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No. of  Irrigable No of Tula] GTO.':-S
H}'E—.{ﬂ{-___[}ﬂsiﬂ. _F’]_DJECI Area(ha) Res. Proj. Storage {MCM} _
{Region Mo.l)
P]ng 6 182, GOO 17 ﬂf’! q
I:Regmn No. E}
Wang ] 25, 872 3 125. 7
Yom 10 41, 200 2 20. 4
Nan 23 19, 424 T 16, 1
Sub-Tatal {41} {Elﬁ eIEiG:l {lel} (162, 2)
(Region No.3)
Fing 149 T2, 832 2 13, 463. 4
Yom 10 25, 440 2 1,8
Nan= 26 170, 496 1 9,062, 3
Upper Pasak 3 B, 256 1 18,7
Sub—Total (58)  (277,024) (9) (22,549, 2)
{Region No.7)
Sakae Krang T 44, 800 1 160, 0
Suphan River 5 170, 240 0 0 The Creater
Noi River il 197, 600 ] 1] Chao Phrava
Bang Ban 1 21, 920 0 0 Project
West Bank 4 209, 600 0 ]
Outside of 4 21, 200 3 243, 1
(5. Chao Phraya
Sub=Total (25) (665, 360) (4) (403. 1) 2
(Region No.8)
Chainat—Pasak Canal 8 139, 785 0 0
Chainat—Ayutthaya 1 G7, 520 (0 f
Canal
South Fasak 2 108, 800 0 ]
Nakhon Luang I 40,200 N 1]
Chiangrak— 1K hone Dan i 132, 00 n f
Axutthava, Canal
Upper Pasak Hiver f 2, 560 4 17,4
Sub—Tolal (31) (513, 361) (113 (42, 3)
fH{?g:f;H No )
{"hmnp:: 1]{—1211]ur1g [:-':IJ'I | gl Fﬂﬁ fl f
Total 192 |0, B0, HJ %) "i THI 2

‘\ B - lncludmgrl IJIU]LLL‘:- in I”h:tsanulnk I’:ojer:L {FPhase 1} (totlal nngahle
L1, 153ha)

— O
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Actual Flow Condition Data in Chao Chrava River from Sep. ] to Nov,

Date T ey
mis '
Sep.1 I.TGHE
2 1, 789
3 1, 798
1 l, 841
5] 1,919
G 1, 964
7 2, 043
8 2,129 |
g 2,118 |
10 | 2,226
1 2,208
12 2, 355
172 430
14 | 2,494 |
1520 e, 50
16 9,792
17 2,083
18 | 3,099
19 | 3,276
20 % 3, 479
21 3, 470
22 | 3,513 |
931 9598
24 3,699
5 A 826
£t i. Lt
Pt I 4, 134 |
29 1 4,176 |
30 1,207
Tolal

CAArerage

2—1-3

Ltmn Phrava ]lim Ho'.'-. I

2, ubti

?v#???Nﬂﬁﬂ*

diff.

(oL

127

MOM

152.
1504,
155,
159,
165,
1610,
176,
183,
|83,
152,
198,
203,
210,
215,
223,
241,
257,
267,
283,
291.
299,
303,
S0,
319,
AL

44,
60,
h T

| 7. 428,

G
6
3
||
b

= 2 LA

oca D o o9

]

1

L o Rk

=

=

ntds

FEAA KOS 27 (1995 9 F~11H)

il ilT

iod

763 |
760 |
FEH:

T8
G494
(B8
T
70l

677

639 |
601 !

330
172
23h
GG

1

4]
#8068
930

=

977 |

080

. 108
. 00
20

140

A

3T
LAl

[t

=10

134

112
62
47

| 24
L5z
120

atl
—ill

Hi

Rama VI Dam flow

! lDtd| flow
|
|

MCM ni/s
65. | ; 2, 520
65.9 | 2,352
65.7 | 2538
62.0 | 2,569
62.0 | 2637
60.0 | 2660
59.4 | 2,733
6.0 | 2835
60,6 | 2819
58,5 | 2,897
55.2 | 2,937
al.h 2. 0a0
18.3 | 2,963
40,8 | 2,066
16,2 3.1%
57.8 | 3 461
59.9| 3,616
65.3| 3.855
5.0 | 4,144
80.4 | 4,300
84| 4,447
84.7| 4,493
9.7 4706
HZ3 | 499
1227 Tl |
[ 27 o
23,6 5,363
118.4] 5,546
| T4 3, anl

2,300, 1

15.

[ 5495,

Water level |
{ Avulthaya) al Memori: L]|
L2y :hgl {m} |

L, 47
A0
.43l
.24
.35

L B3

LHn



: Date  |———
i {ct.| I 4, 457
. 24511
| 3 1, 529
1 4,529 |
5 4,557 |
i 4,511 |
7 1,502
§ 1, 484
9 4, 475
10 | 4,448
11 | 4,466 |
12 | 4,448 |
| 13 4,403 |
TR}
15 | 4,289
16 | 4,228
17 | 4,159
| I8 i 1,091 |
5 19 | 3,908 |
0 | 3.89 |
21 | 3,818
22 | 3,730
23 | 3,644
24 | 3,550
95 | 8,453 |
%, 3,349 |
97 4, 905 |
$1 2023
' m ! 2a0]
Total
| Average 4,000

160 |

Chao Phraya Dam flow

alfs ; e |

54 !

