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Mission Report for Subway System against flooding in Bangkok

The Japanese Disaster Experts for the flood management were dispatched to Thailand
by the Japanese Government through Japan International Cooperation Agency (JICA) from
October 27, 2011 to November 2, 2011. The objective of the mission is to have a discussion
with MRTA 'and BMCL? on their flood protection measures to the M.R.T Chaloem
Ratchamongkon Line Project (Hua Lamphong-Bang Sue Section), 18 stations with the total
distance of 20 km. The JICA experts are as follows:

{(1)Mr. Yoshio Otsuki, Director of Investment Planning Department, Corporate Planning
Headquarters in Tokyo Metro and ex-JICA Expert for MRTA during construction period

(2)Mr. Masamichi Ono, Manager of Passenger Section, Business Departrﬁent, Railway
Headquarters in Tokyo Metro

The series of meeting chaired by Mr. Ronnachit Yaemsaard, Deputy Governor (Operations)
and Acting Governor of MRTA were held among MRTA, BMCL and JICA experts. This is the
mission report made by JICA Experts focusing on the significant issues such as result and
evaluation on findings of inspection of protection facilities against flooding, confirmation of
their service termination policy for the M.R.T Chaloem Ratchamongkon Line Project (Hua

Lamphong-Bang Sue Section) in the case of flooding and our suggestions to MRTA and BMCL.

1. Protection facilities
Protection facilities are equipped in order to protect the inundation by 3.5m height above
sea level so that they are able to protect themselves even in the worst case where the water will
reach 1.5m-2.0m height above sea level, according to the government announcement. The
details of protection facilities are as follows.
(1) Station entrances

The line has 18 underground stations with 65 entrances. The podium level of all entrances

are 2m high above sea level. Flood Station Fntrance
protection boards are equipped on the Flood protection board\

podium level with 1.5m height. These

mean the station entrances are protected

from the flood water by 3.5m height

above sea level.

2) Lifis

31 lifts are installed on stations,

3.5m

Road

V3ea level

! MRTA: Mass Rapid Transit Authority of Thailand, Ministry of Transport (Executing Agency)

* BMCL: Bangkok Metro Public Company Limited (Concessionaire, Operation Company)

1



Flood protection boards are and will be equipped in front of lifts with 3.5m height above sea

level. (The lifts are located 2m high above sea level)

(3) Ventilation buildings and Intervention shafts

35 ventilation buildings having air holes are equipped. The height of below air hole level is
more than 3.5m above sea level. |
8 intervention shafts between stations are equipped. The height of below air hole level is
higher than 3.5m above sea level.
{4) Connection between station and commercial building
3 stations connect with commercial building through underground passages which are Sam
Yan station (Connecting Sam Yan Station & Jamjuree Square Bldg.), Phra Ram 9 Station
(Connecting Phra Ram 9 Station & Central Phra Ram 9 Bldg.) and Lat Phrao Station
(Connecting Lat Phrao Station & Park and Ride Bldg,). The flood protection gates are equipped
at the boundary between station and underground passage.
(3} Depot approach
Depot was constructed on elevated structure with 3m height above sea level and was
surrounded concrete wall with more than 50cm height. This means to protect less than 3.5m
flooding. ‘
2 line depot approach constructed by box culvert structure with a slope are located from

depot to Phra Ram 9 and Thai Cultural Centre stations.

2. Service termination
BMCL prepared "Flood Emergency Response and Control Sheet" and it was accepted
by MRTA and the government. However the Govcrﬁment requests MRTA and BMCL to
continue the train operation as long as possible, responding to the demand by the public.
The sheet consists of 6th level counter measures for station and train operation. The
counter measures for essential levels are as follows.
(1) Level 4th
Sitvation: Flood level high up to the second step of entrance staircase
Procedure: Evacuate passengers and install flood protection boards at the remaining
entrances at concerned station
Train operation: Skip over concerned stations
(2) Level 4" addition
Situation: Flood [evel high up to the more than second step of entrance staircase at several
stations
Procedure: Evacuate passengers and install flood protection boards af the remaining
entrances concerned several stations

Train aperation: Terminate operation decided by MRTA Governor



3. Evaluation
(1) MRT flood protection countermeasures
JICA Experts are confident that the subway's flood-prevention system is able to handle the
inundation by less than 3.5m height above seé level.
JICA Experts also confirm that MRTA and BMCL's subway operation pelicies put their

first priority on safety of passengers and staff's life and their second priority on protection of

mechanical and electrical equipment for permanent service the same way as Tokyo Metro does.
{2) Suggestion by JICA Experts

The implementation of tunnel monitoring should be maintained because unexpected

situation of flooding may happen.

