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TERMS OF REFFREHCE FOR SIUDY ON FLOOD-PROTECTION/DRAINAGE PHROJECT

IN_SUBURBAN BANGKOK

'Euféau of Drainsge and Seﬁeragq"

Bangkok Motropolitan Administration (BMA)
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Fig. 1 General View of Master Plan Study Area
-+ (opM, 1968)

However, little consi&erable'progress with the §r0posed measurés
so far, mainly because bf—reasons_belpw—mehtioned.

Rangkok's grbwth'fafe'has'beeh and is beyond control in invest—
ment for consiruetion of sufficient urban infra-siructures.
Consequerntly, almost all public utilities can not ¢0pe with demand.
Groundwater extraction to fill the lack of water-supply exesds '
recharge capacity, causing very severs land-subsidence in-the most
city areas. It also deteriorates drainageacapaéity=af the flat
country and compoﬁnds rapid flood—expanaion/traffic blockage.

These situations are extremly critical in the Suburban Bangkok

newly urbanized or built-up areas, where the 2-month innun-

dation caused a bulk of publiec mess in 1980,

of Bangkok Ciiy Areas
1971 - 1981

1971:

Scv-cw Mup by M Du
Oventom, Cor Fa-re b e
forghrd Homopaban Adnwis
e beswd 84 8 o va
nep Po Depvzmay of
Iraet wd Covey Faning
Moy of brieior

it 19813

184 sq. Km
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In order to carry out & more comprehensive and pernansnt program;
the Bahgkok Métr&politan Adhinistrétiqn (BMA) intends to implemént
witﬁin the coming 5 years the'oityb ﬁore ﬁroject for thch finanecial
assistanée is being requested from the Worid Bank. This project
covers the most densely populated area, approximately 82 sq. Kam,
with 2 population in exess of 2 million, The projected srea and
the & polder units dré‘shown on Fige 3s. ) _

Compbﬁents:0f'tﬁe'bréjedt intlude several lewlift pﬁmbing.stations
with capaci{y bf S—?S’Cmsi'caﬁSt:ﬁbiion of 1.6 Xn ﬁaw canals end
jmprovement of existing drains/canals, The estimated cost for ihe
cohstruction_is about Baht ‘million as of 1930.

% MAIN FUMP STATION
@ SUB PUNP STATION

Aé;- BACKING

Fig; 3 General View of the City's Coxre Project

While BMA implements the drainage and flood-protection project,
paster plan/feasibility study are expecied to be conducted throughout
BMA's iurisdiqtional areas, eépeqially rgpidly built—ub.eastgrn surburbs,
BMA.iﬁtgbds to féqﬁeét_the goverﬁﬁent of Javan fo: teohnical assistance
with master plan/feasibility study within the coming 3.5 &ears. '

Fig. 4 shows the previous/future progress of drainage and flood-
prdtgotion project in Bangkok.
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I.

TERMS OF REFERENCE FOR STUDY ON FLOOD-PROTECTION/DRAINAGE PROJECT

IN SUBURBAN BANGKOX

Introduetion

'GeologicaI/Hydrologioal Condition in Bangkok

"Bangkok, the capital of Thailand, is located on the flat deltais
plain of tho Chao-phya River, and has a ground level which is an
average of 1.5 meters above Mean Sea Lovel. It is laced wiibk canals
which were built for transport and defence purposes, when the oity
was founded nearly iwo hundred years ago.

Because of the flat: lownLying city's ground 1eve1 and intense
rainfall during ths wet season, Bangkok has alvways had a flooding-

related problema The f%ood results frqm major causes such aal.

~ Inability of the flat country to drain quickly or adequetly
during the wet season, May — Oot.

- overflow/backup from the Chao-phya River during the so-
¢alled high-tide period, Nov. = Deé.

The extent and duration of flood is aggravated by the axisting poor
drainage systens, which have pipes/drains laid at very small slope.
Potential of the floodis expeoted to become nore sericus in the

long-term dpé to continucus land-subsidence throughout the city

araas.
When tkese factors syncronize, extensive flooding occurs and wvill

ocour with massive damages.

Previous Progress of the Projeci

A master plan was prepared and prOposed in 1968 for sewerage,
drainage and flood-protection systems by engineering consul tants
{Camp Dresser & Mckee, USA)} which recommended the concept of
polder unit -———— separated districts protected by exbankrents with
purping to remove storawalex and sewerage, Thié corcepthak been
apéepfed in principle for Baﬁgkok and g construction ﬁrogram has
teen under-way so. far.

