It can be said that the present situation of land use in the model
area represents the future pattern of the urbanization in the Study

Area.

Regidential space in the model area:which occuples a majority of the

bullt up space belongs to a low density population area.
3) Klong

The two main dralnage channels named Klong Kacha.and Klong Gig lie in
the middle of the model arca in the Bast-West direction. Connected
to these klongs, Klong Sakae, Klong Lao and Klong Chit run in the
direction of South-North as lateral drainage channels in the model
area. The total length of these Klongs is some 9:U'km'and the dis-
chafge capacity of Klong kacha is estimatéd as some 4 cms as is
indicated in Fig. G-4. ‘Table G-2 shows tyﬁical dimensions of exist-

ing cross sections of the Klongs.
4) Existing Facilities for Flood Protection

Three'pumping stations and seven cofferdams with gates, as shown in
Figure G-1 and;Table G-3, have been providéd in the model area by
DDS since 1981 and 1982. The operation period of the facilities
corresponds.with the high water period of the Chao Phraya River for
about 5 months from September to Jdnuary During this period, all
the cofferdam gates are almost fully Llosed and the pumplng station

is operatcd manually- dependlng upon. the inner water level.

3. Hydrological Observation in the Model Area

Hourly ralnia]l tecord at the Ramkhamhaeng University is:the only

source of Lalnfa]l data at present within the model area. “herefore,
to grasp the relatlon between runoff and rainfall characteristics of
the area and to obtain sﬁfficient data for_the analysis, the follow-

ing observations were carried out in this stage.

G-3
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1) Rainfall:

Rainfall was obtained by the automatic recording rainfall

gauge installed at the Ramkhamhaeng University,

2} Water Level:

To analyze the relation between runoff and storage in the

area, water levels were observed by two observation stations

installed iu Klong Kacha.
1) Pump Discharge:

To obtain the pump discharge, -the pump operation was
observed and recorded from hour to hour at the three pump-

ing stations of K. Kacha, K. Gig and K. Chit.

Table G-4 and Fig. G-5 show the hydrological data which were observed

in this stage.

In order to grasp the run-off percentage in the Model Area, the water

balance-that is an algebraic summation of the rainfall,'ﬁater level and'
pump discharge is listed in table G-5 for the period of Aug. 22 to Sep.
10. 1In this pericd, the hydrological data were obtéined simultaneously.
The funoff percentage (f) indicated in the table G-5 is introduced with

following equations:

_ Total outflow _.va +. LAS

Total inflow Vr

Where,_._ _
Vr : Rainfall (mj)
“Vp i Pump discharge (m3)

A5 : Change of ponding volume (mg)

G~4



The runoff percentage is to be less than 1.0, theoretically,
being influenced with the factors of the evaporation, permeance,
gtorage and so.on. Aé is indicated in table G-5, however, the
runof £ perﬁentages in this_investigation introduced very high
values which are about 2.0. It is considered, therefore, that

there was much inflow from the outside area.

In géneral, for the ekecution of a hydrological observation
analysis, in the model area, it is usually the lengthy trial and
error method. Owing to the big value of the runoff percentage
obtained by this Study, it is necessary to get more data, The
further study will be madE'espécially in cooperation with the
DDS in the nmext stage in order to get veliable and adequate data

and information.

C-5



L

B Y A
Lo ! K. Ghit P.S. K

Y o Ay N
L u,‘,' y 2o
o ‘ ’ A
Model Avea | . Iy
B =8.8 kml ,

+
L

| . xSl
g g i3]
2 H =)
® Y !-:I:
: : 3 ed)
=N T !
3 i .’-*H,j
= F " il
= zaf i-%]
E z Tl
a ] :

