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Lobour and Materisl Coat

(1) Wages by Occupation at Bangkok Separated System Area

Qccupation

1
Unit ;
(per day)i

Cost _
{ Baht)

Carpenter
CElectrician
Plasterer
_welder
S tason
~Steel Bending Worker
Flumber
Wﬂaéﬁine Gperator

Assistant

Worker

(2) Cost of Materials
— (Inecluding Customs.

Foreign Domestic
Item Unit . Remarks
Currency Currency
~ DCTIP $100 lwm _. 250 135 . {Include Joint
M 150 ) 358 193 "
St 200 "
..” 250 - . — P . e - . .”..
o 300 1m 740 399 o
Msse g " o851 F 459 !
" 400 L 1,096 | 579 o
M 450 " 01,280 689 "
o 500 " ' 1,490 _ 805..{. N
"o 600 " oo 1,963 1,057 | !
" 700 " 2,590 1 1,394 "
"800 " Po3,203 ¢ 1,725 | L
o - | ; 5 )
DCTIL $100. L ; | i
‘ 150 : : : ;
2o
- 250 é ; ‘
§ 300 ; : :
] |
! L [ | e )

person
person
 person

__persont

100
120
(150

150

Pariff) . Unij

Remarks

;. Bahto L.

person 150

‘person_ 200 L
Lpexson 4o 40 &
_person .80 .
- person A0
Lperson 30




amramons - = ammama A e ey kAN S e ! Y o et e A rren o . N

- . . Foreign Domestic
_ Ttem Unit Cuxr‘eng\ Currency Remarks
IJCIP §5350 poot kg 1407 )79 | Inc]ude Joint o
400 e 151 |83 e
450 . |._15.0 _{ 8.1 " e
500 K 14.8 1. 7.9 o
600 S b k4 | 7.8 " o
- 700 n 48 8.0 S R
"""""" 800 1 _ 14.6 1.8 "
TDCIP Fitting 100 | e B o
T 150 I
T 200 B )
300 e
350 1 ke _ 32.2 14.5 B
400§ Mo 1 32,2 i 14,5 - _
450 " 32,2 | 14,5

2
2
? .

500 o 32,3 146
3 :
3
3

- 600 o 32,3 14.6 P
B - 700 TN S ¥ 14.6 e
o ...800 | v 32. 14,6 e
) DCII_’_Q’__I_@n_d_?LOO i loset 4130 1. 56 o
200 " i 236 ¢ 7101 !
~...300 4335 ;. 43 i e
. 350 ' . h37 187 R
400 o715 074
450 - b 1 788 338 o
e ____SOO § oo . 883 ! 378 e
- 600 ! " | 1,016 L4360 S
: 700 oMo i 1,577 ! 676 o
o ..800 1M 11,890 i SR 5 S

. %P @350 X 6m o i 1pc"__6}€;13' 3 &54 ﬂ’u*rm Tar- Fpo;\y Ceoatiig

. 400 % 6m- i " L7,216 i 3,885 : i 5

i . i

LR R 0TS A % 5 S B - ?

::355? en L essa Dagges LT ]

600x 6w LM 110,832 iosesy v

: 300% 6!“ o '14977,_8063_q o o A
P ! P

5P #1350 b lkg L 174 " :

L 400 - "o 7 17.0 1 R
S ot o R
LSPo2 b 1 : _ I
L __wgg_ - : " - - L o
L e . ]