Paris of the cily's core are already proisoted against floods
by vertially COBplated polder units,

Emeérgency measures ineluding sand bags, teaporary cofferdass and

movable pumping units are also used when floods erise.

f'26~‘
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1l.

2=,

Cutline of the Proposed Study

Furpose

In order to esiablish a more conprehensive progranm with drainage

and flood-protection throughout the whole metropolis, BMA woﬁld like

to extend the relevant systeas from the cosidorsbly complete polder

2-2

units of the city's core to surrounding built-up areas.

The dainage areas would be tentatively devided inte many zones,
accordlng to their phy51cal hydraulic and socio-economio aspecis,
nanely the Eastern Suburbs, Taoraburi (western suburbs), the Northern

Suburbs, the Graen Balt Zone ‘oto.

To attain the objectives, BMA should dovelop tha systems zone by
zone until the whole urbanized areas will be covered. The first
priority should fall to tha Eastern Suburbs, taklng into consideras
tion severe land—subsndanca and compOundzng flood-related damages
encouniering the said areas.

Accordingly, BMA would like to request the Government of Japan

for the technical agsistance to study a master plan apd conduct

a feasibility study.

Study Area

Considering Tecent pressing urbanization the study area proposed

hereinsith covers the Ezstern Suburbs of sone 600 sq. Km located

between the ?iphayadee Ransit Bighway and the Green Belt Zone
(r1D, 1981-19 ). :

- PROPOSED AREA 1600 Koo

] REGTND

AL
T AaeoLs
FonD

Py

qnm{ BELT PROJECT
4R1D) 250 Ko®

Fig: 5 General View of the Siudy Area




The whole study areas are classified into 3 steps éorresponding

to the stages of the siudy.

An idéa for the classification is as followses

- total 600.§q. Km: coversd by the pre;imihary survey
- urbanized area out of the whole axeas:

covered by the master plan study
~ specified zones cut of the above-mentioned aress:

oovereﬁ by the feasibilitiy study

2- 3 Pine-schedule for the study

The {ime-schedule for the study is proposed hereimwith to sesk
for the governméntai authorization a&s one of the main projects

i o : :
involved in the 6-~th Nationsl Develepreni Plan.
Consequently, the master plan study should be complated until the

ord of the fiscal year of 1985, that is Sep. 1985.

Table 2°  Time-schedule of Prainage and Flood-protection
Project in Bangkok

ITENS j\\\ YEAR 398 | &2 ‘33 84 asl s;] 37| 8 |89 ’90- i
2 , [ O S

1. £171°5 CORE, 82 k=, | ' -

s, contract . C FAY

%, study and D/D _ ) epe—
¢, ioplementation ’ J

B O I e

£00 Knt L5 yr
s

2. SUBUR3AN BANGKOK, €00 Xn®

8, preliminary survey

. . P . 2
b, master plan study gelacted ‘area out of 600 Ko’ s

. }-yr
‘Ca feasi}ility_ study : ép;c!fied arza: 1 yr.

d, sutnorization V)
e fuplecentation . o ' . e ]
— T T S UURN I N N O i
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SOIPE OF WORK

Phese 1t Preiiminary Survey

Tha puxpose of the atyﬂy fs to identify the nucbar of the
sppropriste dralnage aress In the ovarall study sres, The tasks should
{nclude the following Ltemst

a. ggnefal Studies

Tha objective 4¢ t¢ {dentify the effective aunbar for the
drainage sress {n the atudy srea of the Ezatarn Suberb Zone.
The existing drainagze fscilftfes in the aress should bs tsken
futo the sccount to comprehend with ths appropriste drainage
and flood protection techniqua to be fntroduced fnto tha

wach areas,

The work!
- Rewdew gil relevant dats.
- Analysis and update date.
- Dayslops the critacia té forculate the drainage aran.
- Generate the alternative by optimirzatfon methods to
attafn the spproprista solution preferably generated

by the Mathmatfc Model or any Sclentific Methods.

« The nucber of drainaga zraas in ths Study Area should
be fdentified.

Outliae of Alternativa Drainsge Syaten of the Arsa

From General Study the drefnsgs zones {n the Project Ares

have been envisaged. A range of protecticn or drainage
solutions of each zones should bz expleined and the alternative
reasurerent for flood protection and drainage systen for each
gonap should be lined up, Ths economfc considerations ehould
be used for setting up the priority of the drainage zones,

then the Master Plen Area should ba identiffed.