= ',\..
[RY

19

s
=

RAMKAMHAEN

|

i
1___,,._— o
)
T ROAL

CHEUGR

PELL

r§ (e |-
K ¥, SAKAE | o
E - . . i .;
E PR e
b

LEGEND

BARAS Topographic Divide

KHiong

Pumping Station

WrawnTi

~f— : Cofferdam with Gate

FIG. G.1 - Drainage Basin of Model Area

FLOOD PROTECTION/ DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

e Gb -



T NN

| T ARV AT
il itapad | T

L B A LT s Ty B )
SRR s g § iy E
. YT L LR B Bt
LEGEND 5 I\H At MU AV R s
T LIRIP A WL U DR S W A R O - 7
co '!‘:'-.‘«;uw-nu d S f o,
. _ T 1 iR !
v 0.5 1.0 ', —ggell .
. Lt R £
: RS R ey ilpeainer v
2 EATART L }
i.n' v M
\ 5!

| | Storage Curve 7 ‘
' for Model Areq Ground Elevation in Model Area

:l H -
3 [

2 3
Voluma {2 §0°m” }

o
o
gq
o
ge :
I 8 H Z
xg O (%) %
al & < =
ol Z | [T =
Il < . 9
m Ol m k-4 ] i
+2- e U S
1 : o A

7 / ' Al :/
y __ r

n

STAGE ABQVE MSL
(=]

SECTION A—A { EAST- WEST)

s
T W e

SECTION A-A ( SOUTH - NORTH)

FIG. G.2 | Existing Topographic Condition

FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

— G-7 —




BANGKAP

HUAMAK

‘Fig. G-3 Existing Land Use of Model Area

Table G-1 Categolizarion of Existing Land Use

todel Areca | Studv Area
Land Use S ey Mark

Arca (ha)|Percent |Area (ha)|Percent

Residential | 583.0 66.2 | 11,100 22.2
Commercial | 1706 2.0 650 1.3
Industrial . 4L.6 4.7 | 300 n.6
fastitutional| 87.8 | 10.0 | 2,250 o5 | [T
Park 1.0 0.0 550 1.1 | —
gricuitural oy oo b 9700 | 35,250 | 70.3
& Oven Snace o : : A

Total '881.0 | 100.0 | 50,100 | 1070

FIG G.3 Exnstmg Land Use in Model Area

FLOOD PROTECTION/ DRAINAGE PROJECT IN EASTERN SUBURBAN BANGKOK
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Table G-2

Typical Dimensions of Existing Klongs

UM

Dimension Typical Section
Name Length Width Depth fottom Elev. Remarks
i n . m
Klong Kacha 3,5 Km g.0 ™ .5 E1.-1.2
Kong Gig 2.0 11.0 .8 El.-1.8
Klong Sakae 0.3 5.5 . El.-1.1
~ Klong Lao G.7 13.0 » El.~L.5
None Name 0.9 6.5 . ElL.-1.2
Klong Chit 1.6 - - -
Total 9.0 Km - - -
Tahle ¢-3 Existing Facilities of Flood Protection. for Model Area
. . Name of Installed
14 N by . et
Facilities | Place Klong Size Mouth/Year Operation Remarks
' " Unit : N
Pump 1 K. KACHA [¢24" x 2 1982 Hanual Submersible
.¢20" x 1 Sewerage Pump
$ra" x
2 | K. GIG Pl % L 1982 Manual "
$12" x 1 '
3 K. CHIT [¢l2" x 1 1982 Manual "
[ 'H m W m leaf : B ]
Gate 1 K. KACHA |2.50x2.00x2 1981 “Manual Woodén Gate
_ H uW m _ Leaf
2 K. GIG -[2.35x2.00 1981 Manual "
: “|H m W m
3 K. CHIT 2.10x2.00 1981 Manual "
. . H oW m
4 K. GIG 2:50%x2.00 1981 Manual "
: H'm¥W m o
5 NONE 2.10x2.00 1981 Manual "
. h H n¥W m
6 K. LAO 2.30x2.00 1981 Manual .
H oW m
7 K. SAKAE | 3.00x2.00 1981 Manual "
Table G-4 The Collected Period of Hydrelogical Daté
\ Aug, 1983 Sept. 1983 Oct. 1983 Remarks
Item 10 26 10 20 10 20
. ] Instlalled . out of Order
Rainfall ; s SRV SOV SO e e At RamkanhaengUniv,
]
Water Level {11} __ ] At Upstream end of K. Kacha
Visual] Obsertation
Water Lavel (2)|u. e oo e . At K. Kacha
8/22
Pump Discharge C K. ¥acha, K. Gia, K. Chit
G-9
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Appendix # Operation and Maintenance

1. Generai

Fload protection and drainage system consist of the following

facilities:

. Embankment
Drain

-Klong (Canal)
.Cate

- Pump

These facilltles can functlon well provided that they are

operattd and maintained properly.