18

28

= e

—g
L&
H
—27
~18

~18 |

H]
—5a
=6l
—fil
—kY
~58
~03
—5¢
—81
~hB
—80
—8b

= 106

104
114

94

o3 |

MCM | nifs | diff |
w51 L1ss| 96
380.8 1,050 | —138 |
1.3 98| —52 |
3913 950 | 48
393, 7 912 | -38 |
389. 8 862 | -50
9.0 825 a7
87.4| 718 | —47
6.6/ 735 | —d3
3843 TH | -2
385.9 687 | -27
384, 3 B6 | —d41
380, 4 585 | —61 |
4713, 8 aah -5
370, 6 505 | —45
365. 3 482 | -23
359, 3¢ 4710 -3
353, 5 158 | -12
345, 4 15| 21|
336, 9 520 | 95
329, 9 599 |
322, 3 588 | -1I
314. 8 590 | -2
307. 5 596 6
298.3| 580 | ~16 |
W) 62| 18
276.9| 533 -29
o = .
2t il 15
252, 5 1871 18
244, 5 08| 19

10,712, 7
657 |

14

Hama V1 Dam flow

10Z.
0.
B6.
82,
78,
T4,
{EE
7.
Gd.
Gl
59.
b,

o L = ="y
_— = = = . fa—
. . a 1

o N

MOCM

(i

T

2 |

| i o S g |

w

o

I oam =3

Tatal MMow

(Avutthaya)
mis

b, 645

1,607

Water level
at Memorial
bribge{m)
e

1. 97
1. 97
1. 87
[, 82
L. B0
1. 87
I, 4G
1.90
1,490
1. 90
l.52
2,02
200
| 202
' 98
[. %5
. 1,93 '
Loz |
1. 96
1. 97
2.03
04
02
06 |
16
18

—

i

P s PSR

e




! Chao Phraya Dam flow

BRama VI Dam Clow

Taotal [Mow | Water level |

Date — B | — i Avutthava)at Memaorial|
| ni/s . dilT. i MCM mis | diff WO I s bribge{m ) i
| Nov.l | 2721] -109; 26.1| a0| -18] 337! sau | 20
2 26w -l ozael  ame| -8 102 sz | 203 |
| 3| 240 14! 2125 00| -2 1.3 2660 | 206
4| 2360 | =99 2039 26| 5| 17.8| a0 | 210 ‘
SElR RS TO S T 200 ¢ G 17.3 | 2,481 2006
[ 2215/ =66 1914\ w81 -19] 15.6) 2,3 2. 06
TR [l b B R 1. 115 179 | 21 155 2334 . [V
| 8| 2,007/ -38 1812 144 1 -35 12. 4 L1 | 210 |
ooy 18L2| 14| -3} 88| 2 | 22 |
0! 200 -57| 1763 nz| -2 ‘ 9.7 ‘ 2,152 | 198 ‘
! It | 1,889 ) -151) 163.2]  94{ -18| 81| 1,983 ‘ 2.06 |
12| nese | o1e32|  se| -8 74| 107 2.09
18| LTzl -5 15050 | -3 | 57 1820 | zos |
ERE ST e B R R B SR
L5 1,506 | -159 139.1 | 70 (=R 6. 0 .76 L. 91
Total i I 2,749, 7 ! ! 2082 *
| Average| 2,122 i | 157 2, 279
:!Fr-;)m Sep. I. Lo Naov. |5 .I il
! Total | | 20, 890. 8 | 1,272, 0
| Average| 3,181 | .! 651 3, 832

T

L
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E3-2—-1-4

Nate

Waler
].JE'I:'E']
(M)

160,
161,
s

.83

162,

161.
B2

LG,

B4
a7

162,

(MICM )

23
02

01
98

i

00 |

{17 i

J6il, i

et
.Eﬁi
.87
&1

B, 182
9, 476

0T |

Reservoir volume of Sirikil Dam. 1995

Seplember, 1993
| Strage |

Water CQuantity of Drain-|
Use |2EC Downsiream

(MO [ s T wcM)|
6, 223 "hmi 81,71

| 6.408 | 1,223 | 105,70
6,518 | 1.988 | 119.88
6.616 | 1.605 | 138.71 |
6,663 | 1,957 | 169.09
6,655 | 1,963 | 169.60
6,64 | 1.651 | 142.65
6.630 | 557 | 48.09
6.657 | 560 | 49,13
6,673 | 560 : 8. 34
6, 683 BEO | 48,34
G, 691 629 | 54.31 |
6,676 | 725 | 52.63
0, GG8 694 55, M
6, 570 585 | 50,53
6, 683 527 | 45,52
6. 673 672 | 58.08
6, 657 648 | 55.95
B, 64 553 | 47,80
6. G4 590 | 44.96
8, 652 456 | 99,43
6. 678 567 | 48.99
6,670 | 674 | 58.26
6660 | 621 | 53.66 |
G.ailT Gl 11,548
L IRh i i

| 6, a2 i T | A0, 47 ;
i, 626 334 | 28, 87
[5. Gt otG | 23.8)

T2 e 00 1M

7R

161.