Preliminsry Study Engineer Report

This Preliminsry Engineering Study should terminate with a
report which provides a good overvies of the naturs snd
megnttude of flooding problems send the zffectiva measurerents
should be taken throughout the project srea. Approxicste costs
for flooding, psst and probsble future, should be produced for
each region in the project srea, slong with a realistic,
although preli={nary, snalysls of the causes of cuch demwages.

Alterastive non-strictural adjustments for soms certain asres
should be explained and their poassible {mpact eetimpted, The
fnstitutfonal sspecte of such adjustuents warraot, psrticulsr
sttention at this stage.

A range of possible flood protection and drafnege facilities

to raduce flood dawages should also bs explained, along with
estimsted costs end benefits, All wmoasures should be ovalusted
fn economie texms in the ti{ght of fwplications throughout the
project area. On the basls of the associsted engineeriog
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Phase II.

and econonmlc snslyses, this should provide s Hoeting of
posaibls etructural sclutions i{n e prlority rasking bssed
on thefr spparent economic iompact i{n reducing flood demspzs.

The Final sectfoa of this overview report should ba » recoz~
wended work plan, for the Master Plan, complate with cost
estirates, schedules snd priorities for all elerents.
Additional informatfon required for Haster Plan should ba
speckfied, including speclal investigations or studies suitnblt
for others.

gsatar Flan

To carry out the Master Plan Study the work shovld fnclude
but not limit to the}

'l'.

3.

Speciol Invastigations and Bata Collection

This tesk fovolves obtaining the appropriats {nformeticn
80 that the atudies for stternstive solutions can be
rassonsbly evaluated; with costs end benefits, relfable
withia plus or minus 20 - 25%,

To the extent possible, extsting smuthorities or insti-
tutions concerned £166d probléms should be used to-
produce the necessery fnformetion, which provided the
Congultent spec{ffcs the {nformatfon clearly and sssiste
in explafning the program sad fntended use of the
information.

Studies for Specffic Arens

the overvievw veport will heve fdentf{fied cpecific flood
protection snd drainage facilitfes which appaar to be
economically attrattive, This task tnvolves the pre-
Hrineey desfgn end snalysfs of theas priority projacts,
uvsing sdditionsl information acquired in previous task,
Tha loecstions, dimensioans and costs of englasering
factlities should bs optimizad prefezably by Matheratic
¥odel, Special sttent{on should be patd té the bensfits
and disbenoefits of all proposed solutions, both locelly
and fa the context of the total project areas. :

By this reports BHMA ghould have the clear view about
the flood protection systema of each drefnapge rons,
a8 well #a Intervelaticnshfp between the systems.

For speciflc area which havs objectives for implerenting
in esrly prior{ties plana, the econonic costs and benafits
of the entire sress should be carefully considerad -
especially beneffit to poor people muat be identified.

Institutional Analysis

As tha study proceeds and various alternative solutfions
are consfidesed, {t wlll be fwperativa to conpider how
each solutfon cea test be {mplecented. This vequiren

a coreful apalysis of the ex{sting fnastitutionel arrango-
ments and considerstion of feaslble arvangements for the
foplerentation of varfous éngineering fecflitfes and
non-gtructural measures. If certsin propused measures
appeay economicstly stivactive but fostitutionslly
difficult to fmplewent, such siturtions should be

brought to the attentfon of BMA by ceens of specific
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reports which address the problem and outline
“atternative posalble actfons.  This will permft BMA

to cbtaln feedbeck from various agincies concerned

for consideration by ths Consultsat in the prepsration

of the waster plan. : _

4. HMaster Plen for Flood Protection snd Dratasge

Tha final product of thie study would be s report
which reviews the causes of flodding, est{mstes the
assotiated damapes for various Incoms groups, proposad
the flood protection and dratnaga systems for the _
various parts of the Haster Plan Area az well a5 thelr
avironwental f{mpaéts should be taken to the account

. conafderd altarnative sdlutfons to winfmize such dsmagaes
for the proposed protection aress and concludes with a
recommendad strategic plan vhich BMA ahould {mplement
in tha future.