This chabtér describes briefly how existing facilities

are operated and maintained.
2. Existing operation and malntenance

The operation of pumps and gates in the city core area
controlled by the DDS is carried out based on water levels
measured hourly at about 30 locations. In case of other areas,
the surfacé of some roads has been raised temporarily by means

of sand bégs.

Some of the existing gates are drivem by motor, but most of
them are manually operated. As many of the gates are of
timber construction, operation may be hindexed by warping of

the gate due to the influence of the sun.

The two permanent main pumping stations, Rama IV and Padung
Krung Kasem. are used for a much biggér area than originally
planned. This is a heaVy burden, especially when one or more
pumps are out of order or in need of repairs. In Special
cases, for instance dULing September 1983, the pumping stations
were even used.tn relieﬁe the.flood in the_eastern auburban
area suffering from high water levels in Klong Phra Kanong and
Klong Tan.

H-]
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Present maintenance is considered insufficient

to keep the klong system and the adjacent structures in the

required condition., Many problems are encountered, such as the

poor accessibility to many klongs and illegallgarbage dumping,

especially in slum areas.
Drain

Drains can_work'with full capacity provided that slope and

cross-sectional area are maintalned as designed.

The discharge capacity of a drain is governed by cross-sectional
area and velocity which is influenced by slope, roughness
coefficient and hydraulic radius. ﬁanning's formula, which

is usually'used for calculation of discharge capacity of

drain, is expressed as follows:

Where, Q : Discharge Capacity (m3/sec)
: . o 2.
A : Cross-Sectional Area of Drain {(m")

Velocity (m/SeC)

n ¢ Mannings' Roughness Coéfficient
R : Hydraulic Radius of Drain (m)
Slope

Cross—sectional area will be reduce& and roughness cdeffibieht
will be increased if siltation. occurs within drain. For
example, the discharge capacity and velocity are lowered by
about 10 percent when 10 percent of drain depth is blocked

due to siltation. (Fig. H.1)
Prains have become gentle in slope and some have become adverse

slope as is shown in Fig., H.2. due to unequal land

settlement caused by excessive withdrawal of groundwater.

H-2



Therefore, drains are cleared annually. According to the resgult
of drain cleaning from 1980 to 1982 as is shown in Table H.l,-0.2
to 0.3 cubic meters per meter is cleaned annually. This volume
equals to the cross-sectional area of 600 mm~diameter drain pipe.
The cleaning cost was 100 to 180 Baht per m3, and 30 to 50 Baht

per meter,
Due consideratlon into construction méthods, types of structure

etc. will be emphasized to alleviate siltation, taking into

account the big volume of siltation and its cost of removal.
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2,2

Klong

Klongs have been used by Bangkokiaus fér various purposes

like {rrigation, drainage, navigation etc, Canai maintenéﬁce
division of the DDS has responsibility of keeping the klongs'
facilities properly with the following personnel, equipment and

facilities.

Personnel, Equipment and Facilities

About 680 employees work with the Canal Maintenance Division,

“subdivided as follows:

- engineers 18
- technicians 70
- secretaries and clerks _ 54
- labour _ 544

The equipment belonging'to the Divisicn can be subdivided as

follows:
- trucks
dump truck (4 md) 35
‘v ¢rane truck . 4
- excavators

‘backhoe loader
truck mounted hydraﬁlic excavator

. track mounted hydrauli¢ excavator
truck mounted crane with drag
.pontoon mounted hydraulic excavator

- composite pontoons

W P = s 0 o

- barges (various sizes)
() Garbage Collection

The day to day malntenance of ﬁhe”klongs includes also the
collection of gérbége and debris. The equipment used for this
consists of fiber glass boats with outboard engines (5-10 hp).
Three to five labourers are employed on each boat. Table H.2
show some cost and production figures on garbage collection

from the klongs.