87
88 |
.01
.41

152,

161,

93
93
0 |
86 |
84
8
76
84
82
81
8
7
.76
76
=

8 7

a0
L]

83|
LBl
_iB

Sk b LOEKBANA FOTST

Oelober, 19495

|' T
Waler | Slrage
Liovel

(M)

Use |RE® Downstream
(MCM) | (MCM) [ 27e [(MCM)
9,470 | 6.629 297 | 19.60
0,476 | 6,626 2077 | 23,97
9.479 | 6,629 78 | 24,
0,467 | 6,637 030 | 10,88
9.502 | 6,652 913 | 20.70 |
9,510 | 6.860 | 528 | 45.62
9.500 | 6.650 560 | 49,15
9,402 | 6,642 511 | 44,11
0,492 | 6.642 375 | 32.98
9.487 | 6.6371 425| 36.72
9474 | 6.620| 450 | 39,03
0,460 | 6619 325 | 2810
9,466 | G610 318 | 27,44
9,448 | 6.598 | 421 36.38
0.460 | 6,619 78| 6.7
9,464 | 6.614 288 | 24.84
9.461 | 6, 611 951 | 21.65
9,453 | 6,603 348 | 30.06
9,451 | 6.601 353 | 30,46
9,448 | 6,598 333 | 28,80
9,448 | 6,598 031 | 19.95 |
9.451 | 8 601 152|151
9,466 | 6,616 17| 14T
9,461 | 6,611 | 240 | 20,77
o463 | 6,603 957 l 99, 27
9,408 1 6,098 154 L4, Wi
6,458 | 6,608 60| 520
9,451 6,60l 230 | 19,90
4, 440 {3, BE | 258 L
. = _Eﬁl i--T!"J.'-l 2

Water l({ue.utii}' of Drain.|

—

0o |
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9.6 W ) 0.2
'|_ 9.7 T
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TR ) 1985,/ BOANAER (%) L2 S Planted area
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(HGL : 1, 000rai)
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e L 199192 1992793 199394 | 199495
— R _\_\_‘_\_\_‘:‘-‘__‘_“‘—'—_1_ SN e o e b e
1985 86> Major rice. (100} (81.4) (78.2) (81.4) | (78.7)
Planted area A=12, 558 10, 222 g, 822 105221 | 9, BBG
ﬂhH1hH%hﬁ,hﬁ=hqﬂhhﬂ_Hj§Iff1:iifj; 1992 1993 1994 1995
byl | |
1986 Second rice. (100) | (85.5) | (843 | (7.9} |  (96.9)
| Planted area A= 3,144 2,687 2,650 2, 324 3, 045
% : Apricultural Stalistics of Thailand Crop Year 1985786, 1994,795
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'l —— non Irrigated new delta center
=
L ) rolected coast
il en==" .
=) I " 10, nan pratected coasi
- Source: Takaya 1577

=1y

B3i-2-4—4 FeAT7SvTTIYORIFEICHELIzTHSIE

FAICEBT SO ARREFORBORFRIIRI-2-1-5DLEDTH B,
FeAd 7SV B RO E-239ATH»ThH, HERRHTEHRTSH S
fohi, —RisFIL g OMBOMKNE =2 CETAOEFI0HOPNTFETH B KiGD
A, AFOEEFRF— Vi k - TR 250 dkMFE 8T 2 108k
TEBIGHMRIEL 115 L5 UHBRBREIRAT A EVTETHZ, 4B, MOE

S LA A Lk IRO A EE IR St e, IR TN ITIR Ml L & ALEW S



%ié:&ﬁméhfﬁﬂhf+if§#mmmﬁﬁﬁﬁuﬁbféibﬁmﬁﬁﬁé
Bl LM LT, #okifiosid 2 RO RN ORICED LA 53 TWa L8
21154,

F3-2-4-5 HAXKOKECLLDIEE

. ‘ 1 ik B 3 & WA (%)
MOEHRAF—Y | M kKR | Kk B ————

;Eu 4 H 7d TRE L

| B oam B K w ok | 10 | 20 | 30 35
; b BOLWEME | & k| 2 | 0 | 8 | 90-100
| i itk Wk | 10 30 65 | 90—100
| & ok | 10 | 80 85 | 90-100
| AL R Mok | %5 | 45 | 80 | 80-100
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Accordingly, the operation rule of Sirikit Dam should be prepared as a part

of an integrated operation of such water regulating facilities for various purposes
including irrigation, power generation, ete.
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1. Terms of Reference

rroject Tille  Invegraiad Mlaa for Jrundziion Mitigalion apd

Agricuilural Land Conservation in Chan ﬁhraje Ziver Basin
fequesling Agzency : Roval lrrization Qesartmeni

Ministry of Szriculture & Cooperaijon
Provosed Sourse . %
of Assistance © NICA {ender Davelopoent Study Program) T:E' ﬁ : C}Jg 7 b ™ 2
Deralion 2 18 rmanths