After discussiag snd ¢vsluating the eative possible
renge of slternative programs, the Master Plan should be
conclude with a eeried of the recommended strategy for
reducing flood damages throupghout the project srea
which includes s phssed program ¢ost estimation and.
econonic approaches for the ifoplementation of specific

Ceasures.

Phase 1I1: Feasibility Study

The-strategic plan recomoended {n tha Master Plan, will prepose

the eppropriste drainege solutlon the priority area fn the Haster
Plan se well as the fmmediste sctions up to a cediun range progrsus
should be inplerented. It would probably not be possible to lwpla-
ment any recomnended englncerfng facllities on the basis of the
strateglc plsn. Fessibilfty study would required {n oxder to
prepste mors exiensive studies snd fnvestigatfon of those technical
nd economicsl sapects for a specific proposal, which {ncludas a
analysis of the problem, aslternative solutions, sssociated cost

end beneflts, the vesponsible suthority sad an fmplementation
schedule should be carefully reviewed, befoxe tha deteiled
engineering and design would be in complete sets ready for
fmplementing tha censtruction program,
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ANNEX1
1. List of Scope of Work
2, Ouitline of the Green Belt Project, RID
3. Long-term Program for Technical Co-operation, BMA's Request

{s Time-schedule of Immediate Co~0perétion Plan and Flood-protection

Projects, BUA
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Table scope of

¥ork (i-st Draft)

ITEYS ’/// M¥AIN CONTENTS

REVARKS

1 FRELIMINARY STUDY

600 sé. Ko

1. Previous Study
LYY
b
Ty
de

technical eriteris/design methods
configulation/dimension of polder wnits
dimensionfeapacity of pain fecilities

construction progranféperation

Yester Plan,
Impement, Flan
by EB¥A

2, Existing Polder Uait &nd its Elezents

&,

b.
Ca
d.
-1

f.

configulationfdinension of polder units

dinensioﬁ/cépacitf of main facilities

previous cénsiructicn progran/financing

inventory ¢f equiphsats
operation/maintesance

1and aguisition/ressitlenent

Date-sourece?

B¥A, EA, RID,
DOH; EGAT

3+ Previecus Ploods/demages

LH
b,

Ca

d.

rainfall/runcff/flood level
river's hydroleogical regims

BYA'S operation of punps/gates
fledded sreas/recassion timefdareges

bate-source:
BiA, ¥4, RID,

FD

&, Natural Conditi

A,

b,

Cs

<n

reteorologiesl/hydrological data
geszraphic date such 25: klongs*

Data-source:
B4, Kn, RID,

configulation, elevation, lend-subsidence EGAT, NEB, RSTD

geological dmin

ATT,

G Hgdraulic Condition

8.
b,

Ce

drainage capacity of klongs
storzge capacity of beasires

pumping capecity

Data-sources
ExA,

e T

&, Socilo—econonie
&,
b
C.
d.

B

Condition

city planning/land-uss
population/population density
dimensionfconfigutation of roads
tax revenuefpreperty
?raffic/water supply

x

Data-sourcet
RA&, DOH
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ITEN3 : ; ¥AIN CONTERTS

REWARKS

7. Other Plan Ralé?ant ta the Froject
" ‘a. Green Belt Project, RID
v. Road Construction Flan, RiA/DOE
¢. Drzinage 2nd Flood-protection Project
in the City's Core
4. Bousing/Sluﬁ—exemglion Plan, X234

8. Review/Anslize Rolevent Data

9. Deteraination of Technical Criteria

a, hydro-/byeto-graph

b, pump capacity/ellowabia storage/
a]low}ble recession tima

c, costfoenefit modal for polder éystems

dr—hydrestic nodel fortlong-syoters

106, Polder Unit Study/Planning

e. alternatives of polder systenms
" b, application of cost/benefit model
‘¢. planning of polder units

11« $election of Study Areas for Master Plan Study

ITEMS | J// . MaAIN CONTENTS

REMARKS

YT MASTER PLAN STUDY

1. Collectionfinalisié of Supplexentary pata

2. Polder Unit Study {see 1I-10)

3. Klong Systems Stady/Planning
&. hydraulic model Tor klang systems
b, eltermatives of Klong sysktems

¢, simuletion study of drainzge by the model

4. planning of klongs systems

4. Drian Systeas Study/Planning
' a, runoff model for drain systess

b. planning of drain systens

5. Constsuction Pregram znd post-esiimate
a. priority of consiruction
b. plernnirg of interium cessures

c. specification of feasibility study area

&, cepitaifeperation/asintenancefaduinistrationl

cost

6. Organization and Administration

7. Finanoing

8. Operation and Matatenancs Systea
&, Pusp statién/mavable'pump
Y. tredging of drainsfk}éngs
¢s flood-control systeus

94 Proposing of ihs Area for Feasibility Siudy
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Table

Qutline of the Green Belt Project, RID {1981 - )