Table H.2 Production and cost figures on klong garbage cecllection

Costs
Average unit
Klong Monthly basis | price for removed
_ and deposited
B/month garbage
- B/m3
Lord 45,400 378
Ong Ang and Bang Lum Phu - 75,400 300
Padung Krung Kasem 115,100 193
Maha Nak | 75,400 214
Saen Saep 71,200 .35
Sam Sen _ 30,600 59
Bang Sue 22,800 95 -

Total/average oo 435,900 . 106




(2) Cleanlng

Table H.3 presents the available data on the number of klongs
which have been cleaned during the years from 1979 to 1983
inclusive; they refer only to maintenance work done by the

Division using its own man-power and equipment.
The following working methods used for the klong cleaning:

- by manual labour, disposing the dredged ﬁaterial on the
embanknent, or,_where poésible in a dump truck.

- by truck mounted excaﬁator,working from the bank and dumping
the material in a dump truck

- by a2 pontoon mounted excavator,floating.in the klong and

dumping the spoil in a barge.

Table H.3 _Figufes on Klong Maintenance by'Canal Maintenance Divisigg

Number Excavator - Transport Labout Management
Year | Zone: of - ' : e
Klongs | truck|pontoon { truck {barge| no: | monthly | no: | monthly
wages - | wages
1979 Quter 1 - 1 - - 2 2,500 1 3,000

1980 - - - - - - - - - -

1981 'Inner

2]
Outer 2 jS _ 5 3 g 3 23 2,500 6 3,500
_ Central 1 '

1982 | Inner | 13 ‘ _ .
L . ' 2 10 - 2,500 6 - 000

Central 5:}6 6 1 7 5 ’

.1983 Inner 2
3 4 3 4 4 19 2,500 3 4,500
- Centraly) 1 o

-

Note : This table is exclusive of maintenance on contract basis.



2.3 Gate

2.

Most of the present gates are operated by hand. HNone of them
work automatically, synchronized with the in-or outside water

levels, Manual operation is not easy for proper operation,

.egpecially where additional pump capacity is lacking. 1In order

to have an efficient operation, it is recommend to adopt

autcmatic operation.

Pump

Many pumps are installed mainly in the city core area as shown
in Fig. H.2. These pumps are classified into the following

four types;

1) ~ Major Pumping Station

2) SuB.Pﬁmping_Station

3) Temporary Pumping Station (Pontoon)

4) Moveable Pump (Submerged)

Charactexristics of operation and maintenance at some pumping
stations (general views of which are shown in Figs. H.4 to

H.7) are presented in Table H.5.

All pumping statioms except Rama 4 pumping station (whicﬁ is
driven by diesel engine) are driven by electricity. More
staff and higher running cost occur at Réma 4 pumping station
thaﬁ at Padung Krung Kasem pumping station whilst they are

of almost the same capacity.,

“Much garbage is brought into these pumping stations through

the open klongs except at Rama 4 pumping statien which is
equiped with a shield trunk main. 1.5 tons per day garbage

is brought. into Padung Krung Kasem pumping station.