S T "“‘{EH{JQ'"{Q"}“‘" “Domestic T T
Ttem Unit Currency Currency Remarks
Tsp#3s I T D I "?”;‘“;;;;;g idr Tpo xy Coat)
80 S T d 88 et e
60 B _'_' - 88 t
— 80 N N R
""" 100 :‘ S T B
150 L - 306 e —
3 200 " = 1 808 " I
250 ] ST R S 1 261 i Gsp_
300 i, - lyera g
350 " 1,068 576 Emlwar -Epo xvy (,oatlno __________
400 o 1,203 | 647 e T
] 450 _ " 1,346 724 " e
500, LS 1.475. {795 " A
600 " 1,805 972 N
800 12,496 11,364 | "
1€ sp Flttlng 1 kg T .1, I m______:___
j " "l 4n2 1908 o o
. _ACP (20) 3100, 1 m ) - |71 i Include Fitting o
i ! 125 ! - ; ! i
n 15 n - 93 " :
D 200 - 140 "
n sy " o= i 185 "
N300 o " - 239 L
11 400 -...% " - B ] ‘ ___—“u
v 500 " s 685 " I
M . 600 n _ w__’;__ - o " ":
ACD (A)_ ¢ 80 S T B T
L n 100 ) -—i- " i . 170 " )
o 150 o I 26 " -
i
| Gibault @ 75 {1 set - g5 U ) T
M. 100 SR S ) S S .
Y150 " R - | 124 b B L
- " 200 " - 1. 187 A R
" 250 i M b o io237 ! e
o 300 i 304! e
400 S IR - S D
" 500 W . i 730 ]
S 7 N A R N
e IR S S ]
ACP Flum;i i lkg =i 15 R |
o Vi 442 1 19,8
e, a SR T S e
!‘ SV @ 75 } 1 set _ b, 084 11,086 . Screw-Type
1" " 4 i - " i
= 4,748 1,202 R »1]
R RIS R S
< 8,823 2436 L .ow o f
w,rs0 ae 4w

g



Ttem

Foreign
Cufrency

84

Domestic
Currency

Remarks

sy 9300,

500
CBUP350. .
400
-1 A
500
_.. 600

800

. Air Valve

Angle Valve § 13

Csso
T R
%1 N S

00 |

20
s
e 35
] 40

e
it

LBWCP IS, o
18 i

sy
65

80

100

a2

Concrete Pipe $100

R.C.Pjnﬁsob---

Bolt &_Packing

I N

350
22100

150
.- 200
250
300
500
600

2 7%
10d
130
200

. 250

300

350,

q  400,

asol o

14 ,940 ‘
J17,347

23,987
29,327
30,503

32,271 |
38,556

42,555
45,222

53,256
76,586
86,968

3,971

4,611

6,376
7,796

13,425

..8,578

10,249
11,312

12,019 M

20,358

23,916
1,964
395 4
479

1,032
_MW‘Q,OOOV

”18-” :.‘,.d

29
40
64

99

30

.48

_ 38

... 81
100
172
230

263

10
14
20
32
42

58
H8

e
T

e
i

screw-Type

Reinforced




Item
,,,,,, Bolt & Packing #500
i 600

oL

B Tlench SheeL P11e

SLeel PlaLe N

L w‘GLeel N
T - SLoel

: Plate —
Sreel Sheet Plle

S 7'

Foreign
Currency

e e s s v a e

Dowestic
Currency

(3) Unit Cost Estimations for the Various Categories

Ttem

e

Excavation

;vfd) By Shovel
1. (e) By Dragline
1. {f) Cost of Operat~

\ Supgsz §011

(c) 300m L=8m .

(4) Gose of OperaL-;i
_VRubble_SLoqe_nm s
i Egrms

1. (b) Class-B

,(b) Round Bar ﬂl?mm

(a )_ By Hand .
(b) By Bulldozer
(¢) Cost of Opera-
”er-tij1g

ing -

(a) By Hand. ]

(b) By Dump Trucko

_(e) Cost of OperaL-
ing

Concrete Pile

- (a) 300mm L=6m |1
(b)) Cost of Operat-;1

ing

f!‘,'w 1

(a) Class-A

{(¢c) Class-C
Timbering

Staging

(a) Round PRar less
.. than % :
i

(

~=- 22 L

() Deformed Bar
81 2mm- 02 3ram

Concrete

P s

1

L.fa)1:4:8 i1

pc
day

~day
TCum

sgm
sqm

__(Including ¢ Customs Tarriff)

e i A A e s S et At

Materials

Labor

F.

lpe |

squy

cum
1l

ton

cum 1

Cost |

- 6

o .