L. BACKGROUND [MFOSMATION AND JUSTIFICATION FOR THE PROJECT

The Chae Phrays river basin has z foial wilershed area of 157, 900 k' skaring 2lmost
313 of lhe lotal land area of Thailand, i is divided inio the upper and lower hasins
idenlifid upstream and downstrezm of (he Chainat dam-sile. The upper has a walershed arez
of 120,700 km® which censisls of the fellowing ive basins of the Nan, Yom %aznz. Ping and
Sakae Khrang. While the lower is cowposed of Lhe Paszk basin zad ihe Chao Phrayz deitz
including the Bangkok Metropolitan ares and has 2 watershed zrez of 37,200 5m‘

Although znnual average rzinfall is-1. 200 my 2id everage runaff zt ihe Chainzt dam-
site is 22200 UCH. due ip unusually zbumdant rainfzdl. the runoff dering the months of
Septecber and Defober ia 1295 amounied (3. 100 MCM 2nd maximum discharge %as 4337 @'/s on
3 Qeteber 1995, Thersfore, the lower Chap Phraya river basin, especially the Ranpgkok
Metropolis and vicinily zress slong !he Chag Phrays river, pewly developed urbzn and
indestrial aress. ang surrouading farziands together with the eunicipal grez of Avuihaye
mrere tnundaled For 2 long period of tigme CauSing 2 serious damages io bolh urban residents
and fzrm products. Based on such 2 condilbion, i Lhe Xing has suggesied various miligziion
measures includind dredging of drzinege canals additionz] installalion of peoping facil-
ities and establishment of relention arpas of [leod waler, el

On the other haad. in Thailzad, historically the people has been tiving logether wiih
flood since ancient fime becayse it brought natural novrishmenl om agriculivrz] lznd and
Momed amay graduzlly. So. it s necessary to make dee consideration for these flood
contribution. nol fFor jusl Flush i1 zway, Tho Chao Phrayz deltz is the mosi important zrea
tn Thailand which hzs 2 large 2griculturs seclor of LG willion ha, with 2n irrigated
area of 1.2 million ha (75%), aad lazrge populalion of 198 million, Hecently lhE.dE]iE
has [aced serious matershertage not oaly in zgriculturzl seclor but aslo-others. insuffi-
cienl mater supply for the argicuiture may bring &n expanding income gap belween the urban
people and rural. The water demand of Lhe della is about [2 500 MCM 21 preseni and will in
crease  lo 18, 700 MCM by 2006, These amounl of waler swpply skall rely mostly on Lhe ser-
face waler from the upper basins. Therefore. how io reserse the inendated waier ia the
wel season §s vory jpnortand

1o DIMY fiaa

siedies and o formsiate the pizns fg; it

died agxrrcelivre! land conservition

inendalion mitigalion so 25 fg oplimize wa
basin in close coordinalion with rolai

2. STUDY. AREL AND QRJECTIVES 0F-T

- : L : : Lo v
the study area cavers «he anele Chao Phraya rover basin with & walarshad araa of
|37 500 “m° consis L

area of the Chapnat

g of the vpper oand lower feag on bhe wpsiream and downsiream




In order Lo mitigale inundation nol only from agricullurz] field bul 2lso relalzsd
urban area, the Integrated Agricullural Land Conservation ané inundalion Miligztion Study
will be tzken znd Lo oplimize excess waler [or agricullural/industrizl development as
precious waier resources. The sludy componenis are 25 ifollows :

1) To study the Tlood phenomena and drzinage condilions in general tn lhe whale basin

21 To propose an urgent inundalion miligation plan especizlly in the lower Chao Phraya
river basin,

3) To propose 2 long-tero plen for basin-wide waler manzgemenl plan in the whole basin.

4) To set up 2 waler managemenl plan not only Lo conlrol_znd mitigate the [lood but zlso
lo wse il effectively in Lthe dry season

3. BASIC CONCEPT OF THE STUDY BG ) oas

17 The basic concept of Lhe sludy for lhe upper basin is :

(1) To mitigate Lhe momentary discharge by proper water operation of the existing and
propoced dams and swamps.

{2) To formulate the optimum reservoir operation rule of each dzm laking into account
not only lhe flood control bul also effeciive use of reservoir wzler “in order to
achieve magimization for agriculleral, wrban and industrizl use.

{3) To identify the specific fealvrz of each downslream river from Lhe Chainal-dam lo
the Chzo Phrazya domnsirezm river, the Chainai-Pzsak canal znd the Tha Chin. ete..

(4) To moniltor the discharge condition and to command the waler operalion
manner by the Central O & M Office. and so on

2) The lower basin is :
(1) To menilor and evaluate the inundzlion slatus at each sub-basin, including the

Pasak river basia.

(?) To lemporarily store the flood spilled out from the rivers and canals at the fleoed
fegulative areas such as swamps znd low farm lznds extending along the Chao Phray:
river course.

{3) To guide lhe excess inundated water o the sea by rehabililation of the existing
drainage system and by the by-pass eanals which mill be newly proposed at the easl
and wesl areas of Bangkek Metropelis, if mecessary.

{4) To improve the river course and canals by dredging sediment materials and con-
strucling flood prolection dikes -elc..