H~8



According to the result of klong dredging from 1980 to 1982

as shown in Table H.4, dredging by mechanical cost about

300 Baht per meter
manual - labour cost

m3 as of 1982,

Table H.4

and 70 Baht per m3, while dredging by
about 200 Baht per meter and 80 Baht per

Dredging
YEAR METHOD TTEM CONTRACTORS
Cost 3,038,300
S (¥)
Mechanical| Lengths 11,922
(m) .
Volumes 58,344
(m3) : '
1980 .
Cost’ :n 2,531,140
1 (B
manual | Lengths 14,088
labour (m)
Volumes (28,908)
(mdy
Cost - 2,913,750
(3
Mechanicali Length 1750
(m) .
Volumes ¢ -
(m3)
1981 : :
Cost . 1,664,360
(B}
manual Lengths _ 11,235
labour {(m)
o Volumes _ (22,709)
(m3)
Cost _ 4,607,800
(B) :
Mechanical|Lengths - 14,586
: (m) :
Volumes 71,199
(m>) ' '
1982 Cost 2,842,000
§:)) :
manual Lengths 15,482
labour {m)
Vo%umes 37,222
(m™)




More effort is required to reduce the garbage volume, because
1t causes pump operations to be less efficlent. For example,
after the automatic rake was Installed in the Padung Krung
Kasem pumping statlon, head loss was considerable reduced,
thus resulting in efficlent operation of pump as shown in
Fig.-H.B. Efforts to reduce the garbage.amount should be

continued.
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POLDER AREA : CITY CORE
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BOUNDARY PUMP ( TEMPORARY STATION]
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BOOSTER PUMP { MOVABLE PUMP)

e & b

Fig. H.3

Location of Pumping Station
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FIG. H .4_ | General View of Rama v Pumping Station
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FIG. H. 5 General View of Padung-Krung Kasem Pumping Station
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Effect of Automatlc Rdke in Pgdung Krung Kasem b
Pumping_Station

FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

T B-19 77







APPENDIX T

Scope of Work .






Appendix T Scope of Work

Table of Contents

Introduction e et e r e e et et e ot e e ey

Objective -of the Study N

Study Area e e et ettt

‘Scope of Study  civiiiiinaitiiasoninaens

Study Schedule e et aae et et

Reports N I A I N A

Undertaking of the Government of Thailand

Undertaking of the Government of Japan

W






SCOPE OF WORK
FOR

PRELIMINARY AND MASTER PLAN
o

FLOOD PROTECTION /DEAINAGE PROJECT
N

THE EASTERN'SUBUHBANmBANGKOK IN THE KINGDOM OF THATLAND

‘AGREED UPON BETWEEN
THE BANGKOK METROPOLITAN ADMINISTRATION

AND
JAPAN INTERNATION COOPERATION AGENCY

ks ol 2 ,zwf*

Taunekaszn  Foial

Amphan  FPunnakaat
Ieader,

Deputy Gavenor
ith Proliminavy Study Team

“of the Bangkok Metropolitan
Adminisiration
(for the governor of BMA)



1. Introduction

In response to thé request of the Govermment nf Thailand, the Governmment
of Japan has decided to conduct the Preliminary and ﬁaster Plan Study on ﬁhe
F1nnd Protectlon/nral1aae Project 'in Suburbau Bangkok (- herexhafterfrﬁferred‘ '
to as the Study ), within the general framework of te;hnxcal cooperatlon
'bétﬁeen Japan and Thailand which is set forth gn the Agreement on Technical
Cooperation between the Government of Japau.and:thé_covernment of the
Kingdom'of Thailand signed on 5 November 1981. The Japan International
.Cooperation Agency {(JICA), the official agency_regponsibie for.the imple~
mentation of tecﬂnical cooperation pfogramma of the Gﬁvernment of Japan,
will accordlngly undertake the study in accordance with the relevant laws
and regulatlons in force in Japan, in c¢lose cooperation thh the Department
of Drainage and Sewerage, Bangkok Metroﬁoli:au Administration (DDS BMA)

and other Thaj authorities concerned.

2. Objective of the Study

The objective of the study is to carry out a preiiminaly study on the
Flood-Protection/Drainage Project in Spbdrban Bangkok, and to conduct a
master plan study ou the high priority area to be identified and based on

the result of the preliminary study.