D. Cost

10
37

20

57

32
46

975
13-

1,289
19
174

68
56
34

,953

6,953

926

L3500

10

27
1

19

19

62

46

40

900

19

21

32 1.
106 |

750

Remarks

B L T VIS FRRRENE: NNV

Y06
.14Q.‘,..w.“‘h.wmmq‘m,mUMnxn;

B0 51 VL R,
250

Cost

27 .
11
56 .

21

58
68

oo funder

85

Baht)

'Reﬁarks

10 ton

Cap:__0,6cum

.

65

1,037

195

96
71
49
10

14

7,853
7,853

7,676

45 .

$.,395 -
65

497

om b e e it e e e

-
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- — R U g et
Item Unit Materials L_a bor Cost Remarks
SEIE U N I Lo lost Py Costi D, Cost }
(b) 1:3:6 1 cum - 407 174 581
 (c) 1:234 " - 522 222 744
' Mortar
(a) 1:2 1 cum - 849 27 876
(b) 1: 2 £=20m/m 1 sqm - 171 17 34
~(e) 112 t=20u/m " - 129 17 146
- Water Iroof '
(d) Lxpansion Joint 1 m 340 60 14 494 | Rubber
Punp Drainage A
(a) Engine 10ps 1 day - 62 95 157
(b) Engine 5ps o - 27 80 107
(_(__:_)__-By Hand Pump " - - 60 60
Walling : : -
{a) 1.6 x 2.2 both..._lﬂ..m..". e ] e 980 w7} 145 IWood
- side . :
() 1.3 % 1.5m ] ow - 66 44 110 | v -
| (c) Trench Sheet .} " 4 173 234027200679 L
Pile : _
| (d) Cost of Operaty 1day| - _B0G. 304 | 384 i
ing B
Revetment 1m - 4,640 214 | 4,854
| _Concrete c?la‘b Piteh 1 sqm_ - i 121 41 162
ing - b b . N '
Solding | lsam| - 13 EN T
) Paving” . ’
- {a) Conc-rere Pave= ; 1 sqm - o 73 52 125 N
ment . - RS —
(b) Asphalt Pave- [ 1 sqm| = 1260 301 156
| _ment o 7
(c) Brlck Pavement 1. sqm - 65 5 70 i
! Planting 1 treeg - 305 60 365 1
Fence : - ' :
Po(a) Sllz;lraenr7 Fencd 1 m - 313 155 468
{b) Barbed Wire o - _ 741 38 i1z o
Fence o o _ ; o o
(e} i\et W1re Fence 1 m - 189 15 204
Cutter & Open -
Channel . 1 _
{ (a) 500 x 735mm 1m - 287 162 449
b o(b) 800 x 1,220mn | ™ - 353 195 ! 548
~ {e) 450 % 450wm )} M - 70 7 77
I (d) 200 x 200mm " - 35 2 37
. (e) Brick Gutter " - 4 15 19
(£) Concrete Guttexn " - 23 10 33
. {g) prato Pit 1 set - 119 64 183 L
| Coffering | o
| (a} Closing dyke 1m - o262 62 ¢ 324
L)y Driving Sheet [ " - LAT8 03220 a2 fo2,582 |
L Pile . i
_{c) Removing Sheet | " e A9 25T 276
5 Pile _ ' _
Stone Masonry 1w - 193 68 261
~Steel fav Screen [1oeer! 6,385 | sz 6437 113,634




Ttem

[

Sluice Gate
prain Pit (A)

" Drain Pit (B)

'WFlow
(Back Wathnﬂ)“Ah
[low HMeter Chamber
 (Raw Water)

| Flow-Meter Chamber

 (pistribution)
Iaying Pipes

15 Coupllng

100

150
200

250

Meter Chambel .