{5) To sel up 2 special croppiog caleader in order to zvoid the inundation period from

Seplember lo Octeber, znad so on

4. SCOPE OF THE STUDY

Based on Lhe above mentioned basic concepl. lhe scope of the study shall be conducted
in thres parls.
1) Part | @ Generzl stedy on Tlosd and drainage condelion
(1) Datz colleclion 2nd compilztien
(9) Anzlysis of the Flood patfern and inundation sitwation Uhrough the ground survey
andfor salellile imzging
i (3) Study-of Lthe flood control, miligation and_drainazge capacily _
i {4) Waler operation study af dams and, swamps. and preparation of the reserverr rule

Iff curve

;f (5) [deatificalion of Lhe flood regulative area and eslimeiion of flood miligalion area
i and volume
i 2
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2) Part 2 : Urgenl drzinage improvemenl plans wnder presenl condition 2i lhe lower Chao
Phraya basin
(1} Selection and recommendabion of iYe prioraly projects o taplemeni urgenily, sucd
as the drainage sysies and {lood proieclion dikes
(2) Setling up lhe drainage waler manzgement plan vnder presenl condilion
3) Parl 3 - Fulure plans for tategrated agricullurz) land coaservzlion and jnundalion
mitigalion
(1) Study oa Lhe inlegraled maniloring and cosmanding svsiem
(2) Possibility lo 1alroduce Lhe GoLoS {Geographical Informslion System) Lo moniler and
evalvate the land use varizlion, [lood 2nd inundalion condition etc.
{3} Recommendalion on the |and wsc regulalion for conversion of firm land
(4) Seleclion and recommendation of Lhe pricrity project
(3) Study on the oreliminary desizn and cost estimate

5. STUDY SCHEDULE

The Study will be carried oul in 2ccordance wilh Lhe Tollowing thenlalive schedule ;

I T ~Tx T [T 1 1 i [ 1
[ | lems 5 R e i W | T e P B PR L i
t ! i { = : f i Fe
I'l. Flood & Drzinage | T L -+ i | | | |

| Condilion 5iudy | | | | i | | | |

| 2. Urgent Drainage | | - ; pnd 4 | | |
| lmprovewenl Plans | | | I | | | i | |
13 Fulure Plans | ! | | i : e ; !
l i | | i | | I | | |
L 5 (A [ ettt S e | L /

6. REQUIRED SMGIMEERING STAFF FOR STUDY AMD TZAINING

The required engineering staff =ill be a5 fallows -
[V Team Leader - }(}76 4
2) Hydrologist 1 X
3) Irrigztion and Drainzge Planner
4) Inundzlion preven!ion Planger
5) Integealed Waler Wanagemen! Planner
6) Telemslering System Planner
) GIS Analyst
8} Socio-Economist
1 Envirangeniz] Fypert

10} Esfimaing

Coenierpari fraining in Jepam will be regquesiad
T. THE PERSONS WHO ARE BESPOMSIBLE FOR THIS STUDY
1) Y. Charoan Kamnliratana, Oepely Direclor Ganerzl

243 Or. Siripong Hungsoreeas. Director of Projecl Fiznming Division
1) Mr. Suwil Thanopanuwai. Acting chief of Projeci Planning Section 1
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2. Scope of Work

THE 3COPE OF WORK
FOH
THE 5TUDY
O
INTEGERATED PLAN
FOR
FLOOD MITIGATION
M
CHAQ PHRAYA RIVEHR BASIN
[
THE KINGDOM OF THAILAND

AGREED UFPON BETWEEN
THE ROYAL IRRIGATION DEPARTMENT
AND
THE JAPAN INTERNATIONAL COOPERATION AGENGY

BANGKOK
SEPTEMBER & 1996

e/ NI R

MR_ROONGRUENG CHULAJATA WML HIDETOMI G

DIRECTOR GENEFRAL, LEADER,

ROYAL IRRIGATION DEPARTMENT, PREPARATORY STULY TEAM,
MIMNISTRY OF AGRICULTURE JAPAN INTERNATIONAL
AND COOPERATIVES COOPERATION AGENCY

(Witness)

Blw o w he Eoapas
L (LN PR AY
i L AR B

DR.MARNA NOPPUN
DIRECTOR GERER AL,

DEPARTMENT OF DRAINAGE AND SEWERAGIE,
BANGKOE METROPOLITAN ADMINISTRATION

® L
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| INTRODUCTION

In response to the request of the Government of the Kingdem of Thailand (hereinafter
referred to as "the Government of Thailand™), the Government of Japan has decided to
conduct the Study on Integrated Plan for Flood Mitigation in Chao Phraya River Basin in
the Kingdom of Thailand (hereinafter referred to as "the Study"}), within the general
framework of technical cooperation between Japan and Thailand, which is set forih in the
Agreement on Technical Cooperation between the Government of Japan and the
Government of Thailand signed on November 5, 1981.

Accordingly, the Japan International Cooperation Agency (hereinafter referred to as
“JICA"), the official agency responsible for implementation of the technical cooperation
programs of the Government of Japan, will undertake the Study, in close cooperation with
the authorities concerned of the Government of Thailand.

The present document sets forth the Scope of Work with regard to the Study.

. OBJECTIVES OF THE STUDY

The objectives of the Study are;

1. to formulate the Integrated master plan for flood mitigation in Chao Phraya river basin
taking into consideration flood damage, water use, agricultural land conservation, land
use management, and so on,

2. 1o conduct a feasibility study on the urgent and/or priority project(s) identified in the
masier plan, and

3. to carry out technology transfer to the Thai counterpart personnel in the course of the
Study,

. STUDY AREA

The Study shall cover the Chao Phraya river basin of approximately 15?.9D0Hm2.