3. Study area

1. The study area of preliminary study coveres the eastern suﬁufbé of
approximatély 600 sq;Km ioﬁatéd between'tﬁe'ﬁiphévadee Ransit Highway
and the Green Belt Zone. |

'.2. The.study area of the master plan %ill be selected from the result of

the preliminary study,
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1~3
y
1=-5
1-6
17
1.8

- (5) Previous flood and dameges

Be
be
Co
de

=13

Rainfall, runoff and flood damages.
The hydrological regime of the river

‘Frequency

Flooding areas, recession time and damages

The operation of pumps and gates of the BMA.

. () Institution and finence

Ge

b

Ce

‘Qrgonisation and management of the BMA and ather
. guthorities relating to the flood and draina@m

Annual budget, finsncial planning of the BMA

Tax revenue and properiy

(7) Related maps snd drawings

.‘a'
b.

Topographical map of the Study Area
Aerial photograph of the Study Ares

(8) Miscellaneous items

2.
B.
Ca
d.

Existing water supply project and future plan
Ground vwater usags &nd 1eval
Green-helt project

.Lower thapraya Bagin Kanagement projeot

Review of Previous Study

(1) Review of previeu study cerried out in 1968 by C. D.M.
Development of the criteria to formulate the drainage zone

(v}
(v)
(v)
(b)
(o)

(=)
(a)
(a)

(s}

()

(a} .

()
(v)

Development of ‘the creteriaz to set the priority of the drainage zona

Mnalysis for selegoting masier plan ares
Dafinition of smurvey area for mssier plan
Reugh siudy of flood pratecticn and drainage method

-Studler ol ox anlaation aporation and stnagoncwd plun
g ?

i

...]'_3.._



4, Scove of Study

4. Xo Preliminary Study
1-1 Data collection and analysis related to thes study are of two groups

as follow:
(2) Those data and materials to be provided by the BMA,

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

with the mssistant of JICA

{1) Land use

8o
b
Co
de.

Exiasting land use maﬁ

Existing road net work (in map)

Existing open drain network (in map)

Existing main building (office, school, hotel eto.)

(2) Population

G
. h‘u

Ca

Population and its annual chango (in Bangkok)

-Population density of the Study Avea and each zone
Day-time and nightufime population

of the study area and each mone

(3) City planning

8.
be.

Co

a.

=
£,

Future population

Future demend of land by use
Land use plan

Network of road and railway
Netﬁork. of open drains
Future developmenti plan

- new housing aroa

- new industrial aresa

- others

(4} Natural condition

heteorologlcal data
Hydroleogical data
Geographical data such as klongs,

configuration, elevation, land subsidence etc.

(a}

(=)

(a)
()

(&)
{a)

(»)

(b)
(a}
(a)
(a)

(v)
(a)

(a)
(a)

(o)

77 | Oﬁd ‘_W"' |
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" 41T Master Plan Study

21
2.9
2.3

R
0.5

26

27
28

2-9

Supplemental dats collestion and analysis.

Egtablishnent of ths targst year for planning,

Study of flood ?rotection and drainage pysteon.

Study of facilities. :

Study of construction method and materials.

Study of available consiruction materials and mannpower for cons=-
.struction, operation and maintainance.

Study of construction programne.

Rough estimation of costa for congtruction, operation and
maintainance.. ‘ -

Rough estimation of benefits.

2~10 Study of finance.

2»11'$fudies 6f organisation,. operaition and management plans.
912 Study of the priority of the project.

2-13 Proposing the area for the feapibility study.

5 . Stu@

schedule

The whole study will be conducted in sccordance withe attacked schedule.

6. Reports: _ . |
JICA will prepare and submit the following feports to the DDS in the

course of_the_preliminary and master plan study:

1.

2a

Inception raport

20 coples
at the beginning of the field surveys.

Progress report

20 copies _
at the end of the Pield survey.