{The end of report)



1-2 FEHRE. &5 (LKE 1. 2[#)

Z A PAKBEEMBERT—A (k) BEREE
PN 7 STE e Sl
otk
FREF

1. {HETR

2011410 F 26 B

BATEZCHER (TG623) —A U T — 2o
AT F T — AR T AT 4 T3
KEFRI TAEBS IUNJICA BR LA

2011410 A 27 H

PR UBKBL TRy I AT I—F 4
AT A T

LD TROTERS

MEEBR T TV IPBLUST 4 A yiay
JICA FHFT T L& E

Bttt (B3R

2011410 E 28 H

KEEECCT A A yiray

FAGER LHER (S b)) BB

Y B ARG TKERROT 1 Ay ira

PN B THERR DB AGHRIC DN T T Y v
e (7 L EiE)

BRAGHR - HEACTROBIHRE (FBRE, B EEHE AR
JICA RN CRMHEEERERE, AAT LG a—o F) HERE)

20114E10A 30 A
FERGIC L D BRI 2EETH], BFEnm(E)

2011410 B 31 B

JICA 7 A EHFIC T LA R EIROHERRIER L 0OF L 23D
KEEFER- T 7V I RURER

Hebtsits (NHK)

SEERRAEN . TARSREGEERR) & Es
KEEEIZCS—T 47

2011411818

KEEREE-Ce T Y s

I KRR e T Y

MWA ASREIC THAEMETEARER) L THEb U FTORETRBIIMAEMA LRTH
BB DRI OV TR

BAGER_EFENT oy MR

JICA FEHFT TR S a2 8

20114E11 A2 H

JICA TR TH b&h
MWAFITC T P ) FRUS 4 A0 o ira b, MWA 5 bIGEgH oL



2 RTKIRD 2 REEFTORAHE, KMnO4 {EABERIZ- U THRE,
JICA B iR
JICAFHEFRZ CiIThéby

2011411 A 3R

R TAGEDERIZ OV TR

MWA AERZ T babit

Nl BAGERDDEAIRIOHERE.
R BHREDTRCTT 4 ATy 3y
JICAFHFHC TTbab

2011411 A 4 A
MWA ZR58IC CHER B ORI bt
KAEREIC TR OFRAS

2011411 K5
ESEOIERE U 2 MEME Oz T AR

2011411468
JICA RV UAKIROHERTH AT RS 2B
2 MR L Ol

2011411H78
MWA A - THREBIZ OV TORMRERR
MWA #BE L 208
HEER oW
JICA BEFNC TH 2 MEMFR~05 | k&
EASEINHK U—v K - EEEEES)
KRBT /NSRBI L, 5 1 MiORERUE 2 RO,

2011411 H 8 H
AV LFF—AIEERRTGET2) — o
ket (FERHRD

2. THENE

BAEEK « Bk OKERIDOTER

JFAKE B GIZ33 B AR S O R UBhE
BASHR KRR OHER

HFRRAHER LINEDEBRAR VAT 4 7T~DOIF R

MWA b DR EFE O NARGRCKFEHNI IR ERND Summary Report 288

3. &=
HeAHERR IR
BB DI~ DIE %
B - kK E &
kDRSBTS
BRI R
RELARBEDNF A
TN

MBI LH TR Suggestion SR



4. AR

S EIDOTREIZIBOTIE, BfE L W I8 L 0 b MWA O/IRRROFERR MR & 1 5 B A%
27, MWA (T3 CICRYSOERTHZ2F LTEY . SRIOMKICERTAKEEIzR LTE, B 66—
BEHAT- e b DD, BROBHCBNTRVFIHIEE, IHTRRAAToTOB T ENHEATE -, Sz
WL, BAKEICEZ D G2REOTANTEEL . #ANIRES ECTFI2 S R TlrH D bon,
MWA OB THIUTHHIETE 2DOTRAVIRLEEL NS,

LinLznhb, MWA 13a——:bAcEKDORHEIC T AEHE155 2 LB TE TWARVOIEETHY
ZORETERREOFECLD LEZ b, BENLOEMZEN MWA Oxii kiR E L L., {5582 3E54
L LY, KEKEICHT AEHEOERICFES T ENTELEOTI RV NEELD, £, HERFEML
MWA [Z#2H Li-iRE &0, HEEohb FZOWTHREZIT-oTEY, SHIIMWA ASHa—F—
NHEDOEFEEPEL L 2MME LI, ER)

