valves

Most of the Emergency drinking water
— storage tanks were empty by the 3rd day.
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Shortage of human resources for
Emergency Water Supply Operation

A huge business of disaster Emergency water supply facilities which
responses ware difficult to set up

Ll AVED

There needs manpower for
setup and traffic direction!

Citizens flooded into few number of
____water supply facilities

20



Suspension of water

Damage to water
facilities

Disaster
Strikes

A Restoration activity | —p—— Sularely EElviy

Emergency water 1

( f )
I I Stricken water Citizens [
\ I utility ) |
\ Prlorlt\gg:éc#ement ( Cooperation . [
\ water utiliies ! _ Y,



We are undertaking a project to install “Emergency water supply
taps(ground type)” at public schools until 2019.

Cground type)

1)This will allow citizens to PR, >

set up water supply stations
on their own in a disaster.

2)It's possible to set up water _
supply stations within the
walking range(1km).

&

It enables to disperse
citizens who need water

supply.




Tools for setup are kept in

emergency depot.

They are weak in Reservoir

an earthquake

Elevated tank

4

Booster Receiver tank

pump
i/

EIementa[y
school ‘
X l
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Non ER pipeline

Distribution
main

WSS Kz

' ER pipeline
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Communities

:—.. [ Evacuation center ) ‘ )
| ‘0{ steering committee d
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City Officers Public facilities staffs
and Teachers

They hold disaster training every year. 24



N ‘?;‘;« ./
Explaining of Emergency water supply taps at disaster training.

We are going to promote citizen cooperation in emergency
water supply operations through disaster training.




Training ih Tokyo terworks bureau  Training with Sapporo city water works bureau

We hold disaster training every year, aiming to create a

system for the rapid provision and acceptance of aid.
26




Water replenishment station(Moniwa Plant) Sectidnal tank(1m)

We adopted them after the Great East Japan Earthquake to

practice efficient emergency water supply by water trucks.
27



Normal service area Outage area

Z 1£ Emergency water supply taps

mergency water supply taps”
/"/ﬁb
/ ] 2

Water Plants ¢
1 _— Sectional tanks e
'7 / ~. o
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\
\
I' Emergency water storage tank

We are going to supply water by combining various
methods at the disaster. 28
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:Emergency drinking water
storage tanks

:Water reservoir outfitted with
emergency stop valves

:Emergency water supply taps
Cmain pipe type)
(3%Circle express the walking range

that has a radius of one kilometer.)

Sendai
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:Emergency water supply taps
Cmain pipe type)

(Circle express the walking range

that has a radius of one kilometer.)

Disaster
hazard area




We have to replace non-ER pipe and Semi-ER pipe to ER pipes!

—

DER
O Semi-ER
® Non ER

ER pipe

DIP(S, SlI, NS,GX, PII, F, KF), SP, SUS

Semi-ER pipe

DIP(K,A,T,M),VP(RR)

Non ER pipe

VP(TS),CIP,ACP

B2




Water catchment area on each river systems
B Moniwa wpp area 19,525ha

B Kunimi wpp & Nakahara wpp area 11,266ha
B Fukuoka wpp area 6,997ha

Sendai City

Kunimi & Nakahara

explanatory notes
~ ?C total cumulative dose
: of 13Cs and '¥’Cs
(Nov.5, 2011)

Cumulative of radioactive materials were
relatively few in Sendai city

Water catchment area and cumulative dose of 134Cs and 13’Cs




The hazard index levels(100Bg/kq for infants) set by The MHLW

O Moniwa
— 6.5Bg/Kg(Mar 30) -----rmmmrmrmmmmmmsees sy o Kunimi -
e D Fukuoka _

Nanbuyama
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Measurement result of 131 from March to November 2011

The hazard index levels(200Ba/ka) set by The MHLW
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[ The maximum concentrations of radioactive O Moniwa

8 & materials ware much lowerthan the hazard 1o Kunimi
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E Nanbuyama

©

w

=

o]

[&]

0 NDl NDi NDl NDl NDl ol rﬂ L L ﬂ L ” Lo ND.I’I L T T II\‘ID| NDl Bl NDl NDl NDI NDl NDl NDl ND' H |ND| NDl NDl ND' NDl NDl
Mar‘ Apr | May ‘ Jun Jul ‘ Aug Sep | Oct | Nov 34

Measurement result of 134Cs and 137Cs from March to November 2011
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UN World Conference on
Disaster Risk Reduction
2015 Sendai Jopar

isaster Reduction for Conn
Water of Life

~~ Other water utilities ™\
-Cooperation within JWWA .

-Creation of system for the rapid
iSion and accepta of aid.  Cooperation I

\_Disaster training pr

Plumbing
companies

ooperation with |
ommunity.
‘Disaster training

Public-help

— Waterworks utilities
-Construction of stable water distribution

Mutual-help system.
= -Strengthening staff’s disaster flexibility.

edy provide of information.

Community -
Self-help -Support with neighborhood.
- Intergenerational support.
Cooperation with other community.
Citizens :
‘The continuation of stockpiling water. (" 3rd World Conference on)

Disaster Risk Reduction

2015.0348
_ SWWB

-Contact with neighborhood.
rHaving Interest in waterwofks.