‘The DDS will submit to JICA itm conment within one momth sfter

the.recaipt-of the repori.

o~



3.  Interim repord
20 coples at the end of the field murvaye
The DDS will submit to Jlﬁézitg consents within one monthk afiexr
recaivia' tha »eport, |

4. Draft final reperd _
20 copies within 3 months afitsr the rsceipd éf comzents on the progress.
report. '
Aniother 20 copies withis 4+montha after the recelpt ef commenﬁs on
the interim raport. ‘
The DDS will provide JICA with ita comments within ons month after the
recelpt of the D/¥F | |

5. Final report For the Preliminary study report, 40 copies and Master plan,

200 Gopies within 2 wonths after the réceipt of the comments: on the I/F.

7. Undertzking of the Government of Thailend

In accordance with the Agreement on Technical Gooperatﬂon between the

Government of Japsn and the Government of the: Kingdom of Thailand, the
Government of Thaiiand.shail accord privileges,.immunities and other bensefits:
t0 the japan@sé team and , through tha authorities coﬁcerned, take necesaary
measures to facxlitate srooth conduct of the study.

The BMA shall make the necessary arrangement with proper agencies

concerned as‘follow.
{1) Coordination of ﬁhe study will be prov1ded throush the BMA.

(2) To provide the counterparts fund for the execution of the study.
(3) To secure all available relevant studies and data for the use of
the study team;_
(4)'To provide the étudy teaan with tﬁe Ffollowingas
8s Appropriate number of personnels as counterparts.
b; ffice Sp&Cb, gaipment dﬂd ‘supplies for the suudy toan.
¢, Vehicles wiith drivers for the study team.
d. Credentials of indentification {ID) cards to the members'éf the
study team who shall bhe working in Thajland for the exdcution of

the study.
7, Ao

""'I-.—f)"‘



8. Undertaking of the Government of Javan

(1) To transfer knowledge to the Thai cownterpart veraonusl during
the study. _ | :

(2) To give technical advices for the flood protection/drainage project
being carried out by the DDS during the afay of the study tesam in
Thailand. |

7F -~
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Appendix J List of Reference Data’

1. Authoritles Visited in Connection with the Study

The authorities listed below were visited to collect data, discuss
the study or to ask for advice and guidance. Their assistance is

gratefully acknowledged.

- Department of Drainage and Sewerage (DDS), Béngkdk.

-~ Asian Institute of Techﬁology (AIT), Bangkok.

-~ Meteorological Department, Bangkok.

- Royal Irrigation:Départment (RID).

~ Hydrographical Department, Royal Thai Navy.

- Marine Survey bivision, Port Authority of Thailand.

~ Department of 'Tét-m and Country Plamming (DTCP)

- City ?lanning Division, Bangkok,

- Yational Statistical Office (NSO).

~ Mineral Resources Department'(MRD).

~ National Hou51ng Authorlty (NHA)

- nghways Department. _

- Public Works Division (PWD), Bangkok.

- Metfopolitan Water Works Authority (MWWA).

- 'State Railway of Thailand (SRT).

- Offlce of the National Economic and Soc1al Development Board
(NESDB) , |

- 0ffice of the National Environmental Board (NEB).

- Royal Thadi Army. .

-~ Royal Thal Alr Force,

- Thailand Institute of Scientific and Technologlcal Regearch,

2, TInventories of Available Data
The data listed in the following paragraphs were collected.
2.1 Topographical Data and Aerial Photographs

-~ Topographical maps:
. Scale 1:20,000;

J-1



-2,

2

. Scale 1:50,000;
. BMA, existing benchmarks, dated August 1979.

~ Aerial photographs:
. Scale 1:10,000 dated 1982,
= Exiéting land use map, dated 1980.
- Klong Network map
~ Highway network map
~  Road height
~ Cross Sections of Klongs

Hydrological Data

The basic hydrological data required for flood control

“and drainage planning consist of river levels, klong levels,

tide levels, rainfall and other meteorological data.
- Rainfall data:

. Location of rainfall stations and gauge particulars
in Bangkbk .