S|, STEHMCBRE L TR U LIL, AQEKICERSE, AUENHA T D, BRI 5ERD
AREBERSTND, ] EWIZEThoale, HZ, ZELDAXRD TR I MnbOBHRMES 1 HAEERFOE
ZIE LT, IEEEAANCBH 2KEKR~NDTEOKRKE X & L HITHA HEMFEIC 28&F2 BB U,

KEWZDWTE, ARUDTRMERD b, PEIC#ATE 2 L OTRAR S, B TR 20
ZEEWSA L, £z, MWA IERARIETHY 3 2RKROZES THRMEEITV ., BHtNCHEHTE 2 L
PHERTE R,

—HTCMWA OBNCHED LT, AERNEETHD Z LI oW THMERICED> TR L S5 I2Bbh
Too BhRE LT, BHONESTST, FRHETES L RERENHE TV D= D BEL DL,

Fhellsx, EEB0Pic IFEAROXNE) 2ANDZ L E L

e, BKBEORARHEE LR LTV, BB E PO E UTRIE L ORGSR, HostEeEL T
WA LR TE T,

JFAKEIZHOWTHL, AE L TR S 2V RIATidh 558, MWA OEHFEEA THIT IR LT Z 0fE
BEFEOBRLZENTEDERUTL, EFH—DEEITMA T, AREEAESZER D LA OHMAF AR
BEN, FIEREIFERIToTEY, LHRIZRLTVS, FM)



November 7, 2011

Japanese Disaster Relief Experts for Water Supply
Ken Koseki
Kazuki Morita

Suggestion

Japan Interational Cooperation Agency (hereinafter JICA) has dispatched Japanese-
Disaster Relief Experts for Water Supply (hereinafter JDR Experts) to Thailand since October 26,
2011 and provided technical assistance to Metropolitan Waterworks Authority (hereinafter MWA).
Through the technical assistance, JOR Experts have recognized that in current flooding in Thailand,
MWA understands the situation exactly and deals with each problem adequately. Based on the
recognition, JOR Experts make a suggestion to MWA.

The suggestion includes points which MWA has already dealt with. JDR Experts would
like to reiterate these points because of their importance.

¢ Preparation for countermeasures to inundation in water treatment plants

To take all possible countermeasures to prevent inundation in water treatment plant
(hereinafter W.T.P.).

As measures to unexpected case of inundation, to prepare the equipments for draining flood
water from W.T.P, '

» Preparation for measures to a case of suspending water treatment operation

On the assumption of unexpected suspension of operation in each W.T.P., to estimate
possible impact on transmission and distribution of water supply, and prepare all possible
countermeasures against that situation

(including temporally suspension of water supply, water supply for limited area, etc.).

+ Water quality control of raw water and tap water

To strengthen menitoring water quality of raw water and tap water continuously, in order to
detect change of water quality as early as possible.

in case that condition of raw water changes or toxic substance is contaminated in raw water,
appropriate countermeasures including announcement of stopping to drink tap-water should
be taken immediately. :

¢ [ncreasing dissolved oxygen in raw water

To increase dissolved oxygen in raw water with aeration at raw water canal, which is desirable
fo set up at upper stream as much as possible.

In case that toxic substance is detected in raw water following with lack of dissolved oxygen, to
make an announcement of stopping to drink tap-water immediately.

+ Management of raw water canal

In order to prevent contamination of raw water quality, to keep flood water from overflowing in



raw water canal.
In order to prevent inundation in surrounding area of raw water canal, to keep the canal from

overflowing out to neighboring area.

+ Balance of water supply volume and water quality

To make water treatment in taking account of balance of water supply volume and water
quality.

Items related to water quality, such as turbidity and color, would be improved in decreasing
water treatment volume.

s Disclosure of information

To disclose an exact information to the public immediately.
To open to the public the result of water quality test (it is desirable to provide the same

information in English) .

It is important not only to publicize the result itself, but also to show positive attitude toward
publicizing information. ,

(End)

Attachment: Summary Report regarding necessary equipments/materials



Summary Report

The representative of MWA and JICA expertises from JAPAN
have opinions that JICA considers to help both of materials and
equipments in order to solve flood situation in water treatment
plant of MWA as follows.