Natcrlals N

L

Cost

96,380 25,620

" - 4,430
A 17,750
toser| - | 21318] 9
Lsec! - | aus35] 9.
t1lm = n -

it B _
e S B
A T -
W = -

300 v f -
350" Wechanlcal L - -
400 g "o - .
S I i
I TR N R —
600 " " S
700 " A I
Angle Valve Box
_fa) Less than @75 1 set | - | 58
_ (b) More thanfi00my ~ " | - 88
Cost of Jointing :
75 Gibault 11 set| - 65
KL N - 71
L _150 A R - 124
| 200 " o - 187
250 v e 237
T T 304
3530 Mechanical " 437 187
400, 3 " 715 307
N AN S - B A ¢4

Sluice Valve
75 bcrew

R S e
100 i
15@ L MH o o

200 14

00 v —
Gsp ow T S
B S B R

350 mae T

600

oo "

l
¢

Rutl01f1> Valva

108,428

50,503
80,447 | 21,385
| 28,822

i
330 Serew

432,270 0

D, Cost |

2,470}

13,425 |

‘Labor

D. Cost
1,404
2,435
3,174
4,239

Cost

4,905
7,604

| 30,304

- 34,114

123,404 |

21989 0

ﬁ
"y
iz
N
i
i

64 J15
102, 300

_397-
468
SERI

i
1
l
|
)

8,378

.54 1.5 1
2.0 2.0 | -
2.5 2.5 . _
3.9 3.9 B
4.8 4.8 )
6.1 4 6.1 ]
) 0y
12 LY .
S B SN S B A R
I & N ¥/
-2 S N
My 2
T S 2 -
8.2 |.__79.2 -
A0 134
15 3. 202 A
Ay ese 4
24 28 |\

B9 ]

.wlﬁi,mlﬁi¢ﬂlﬁ.“,*m




Item

LAs0
L

800 M
Welding

350
400
450

500

100
o
150
200 .
200

100 =
_“ZOO_X
200 x
1 200 x
_250 %
300 x 200
| 300x 300
350 x 250
350 x 300 -

Mo

S 450 x 450
500 % 500

600 x 600 .
Anchor Block (H 90D
200"
250
SR
K AT
Js00
40

500

200
. 250._._._..... N
300 '
350
400
o000 .‘“ o

600

400 Serew ... ... |1

| Anchor Block (T) |

Anchor Block (1 45°D
w0 1

P
B L

200
250
Cio300
350
400
450
500

Anchor RBlock

Anchor Block (V,U, 45°

(‘f ,L' 3 ‘55-

L._200

e L)

Materials

b

RS
38,554
42,555
45,222
53,256

76,586

489,968

;?1;9
10,
i1,
12,
14,
20,
23,

- 1,

iU S

- i,

- 1,
- 1

- 1’
- 1’

- 2
. 3

@t ]

249

312
019 |

157
358
916

31y

346

372

398

89
141

150
162
220

286

335
. 367
421

768
8938

967

216t

338

4al

720

980
296.

648

85

158

269
387

570
705
980
401
762
762

230
443
686

726

532
791
212

B Cost

228

- At e by Shecrn e g o

Labor

222 49,027
288 |
387
468
549
588

57,630
67,881

114,472

151 0
173 |
191

448

545
589

3
55 |

L 58
63
86 4
112 1

130
183 | 510
164 | 585
304 ;1,072
356 ' 1,254
381 1,348

123
196

225

398

89
139
182
296 |
404
532
688 ¢

o305
477
623

1,828
2,336

. 64

109
158
232
288
401
577
726
726

93
182
285
363
643
753
930

91, -

Sa,155 1

97,693 |

L4974

208

B A

4654

Cpere T
1,384

88

e etk e g K ]

Remarks

e o e A e macan and st b v




|

L300

| - 25 e e

L Hand Rall
- Air Valve -

_.Eiﬁaﬁh;ng Mortar'  »
- Coping Finishing

i wlndow Frame Mortar
_ Flnlshlng Mortar__m

89

Ttem

Materials

F,

DL .Caost -

Tabor
D, Ceost

Cost

Remarks

250
300 ..