. Daily rainfall data at:

Bangkok Metropdiis 1951-1983

Bang Na E 1966-1983

Bang Khen - 1967-1983
Tungsertee Village - 1977-1982
Banbuaman $chool ' 1979-1982

‘Bang Kapi. 1956-1983

Min Buri ~ 1956-1983

Bang Phli 1959-1983

Lat Krabang._ 19571983

43 stations 1978, 1980, 1982

. Houiiy.rainfall data
Station : Bangkok Metropolis  1965-1980
. The biggest rainfalls for 5, 10, 15 and 30 minutes”
and 1, 2, 6, 12 and 24 hours;

.Bangkok Metropolis 1957-1968

Monthly maximum rainfall for 15 and 30 minutes and
1, 2, 3, 6, 12 and 24 hours;

Bangkok Metropolis 1976-1979

2



~ Water levels:

. Locatlon Map of water stage station of Lowetr Chao

Phraya River.

. Hourly water levels wmonths August ~ November att.

Bangkok Bar 1970, 1975.~1980

0.B. Station (Baugkok 1970, 1975, 1978-1981
Harbour) .

Sathu Pradit 1978, 1980

BT Station 1970, 1975, 1978, 1980
Phra Pra Daeng . 1970, 1975, 1978, 1980
Fort Phrachul 1970, 1975, 1978, 1980
Paknam 1970, 1975, 1978, 1980

. Monthly Highest High Water Level (H.4.W.L.), High Water
Level (H.W.L.) and Lowest Low Water Level (L.T.W.L.} of
‘Chac Phraya River:

Bangkok Bar . . 1940-1982

0.8, Station (Bangkok 19401982
‘Harvbour)

Sathu Pradit 1976-1982
Phra Pra Daeng 1940~1982
Fort Phrachul 1940-1982
Paknam - 1940-1982
Bang Sai | : 1940-1982

Monthly Highest High Water Level (H.H.W.L.) and Lowest
Low Water Level (L.L.W.L.)

Hydrographic Department 1940—1982.
Memorial Bridge 19401982

2.3 Other Reports and Data

-~ Master Plan for Sewevage, Drainage and Flood Protection
- Systems in Bangkok and Thonburi, Camp, Dresser and Mckee,

(February 1968)

J-3
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Investigation of land subsidence caused by deep well
pumping in the Bangkok area, Phase IV, FinalIRepoft,

1982,

Investigation of land subsidence caused by deep well
pumping in the Bangkok area, Comprehensive Report

1978-1971, 1981;

Groundwater Resources in Bangkok Area, Development
and Management Study, Comprehensive Report 1978-1982,
1982;

Gfoundwater Resources in Bangkok Area, Development and

Management Study, Phase II, Final Report, 1980;
Rainfall and Eﬁaporation Analyses of Thailand, 1980;

The Fifth Naﬁiénal Economic and Social Development
Pian (1982-1986);

The Greater Chao Phraya Project, 1957;
Chao Phraya-Meklong Basin Study, Phase 1, 1979;
DDS year book, 1982 bDS, BMA

Development Plan of drainage and Flood Protection

under second BMA Development Plan (in Thai);
Flood plain modelling of the Chao Phraya River, 1981.

Study Project for Determination of Flood Solution in

Samut. Prakan Province (in Thai), 1983

Ceneral Study Report (Draft) on Bangkok Flood Contreol

and Drainage Project (City Coye), 1983

‘Quarterly Bulletin of Statistics, Vol. 29, Jan.-Dec. 1981,
National Statistical Office (NSO) '
Draft of Budget Fiscal Year 1984, BMA {in Thai)

Draft of Revenue Estimation and Expenditure Budget

Regulation of Fiscal Year 1984, BMA {(in Thai)



Socio-Feonomic Survey, 1975-76, Greater Bangkok Area, NS0
The Survey of Migration in Bangkok Metropolis, 1982, NSO

Quarterly Bulletin, Bank of Thailand, March. 1983

Report of the 1978 Industrial Census, Whole Kingdom, NSO

Réport of Bangkok Metropolis, Nonthaburi, Pathum Thani,
and Samut Prakan, NSO

Statistical Year Book, Thailand, Nuwmber 32, 1976-1980

Taxation in Thailand, Ministry of Finance, Thamasat

University Press 1982

Budget for Fiscal Year 1983,.Tokyo Metropolis (in Japanese)

J=5
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