MAIN ITEM DETAIL OF THE PROJECT
1. LAND USE
restriction of urbanization Proposed Areat _
in the zone Breadth ‘Length
5 Km x 50 Km
2, CANAL IXPROVEMEND :
development of drainage capacity Dredging of Existing Canals: 142 Km
in tke zéne ' Kew Excavetisn of Canals: 31 Km
Total 171 Km
3., EMBANKMENT .
protection of the Suburban Existing Roads: 5 Km
Bangkok from inwerd stormwater Improvenment of Existing Roasds: 55 Km
New Construction of Roads: 17 Kn
Total 77 Kn
4., REGULATOR
‘regulation of inward stormwater | New Construction: 43 Units

5.

LAND AQUISITION

1451 Rai (232 ha)

Yote: General view of ihe projected area is shown on the figure below.

‘.ﬂﬁ‘ﬁt—ﬂﬂ‘_‘
,)--—¢7'
B e e Th oA
=
= :

N
/ }

X, PRARaE Yy

RLGERD

. BARGROK
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—— AoAl
woreroor BLONG

0 5 104

_36__



€asT Aty .k 2861 “X™g  Twex Teostd &, wedepr -v
o | . Co _ oyl "¢
TR I T O A 0 O N A B
HEHl 10393738 WROT . . o TwsTesddy AMMw _ Nueg PIION 6|y =

THET D0l uweTawTioBoy

{(wpuewOT ) ¥EET *unrL = ZPET *AON TWBTERQ TFE30Q P Apnmas AuAHUw

B

30BILUCYH : {300foxg sxe) €, hpﬂou
L _1. R U S O S U O O O s 0o s
d_ﬂ _Lqr.d

{YOIL) wopariuomprdur ¥Ion Jo edong wo WOTCSTH °oU=PB AQ TUOTSSTH ATIwel Aq _
: ' )
I0 AUSMSIUIMMODe HLOTSENOS T e cesTexddve ROTACY » u
(*~38Rk) HOT Fo QOﬂmmﬁspﬂmsﬁ (Apnig ueTd Ta385%X)
Aﬂwﬁ
_ “ ! e 80TBLETSSY TEOTWYDOY °
A NN RS NN N U A N Y NN VA N MU SN U AN N NN N FoSY TEOTWINNL °C

WwandTyg /BUTANGOVINUSY  30BIATOY/FUTPRYE  pIumy . eTRPOUDS 3S33BL *g
_ OO0 O—0 Y/
“roendIyg /FuTanivezowen 399I3UC) /FUTPPTE una;4 STVPIVVS QTEVITSSD "B
O—0 . — O AUN (sdemg eTowACy)
| | ] | aDUBLSTESY OPTV JUTIH °Z

wnosees Al

,l..\a -:;:.F. 'y qu_- g

i woceas Autwy). gt
E=9PTI YYTH =

WOTITPAOD POOTE T

a & z_% o) m__ vy |t ¢ h a\g Y %‘s g _ iy

— H !

SRVIEY N _ ‘ 96T

INIINCD KIVR

YN ‘@30000ry uoT1oes0ldepooTd PUT STUUTHID UITA WeTZ WOTIDI2d0=0) OLUTDOUTT IO STNDOYIS=GTTY . OTqQRT

“37_



-

._..MMDG.MM w)\ Mw O O _ TOIAUSH USTANTTOL I93TW
DNl ¥3d O _ C O o 0O 0 ’ vbouiniq /exzoy 39aTg Suseresg VOIL
III..uL { —op=") sredxy s¥esomeg
= {Sourd)Y) sxadxg afvuyesg TRTI <03ue) Surnymay
NYd .M__wz_@ m:m.ﬂ,m.@ OIOI!%:.EQ«,E SUTHIO TII
[ | b R i | |
 WWIWNS (D _ Yoaeesod /H/0
VLRSNSLYW (1) wdysoq/Buyeuety N