1. The Submersible Pumbs

.2. Air blower/Aerator

3. Activated Carbon

4. Cement grouting

5. Polyethylene sheet

6. Boat containing for 4-6 persons

7. Potassium permanganate Powder (KMnQy)

8. Mobile Water Treatment Unit
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November 18, 2011
Japanese Disaster Relief Experts for Water Supply

Shingo Hayashi
Mitsuhiro Odawara

Suggestion

The second dispatched team of the Japan Disaster Relief Experts for water

supply (hereinafter referred to as “JDR Experts”) has dully recognized the
importance of recommendation made by the first dispatched JDR team, and kindly
request Metropolitan Waterworks Authority (hereinafter referred to as “MWA”) to
. take necessary measures for the implementation of such recommendation. We also
hereby submit additional recommendations which was concluded based on our
observation and analysis since November 6, 2011 as foilowing (including measures
which has already been adopted) ;

>

Improvement of Water Quality Monitoring

MWA shall strengthen monitoring system of water quality in water sources
during the period that toxic substance might discharge from several industrial
estates located in upper-stream of Samlae intake pumping station.

For the effective and efficient monitoring of water quality, it is recommended
that MWA shall coordinate with relevant agencies and share necessary
information,

It is desirable to increase number of water quality test with outsourcing of
testing. It is also recommended that, for acute toxicity item such as cyanide,
chromium (VI) etc., MWA shall adopt testing by itself since analytical
instruments for those items are available on its own.

It is desirable that, under mid-term strategy toward strengthening of the risk
management capacity, MWA shall increase number of items which can be
tested by its own for water quality test in the point of water sources, treatment
plants, fransmission pipelines and water tap.

Strengthening risk management system

It is recommended that MWA shall develop the “Water Safety Plan” in
accordance with the recommendation issued by WHO. Through the process of
development of the plan, it is expected to strengthen risk management capacity
by extracting hazardous event and considering countermeasures for each case.
Immediate and efficient respond is requested by preparing manuals for water
treatment in case of hazardous event for each item and emergency action ptan
taken by the relevant agencies.

— 44 —



> In order to understand and prepare for emergency cases such as hazardous

waste contamination in water supply system, flood crisis and etc., MWA is
recommended to prepare an action plan of training for MWA staff to understand
their duties and responsibilities that could make them appropriately handle with
those situations.

Water quality conservation in water sources

Conservation of water quality in water sources is the most important to maintain
good water quality. Deterioration of water quality in water sources causes low
dissolved oxygen (DQO) in raw water.

It is desirable that, as a long-term plan, MWA shall adopt measures for
improvement of raw water quality through the examination of point and plane
(non-point) sources of poliutant in cooperation of relevant agencies.

For concrete plan of such measures above, experience in other countries shall
be referred.

- EM (Effective Microorganism) ball

The principle and effect of EM ball for water purification has not been revealed.
Also, the contained material has not been disclosed. It is a fact that there are
arguments both for and against the effectiveness of EM.

As EM bail might negatively affect to the water quaility, it is recommended not to
utilize EM in water sources for tap water.

Improvement of water treatment

There would be some room for improvement of treated water quality which
would be realized through the change in operation and treatment method.

The optimization of chemicals dosage and operational method of filtration
(sequence and cycle of backwashing) is considered and evaluated with the
balance of cost and effect. It is desirable that such conclusion shall be reviewed
as required and reflect to operation.

For advanced treatment such as ozone treatment and hydrogen peroxide
treatment, as those treatments may form by-product, MWA should consider
carefully for introduction, even in case of temporal use.

Introduction of experimental facility as a pilot plant would enable to conduct
various experiments and identify appropriate water treatment method.
Accordingly, it would contribute to further improvement of technical capacity of
MWA.

(End)
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Memorandum of Understanding
on
Handing Over of Equipments and Materials

The Government of Japan, through the Japan International Cooperation Agency
(JICA), has promptly sent the Japan Disaster Relief (JDR) Expert Team to the Kingdom of
Thailand from November 19, 2011 to December 23, 2011 and has conducted relief works
in Ayutthaya and Bangkok devastated by flood.

The relief mission of the JDR Expert Team was completed. The JDR Expert Team
hands over the equipments and materials in order to assist the Government of Thailand in
the relief activities. The list of the equipments and materials is attached hereinafter.

December 23, 2011
Q/L‘«fﬂg qﬁ@?zﬁ\fﬁ 2%25%%2?73;&1
Mr. Panuwat TriyanEkulsri Ms. Kae YANAGISAWA

Director, Leader,
Bureau of Service Provider Development, Japan Disaster Relief Expert Team for

Department of Industrial Promotion . . .
’ 1
Ministry of Industry, the Flood in the Kingdom of Thailand

Kingdom of Thailand
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Japan Disaster Relief Expert Team

for the Flood in the Kingdom of Thailand

Donation List

ANNEX

Item No. Item Name Quantity
1 Tent 2
2 GI bed 6
3 Portable table 1
4 Portable chair 6
5 Portable Gas Stove 2
6 Water tank 4
7 Cooler box 2
3 Helmet 13
9 Life vest
10 Lights
11 Mega Phone
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