—140-



V. SCOPE OF THE STUDY

In order to achieve the objeclives mentioned above, the Study will cover the
following itemns.

Phase [ Formulation of the master plan

(1)Colection and review of existing data and information
(a) Natural Condition (lopography, meteorology, hydralegy, eta.)
(b)  National and regional socio-economy
) Flood and Inundation damage
()  Water use
) Land use and ownership
{fy  Agriculture and inland fisheries
(g) Existing facilities and measures related lo flood conlrol, drainage, and
agricultural land conservation
(h) Exisling facilities related to river { dams, dikes, water intakes, etc. )
(i) Irrigation facilities
(i) Existing meteorological and hydrological monitoring system
(k)  Existing flood forecasting and warning system
(I} Operation and maintenance practice
{m} Environment
(n) Laws regulations, and institution related to the water management
(o) Existing plans and studies on flood control, inundation mitigation, and
agricultural land conservation in Chao Phraya river basin
() Fegional development plans and policies
Q) Others

{2)Field reconnaissance
(a) Topography
()  River and river basin
(¢) Existing facilities and measures related to flood control and drainage and
agricultural land conservation
(d) Existing facilities related to river { dams, dikes, water intakes, etc. )
(&) Irrigation facilities
Flood and inundation mark | area and damaqge
Watar
(g) Existing meteorological and hydrological monitoring system
{(h)  Existing flood forecasting and warning system
(i Environment



{3)Field survey (il necessary)

(a) Meteorology and hydrology

(b) Geology and Soil

(c) Water quality

(d) Longitudinal profile and cross-section of the river
(e) Morphology

(1 Fleod and inundation damage

(4)Study and Analysis

(a) Study on the items mentioned above

(b} Hydrological analysis

fc) Bun-off analysis

(d) Clarification of flocd and inundation mechanism

(e) Clarification of drainage mechanism

() Mechanism of flood discharge and associated disasters (inundated area
and damage cost)

(g) Regional development trend in the future {socio-economy,
agriculture, water use, land use, etc)

(h} Clarification of targets of master plan

(5)Formulation of master plan
(a) Formulation of integraled plan for flood mitigation

(b) Structural measures
(c) Operation and Maintenance plan
(dl Mon-struclural measures
{c} Costestimation
(6)Initial Environmental Examination (IEE)
(7)Evaluation

(a} Social and environmental impact
(b} Economic and financial evaluation

(B)Formulation of implementation plan
fmSatection of urgent andfor priorily project{s)
Phase |l Feasibility study on the uigent andfor priority project(s)

(1)Supplemental data collection and field survey
(2)Preliminary design of facilitie(s)

(K%:V KL
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(3)Execulion plan
(4)Operation and maintenance plan
{S)Cost estimation
(G)Evaluation
(a) Environment Impact Assessment (EIA)
(b)  Social impact evaluation
{c) Economic and financial evaluation
(Filmplemeantation plan

V.STUDY SCHEDULE

The study will be carried out in accordance with the attached tentative schedule.

VI. REPORTS
JIGA will prepare and submit the following reports in English.

1 Inception Repart:
Forty(40) copies at the beginning of the work in the Thailand,

2. Frogress Report(1):
Forty(d0) copies at the end of the forth month after the commencement of the

Study.

3, FProgress Report(2):
Forty(40) copies at the end of the first work period in the Thailand.

g, Interim Heport;
Forty(40) copies at the beginning of the second work period in the Thailand.

5 Frogress Repost(3):
Forty(40) copies at the end of second work period in the Thailand.

5. Drall Final Report;
Sixty(B0) copies at the beginning of the third work period in the Thailand.
The Government of the Thailand will present its comments to JICA within one(t)

sege 10 . 5 [ Y
[Eh (e ]

Iy Final Heport:
One hundred{100) copies within one(1) month after JICA's receipt of the said
comments on the Dralt Final Report

e .
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VIL UNDERTAKINGS OF THE GOVERNMENT OF THAILAND

1.To facililate the smooth conduct of the Study, the Government of Thailand shall take
necessany measures:

(1)to secure the safely of the Study Team in Thailand,

(2o permit the members of the Study Team to enter, leave and sojourn in Thailand for
the duration of their assignment herein, and exempt them from foreign registration
reguirements and consular fees,

(3)to exempt the members of the Study Team from taxes, duties, fees and any charges
on equipment, machinery and other materials brought into Thailand for the conduct of

the Study,

(4)to exempt the members of the Study Team from income tax and charges of any kind
imposed on arin connection with any emoluments or allowances paid to the members
of the Japanese Study Team for their services in connection with the implementation of
the Study,

(Sho provide necessary facilities to the Study Team for remittances as well as utilization
of the funds introduced into Thailand from Japan in connection with the implementation

of the Study,

(G)to secure permission for entry into private properties or restricled areas for the
implementation of the Study,

(730 secure permission for the Study Team to take all data and documents {including
photographs and maps) related to the Study out of Thailand to Japan, and

(B)to provide medical services as needed. Its expenses will be chargeable on members
of the Study Team.