Oy, £00105 *TQFECIL/UCTL 2B1SEY

SOUBLETESY TUOTUYDRY

_ FovEEwTs I
| i T | '
ooﬁnopnﬁsz\naﬂpanouo
ufrseq/BRTUUETd yzodxy

_.. O ™ x®. oy meuqr\ n\Wan_ Apngs ~TQYSwOL/WRTE I915TH adWFATTESY TEOTUUODY

sdung STqUALR SPTY UMD
N “oAl \\E iy FOYNIVEQ T

SYuYREY -1 98 m..m; g £e 2g Lg= YVEA [/ SINFINOD X¥09ALVD

lsanmiay v, YIS ‘uoTivredo-on TCITIYOST, JOF TeXFoIl mral-FuoT

.

LR Gy .



-2
SCOPE OF WORK
FOR
Paammmﬁy“um MASTER PLAN
0

FLOOD PROTECTION/DRAINAGE PROJECT
m |

THS EASTERN'SUBUBBARfBARGKOK IN THE KINGDOM OF PHAILAND

 AGREZD UPON BETWEEN
THE BANGKOX METROPOLITAN ADMINISIRATION

- ARD
JAPAN INTERNATION COOPERATION AGENGY

I St O/'{)hzm ém&,y?{“f

Tauvnekazu Fukul

Anphan: Punnakant

Leador,

Daputy Covenor
JICA FProlininary Study Tean

of ths Bangkok Metropclitan
Adninistration

(for the governor of BXA)
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Intraduction

In response to the request of the Governﬁent;bf Thailand, the GoVe:nmeﬁt
of Japan has decided to conduct the Preliminaxy and ﬂaster Plan §tudy on §he
Flood Protectionlnfainage Projeét ‘in Suburban'Bangkok (:hereihaftéf-referréd

to 4s the Study ), within the general framework of technical cooperation

‘betwsen Japan and Thailand which is set forth inKQhe Agreement on Technical

Coopé;a;ion between the Government of Japan and the.Governﬁent of the
Kingdom of Thailand signed on 5 Novewber 1981. The Japén_lnterﬁational
Cooperation Agency (JICA), the official agency responsible for the.implej
gentation of techanical cooperation programme of thé Goﬁérnmen; of Japanm,-
will accordingly under;ake che étﬁdy)in accoréance'ﬁith“the relevant laws
and regulations in quce in Jépan,‘iﬁ close ccﬁperétién ﬁith.tﬁe Départment
of Drainage and Sewerage,'Béngkok Metropolitan Adﬁinistration (DDS BMA)

and other Thai authorities concerned.

Objective of the Study

The objective of the study is to carry out a preliminaly study on the
Flood-Proteétion/Drainage Project in Suburban Bangkok, and to c¢onduct a
master plan study on the high priority area to be identified and based on

the result of the preliminary study.

Studz area

1. The study area of p;eliminary study coveres the eastern suburbs of
approximately 600 sq.Km located between the Viphavadee Ransit Highway
. and”thé.créen Belt Zone;_ |
2. iﬁe study'area.df the master plan will be selected from the result of

the preliminary study,



4. BScove of 3tuiy
4. I+ Prollminary Study _
1=-1 Data collection and analysls related to the study are of two groups

as follow: . :

(a) Those data and materials to be provided by the BMA.

(b) Those data and materials to be provided by the BMA
with the asaistant of JICA '

(1) Land use:

W EXLating land use map - (a)

be Ex1st;ng road net work (in map) ' ' ()

0. Existing opén drain network (in nap) . . (=)

d. Existing main bullding (office, school, hotel eto.) = (v)
{2) Population

a. Population end its annual change {(in Bangkok) - {a}

b. Population dengity of the Study Area end each zone . {a)

6. Day-tice and night-time population
of tho study area and each gone (b)

{3) city plamning

a. Future population (v}
b. Future demend of land by use (a)
0. Land use plan : o (a)
d. Heétwork of réad and railway ' {a)
e. Network ©Ff open drains -  {n)
f.  Puture development plan ' (a)

- new housing area
~ new industrial ares
- athers

(4) Natural ‘condition

a, Meteorological data (a)
b. Hydrolagical data (a)
c. Geographical data such as klongs,
configuration, slevation, land subsidence otc. {v)
2

77 c:ﬂ/zé-w
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1.2

1-3
1-4
1-5
1-6
1-7
1-8

(5) Provious flood and danages

B
b
Oe
d.