2.The Government of Thailand shall bear claims, if any arises, against the members of
the Study Team resulting from, occurring in the course of, or otherwise connacted with,
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the Study Team.

3.The RID shall act as the counterpart agency to the Study Team and also as
coordinating body in relation with other governmental and non-governmental
arganizations concerned for the smooth implementation of the Study.
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4.The HID shall, at its own expense, provide the Study Team with the following, in
cooparation with other organizations concerned:

(1}available data and information related 1o the Sludy,
(2ynecessary number of counterpart personnel,

(3)suitable offlice space with necessary equipment in Bangkok and project siles,
{(4)credentials or identification cards,and

(5)necassary number of vehicles with drivers for field surveay.

Vill. UNDERTAKINGS OF JICA
For the implementation of Study, JICA shall take the following measures:
I.to dispatch, at its own expense, the Study Team to Thailand, and

2. to pursue technology transfer to the Thai counterpart persannel in the course of the
Study

1X, CONSULTATION

JICA and the RID shall consult with each other with respect to any matler that may
arise from or in connection with the Study.
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L INTRODUCTION

In response lo the request of the Government of the Kingdom of
Thailand({hereinafter referred lo as ‘'the Govemment of Thailand”), the
Preparatory Study Team (hereinalter referred {0 as “the Team”) of the Japan
International Cooperation Agency (hereinafter referred to as "JICA") visited
Thailand from August 25 to September 11, 1996 1o discuss the Scope of Work
(hereinafter referred to as "SMW") for the Study on Integrated plan for Flood
Mitigation in Chao Phraya River Basin in the Kingdom of Thailand (hereinafter

referred to as "the Study").

The Teamn carried out field surveys of the study area and held a series of
discussions with the authorities concerned of the Royal Irrigalion Department,
the Ministry of Agriculture and Cooperatives (hereinafter referred to as “the
RID"), and other organizations,

The list of attendants is shown in Appendix.

The Minutes of Meetings has been prepared for the betler understanding of
the Scope of Work agreed upon between the RID and the Team on 35ih
September, 1996, summarizing main points of the discussions made in the
course of the preparation of the Scope of Work,

L.STUDY TITLE

Both sides agreed 1o use the title " the Study on Integrated plan for Flood
Mitigation in Chao Phraya River Basin in the Kingdom of Thailand” for the
Study.

I TARGET AHEA

The Study will be carried out in order to mitigate flood damage in the
inundation areas of Chao Phraya River basin in particular Chao Phraya Delta,
the lower reach of Nan river and the lower reach of Yom river.

Among these target areas, the Chao Phraya delta including Bangkok
Metropolitan area is given priority in view of the flood damage, social impact,

and sa on.
In order to miligate flood damage in the target areas, basin-wide

integrated approach will be pursued by proposing various measures 0 be
taken in the upstream catchment, in the middle reaches and in the delta area as
well

The water shortage in dry season is also a serious problem i the Chao
Phraya river basin. This issue will be taken into account in the course of the
study for the purpose of water conservation



V. INTEGRATION WITH OTHER STUDIES

There are some studies related 1o flood mitigation carried out prior 1o the
Study by several agencies such as RID,Bangkok Metropofitan Administration
( hereinaflter referred o as "BMA"), Public Works Department of Min. of Interior
( hereinalter referred to as"PWD"), Nalional Economic and Social Development
Board { hereinafter referred to as "NESDB") and so on. The Study will,
therefore, carefully integrate these studies in the course of formulation of the
Master Plan.

VI FLOOD PROTECTION PLAN OF LOCAL MUNICIPALITIES

Fiood problem is considerable also in the local municipalities such as
Nakhon Sawan, Ayuthaya, and so on. Flood protection plans of these
municipalities are now being made by PWD. So, the results of these plans will
be integrated into the Master Plan of the Study and the Study will provide useful
information to improve these plans.

VI ALTERNATIVE MEASURES TO BE STUDIED

Various allernative measures have been already studied and proposed
in the past. So, the Study will at first review and compare these alternative
measures and then, i necessary, the Study will seek the new alternative
measures to find out the best way to cope with flood problem.

VIll. DAMAGE ASSESSMENT

Damage assessment of flood in 1995 is required in order to evaluate the
effectiveness of the counter measures and identily which areas should be

studied more in detail. _
Specification and study area of this damage assessment will be

discussed at the mesting on Inception Report,
A Tull cooperation from Thal side is required.

. LAND LUSE

Uncontrolled sxpansion of urban area is one of the causes ol worsaning
il | nrabrtery i e delin arop Tho Study wili identily areas o

H LR afzas, o e ' i :—i;.!'!F:..': Al D) el cafarcll
sutiject 1o flooding o some extent despite flood mitigation works proposed by
the Study. Such classification is fundamental in the review / preparation of land

use plan.
Planning of land use in each of the classified areas | however, should be

done by authorities concerned and is not included in the scope of the Study.

2.



%, LAND SUBSIDENCE

The land subsidence should be considered in e course of the Study

because its effect is not negligible.
The studies on land subsidence have been carred oul by wvarious

agencies in the past and necessary data will be made available to JICA study
team. Therefore, additional studies by JICA study team will no more be
necessary.