[ 0%}

Rainfall, runoff and flood damages.
Tho h&drological"regime of the river

‘Frequency

Flooding &roas, roeccssion tine and danages
The on=ret10n of punps and gates of the BMA,

(6) Inotitution and finence

Soe

B
Coe

Orvunlsation and management of the BMA and other
suthorities relating to the £lood and drainage
Annual budget, financial planning of the BMA
Tax revenue and propbfty :

(7) Related maps end drawings
a, - Topographical map of the Study Area

b.

Aorial photograph of the Study Area

(8) ¥iscellansous itens

a.
b
Ce
d.

Ex13t1nr water supply project and future plan
Ground water usago end level

Greer—telt project

Lower Chaopraya Basin Management projeod

Rovlaew of Provicug Study

(1) Review of proviou study carried out in 1968 by C.D.M.
bevelopment of the criteria to formulats the drainage'zohe

{(v)
{v)
(v)
(b)
(v)

{a)
(a)
(e)

(2)
(a}

(a)
{(s)
(v)

(»)

Develdpment of the oretoria to sot the priority of the drainaga zono
Anglysls for seleoting master plan area

Dofinition of survey aroa for naster plan

Rough study of flood proteotion and drainsge mothod

-Studies of organisation, operation and management plan

77
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4.I1 Master Plan Study

21
2.2
2-3

o

2.5

2.6

2-1
2-8

Supplemental data colleotion and analysis.

Establishment of the target year for planniug.

Study‘of flood protection and dralnage syslen.

Study of facilities. : |

Study of construction uethod and matarlals. _

Study of available construction naterials and man—pawer ‘for con—
struotion, operation and ma1nta1nance.

Study of construction programme'

Rough estinat1on of costa for constructzon, operation and
meintainance..

Rough estimatlon 0f bonefits.

2-10 Study of’ finance.

2-11

Studies of organisatiOn,=opération and managexent plans.

212 Study of the priority of the project.
2-1) Proposing the avea for the feasibility study.

5. Study

schedule

The

whole study will be condﬁcted in sccordance withe attaohed echedule.

6. Reée EOI’tS
JICA will vrepars and subnit the following reports'to the DDS in the:

course of the preliminary anrd master plan study:

1.

2.

Inception report

20 coples

at the bezinning of the field survey.

Progress report

20 copies

at the end of the field survey.

The DDS will submit t6 JICA iis coonent within one month after

the recoipt of the report.

1 AN
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3o Interim report _
20 copies at the end of the field survay.
Tha DDS will subnit %o JICA its condonts within ous month afier

receivin the raport.

4. DPrart final repord .
20 copied within 3 months after the reoeipt of comnents on the progreaa

raport.
Another 20 conles within 4 months aftor the roceipt of conunants on

the interim report.
The DD3 will provide JICA with its oomnents within one month after the

receipt of the D/F _
S5« Final report For the Preliminary study report, 40 copies and Master plan,

200 oopies within 2 monthy after the receipt of the connénts: on the D/F.

7. Underteking of ihe Governnent of Thailand
In accordance with tha Agresment on Tecbn1cdl Cooperation bétwean the

Govornment of Japan and the Government of the Kingdon of Thailand, tho
Government of Thailand shall accord privileges, immunities and othar benefits:
to tho japanese tean and througn tho authorities concerned, take necessary
measures to facilitate anooth conduct of the study.

The BMA shall make tho necessary arrangement with proper axencieés
concerned ag follow:

(1) Coordination of the study will be provided through tho BMA.

(2) To provide the counterparts fund for the execubion of the study.

(3) To secure all available relevant studies and data for the use of

the siudy team.
(4) To provide the study tean with the followinga:

8+ Appropriate nunmber of personnels as counterparts.

b. Office space, equipnent and supplies for the study toan.

o, Vehicles with drivers for the study teanm.

d. Gredentials of indentification (1p) cards to thoe mcabors of the
study team who shall be working in Thailand for the exocution of

tho study.

75, AHphen
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8, Undertaking of the Govermnent of Javan

(1) To transfer krowledge to the Thai coumterpart personnsl during -
| the study. _ '
(2) To give technical advices for the. Flood profeétion/hrainage_pfojeot_
being carrled out by the DDS during the stay of the study teanm in
Thailand. | | | |
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Hinutes of Meet1n3 on Scopa of Work
for .