¥l STUDY SCHEDULE

The Team proposed 12 months for the first phase and 8 months for the
second phase as shown in the oMW, The Thai side requested that Feasitility
Study of urgent project should start as early as possible evenin the Phase | of
the Study. The Team will convey the request 10 JICA H.Q.

X1 COOPERATING AGENCIES

The Study will be carried out under close coordination among concerned
agencies such as RID, BMA, DTEC, NESDB, PWD, elc..

To facilitate the coordination |, Steering Committee will be established
consisting of representatives from these agencies.

For the implementation of the Study, RID should be leading agency with

full support from BMA.

XIl. UNDERTAKING OF JICA

{(1)The RID requested that JICA hold a seminar as a part of the technology
wransfer in the course of the Study. The RID also requested that JIGA
provide seminar materials in Thai for better understanding of the seminar.
The Team recognizes this necessity and will convey this request 1o JICGA

H.C. for positive consideration,

(2)The RID requested that JICA conduct counterpart training in Japan for the
purpose of the smooth transfer of technology during the Study. The Team
agreed to convey this reguest o JICA HQ. for consideration within the
framework of the Training Program of JICA. The training period, training
fisled and selection of personnel shall be mutually discussed afler the

slamary stuchy stans
TR

(1)The RID agreed 1o assign the necessary counterpart personnel for the
smooth implementation of the Study. Furthermare, both sides agreed Lhat
the participation of the counterpart personnel from BMA is indispansable
o the Study and the AID would make necessary arrangement a involve
counterpart personnal from BMA.

In this connaction, the AID strongly requested hat JIGA should consider

A Sy I-flr‘.':!'-
C-E:l.
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hiring local consultants as supporing stafl Tor JIGA
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{2)The Team requested that the RID provide suificient numbers of vehicles
with drivers, fuel, and cover the maintenance. The BID, howewver,
expressed concermn thal such arequast would be hard to accepnt to the full
extent

{(3)The Team confirmed that the RID will provide suitable offices, each in

Bangkok (within the RID) and project sites, equipped with electricity, water
supply, telephones, desks, chairs.

Lci,

—
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LIST OF ATTENDANTS

Thai Side

HID H.Q.
Mr. Roongrueng Chulajata
wr. Charoon Kamolratana

Mr Vudhichai Chullakesa

Mr. Siripong Hungspreug
Mr. Suwil Thanopanuwat
Mr. Thanar Suwattana

Mr. Chatchai Boonlue

Mr. Phonchai Klinkhachaorn
Mr. Piphat Salhiaupantarit
Mr. Virat Khaouppatum

Mr. Koichi Yamazaki

Regional Irrigation Office 3, RID

Mr. Suphorn Rugchargen

Appendix

Director General
Deputy Director General

Senior Expert for Water Hesources
Planning & Development Division

Director, PRD

Chief, F'rc:ject. Flanning Branch PPD
Civil Engineer 7, PPD

Senior Engineer, FFD

Hydrologist

lrrigation Engineer

Chief, O&M Branch, O&M Div.

JICA Expert

Director

Regional Irrigation Office 7, BID

ir. Soontorn Rungrongtanin

BMA
Or. Mana Moppun

Mr. Somsak Klanpaoj

wir. Wichai Somboon

iir. Hisaya Sawano

DTEC
Mr. Nipon Sirivat

rr wWichal Choowise|suk
fs. Fanistha Tharoot

Directar

Director Genaral, Department of Drainage
and Sewerage

Directar, Drainage System Development Div,
Department of Drainage and Sewerage

Engineer,DDS
JICA Expert

Chief, Japan Sub-Div., External Cooperalion
Diw. 1
Senior Program officerJapan Sub-Div,

Staff
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NESDE
Ms. Wilaipormn Liwgasemsan
Ms. Suwannee Arunchokeehai
EGAT
Mr. Paiboon Thepmongkaon

The World Bank Study Team
Ur. Suphat Vongvisessomjai
Mr. Greg J. Browdear
Mr. Alasdair Macdnald

Japanese Side

Embassy of Japan
Mr. Tatsuo Arakawa

JICA Thailand Office
wr. Eiryou Sumida
Mr. Yushi Saitou
ir. Takashi Kawaguchi

Preparatory Study Team
Mr. Hidelomi Qi

hir. Atsushi lwasaki

Mr. Takashi Sunakawa
Mr. lzumi Oha

Mr. Hiroyasu Kobayashi
Mr. Yukihiko Ejiri

Mr. Kazuhiro Tambara
Mr. Mobuyuki Okabe

b Takashi Inoue

Director, Economic Project Div.

Folicy and Plan Analyst

Directar, Bumipol Dam

Frof,, Asian Instilute of Technology
The World Bank
Danish Hydraulic Institute

Second Secretary

Resident Representative
Depuly Hesident Representative

Assistant Resident Representative

Team Leader
Member
Meamibar
Member
Member
Member
Membear

Member
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Director General
Deputy Director General
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Directar, PFD

Chiel, Project Planning Branch FPD
Civil Engineer 7, PFD

Sanior Engineer, PRPD
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Irrigation Engineer

Chiaf, Q&M Branch, Q&M Div.

JICA Expaert

Ragional Irrigation Cflice 3, RID
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Director

Hegional lrrigation Office 7, RID
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lrrigation Engineering Center
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DTEC
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Engineer, D5
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Staff
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