FLOOD PROTEGTION AND DRAINAGE PROJECT IN THE EASTERN SUBURBAN-BANGKOK

Dater  November 18, 1982,  10:30 an to 12:00- an.
Place: = Meeting réom of the DDS, BMA.
Pregenteds Tho DDS side aro.

1.
2.

3.

4.

Ur. Anuchit (leader)
Mr. Sonchit

Dr. Ksénmson

Mr. Tamma.nat .

: The'Japan side are
Mr. Fukut (leader)
- Mr. Kato '
¥Mr. Dok Doh
¥r. Ishikawa
Dr. Yoshikawa
Mr. Seki (JICA)
er Matsushita (JICA expert).

Mr. Anuchitl called the openlnr of the meeting on S/W..
Mr, Seki raviewed the 1tems that were susponded a2t the: fxrst neeting

“héld on Nov. 15th, - Further discussions were nade as follows:

(1) Agreement on the Technical Cooperation botween the Government of
Japan and th Governnent of the Kingdom of Thailand was handed to Mr.
Anuchit upon his request.

(2) Concerning paze 1,line 12 of S/H draft, Mr.Anuchit commonted that
"Phai 1and™ should be added follwing "Japan", Hr.Se¢ki explained that those
sentences wors stendard for every project of JICA in Thailand and they

had been zenerally accepted so Mr.Anuchit agreed to the original sentonces.
(3) Mr.Anuchit canfiraed that the Master Plan area should be selected
from the result of the proliminary atudy, s&nd the last sentence of pago 1
should be deleted. To this Mr.Seki explained that the deffinition of the
study aroa should contain varicus itema for the consultant selection
procedure of JICA, and the size of the area is important. Ur Fukul
informed the meeting that he was already asking tha Ministry of Foreign
Affairs of Jmpan about this matier through the Embassy.

{4) bDr.Ksemsan proposed an slternative idea to write an aggroximated
magtor plan area instead of deleting it from the S/W.

(5) Mr.Anuchit concluded that this point should remain suspended unt11

a further disoussion on November 19.

Mr,Anuchit “asked Dr.Ksemsan to issue the rosulis of the oategorisation
of the data later in the aftorncon. This is to agcertain the part of
data which the DDS oan roadily obtain and the part which furthor assio-

_tances ‘of JICA is noedod.

Mr,Seki suggested ‘a little change of the preliainary field purvey sched-

ule. Mr.Anuchit agreed to the anended’ sohedule, but suggested that the

stay of part of the study tean into the rainy season would bo useful for
the understanding of the roal situation of flood.
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5 hr.Seki inforned the meeting’ that the non-technical support personnel
“in 7,(8),cC on page 6 should be deloted, as JICA vould recruit this por--

. sonnel.
6., ‘Mr.Seki proposed that JICA Nould provide a vehicle for tho atudy teaa,
MrwAnuchit affirmed that he was also TEQUBStlng an axtra vehicle for

this projest.
7. Mr.Anuchit said that the Directivo Connittee was still active, and' that
the polioy natier of. this project ¥ill be. authorized by this connittee.
8. Hr.Anuchit mentioned that & copaittee would also be organised to deal

with the teshnical matter of this project.
9. MmFukui and Mr.Anuchit agreed to proceed with the 3rd. meetang on Nor

venber 19. at 10:00 an,

_ Date: Noveaber 19. 1932, 10200 an.

.place: . -Same as of Novenber 18,

Preaent:di The meeting as of November 18. was 301nted by Mr.ﬂ. Kondo,
Firot secratary of the Japan Bubassy of Bangkok._

1., The maeting stud1ed the inundatior mep: of tho BMA including the urban
 aréa ani ile future: rins-road construction plan, and after an intensive
digbussion 1% was as=reed that:
(a) The mester plan area wWould bé uclected fiow the result of the‘préli—
minary atudy.
(b } It was estinmated that the master plan area which is relevant to the
implenpentation would bo about 300 sq km. o
(c) This value should have & flexibility to ohange according to the re-
sult of the preliminary study, considering the englneéering, the finan~
cial and- the adninistrative aspeots. '

The above minutes: of meeting has been reviewed and signed by:

S Fdwr g At}
Mr.Tounckazu Fukui : - ﬁr.&nuohlt Sodsathit
- : : Deputy Director General
' ' {for the Director General
Loader, - ' k of the Departzent of Drainage
JICA Prolim1nary Study Toam - = - and Sewerage) -

on November the 22th.,1982
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