300
Laying Plain Concre

LA00
SO

Socket

600 v “
800 !

000 "
Laying Polyvinyl Ch

20

30
40
50 e L e s
75

100

Cutting of Asphalt

(&) Cost of Operat-
__1ng

:mcr

‘Fire Hydiént

Gate

(a) Proposed Plant
(b) Intake Slte

Flag Pole of W, T, P
Brlck Wasonry

Mortar_

Floor

Flnlshlng Mortar e

Wall

_Plate

Tlle

FlnlSh

Arﬁ;fl9151.3tone,we
-Brush Texturing

_LCost of Operat~

Name Plate of W,T,P;

I Steel Beam 250mm
CheckEIEﬁnﬁeggl_w,m““

Antlf1c1al Stone ff:r-
Ground e

ul sqm. i

Wood Brackgt§‘§9;;_;

1 hr

1

.

EhvemEHt

Cost -

te Pl].E‘. o _V 7
Im - 1

8,281

313

438

489 1
. 203
YA
st

504

24
383

029 {1 L

178

2,855
1,379

7,017
2,507
4,665
9,614
83

s

L sqm

. 368 4
S L0700

92 4
K1:20 B

297

159

159

32

106 |
e X-L o

126

249

1,055,

615

686 f ...

e AOT
S i1
304 4

507

L8

- 33

..230

AL
ZLYI W
- VX

L8028

S 5 2

29|

239
S
101.'ﬂm_

AT 4
230 00

a2

32 80| .
2,64 _...6.6. o
82 260
391 11,527
51 1,430 0 . ]
1,275 { 8,292
910} 3,417 1
1,905 | 6,570 |
3,684 | 13,298 ¢ . .
9 e R
S e
N SR 1 1 T
2629 d
21 sl -
&b s
451 505 o
36 181 o




90

( - Item Unit Ifiateel}:&ivals e - LbOT Cost ‘Remarks
. o K GOSE D, Cost [ D, Cost ) -

' '1‘cx_t:'.ile Finishing 1 sqm - 17 N 3 e Y e

Leveling Mortaxr | " ~ U - 20 B2 T - -
Silaraeog Masonry | " - SN2 S YA B I

Folding Door |l set | - | 5394 | 4,000 10,294
_I-Steel Beam 350mm |1 m 533 0 18 st oyl
Sub-Station Founda:|l see | - | 37,872 | 19,950, 57,822
_Retaining Wall |1 m - 257 | 130 387 1
O S S e - - - S [N
S R S SN SRS SUSUIUIES SO S




N

(4) Running Cost for Thonburi - Treatment

a.

Power Cost v

1

)

Demand of Flectrical Energy

Over

C_First 1000 kv .
1000 kw

bt ot

Cost

L 39 A/kwh
36 B/kwt

According to the rate using by Metropolitan Electricity Authority

b,

Chemical Cost

]

Alum

1,700 B/ton

A15(804)4- 18 HyO
A12(504)3 @ust not 1¢55 than 30%}"
A1203 must not less than 7.6%

Densityat ZOOCInust'not le ss. than
1.3% '

(Fiscal Year 1976-1977)

Lime

Chorine

600 B/ ton
11;690 &/ ton

(Fiscal Year 1976-1977)

Liquid Chlorine

{Fiscal Year 1977)
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6~2 Basic Principles of Water Lawl)

v

1. Text Concerning Water Law
There is no overall water law in Thailand. All water resources

are deemed to be state property. The State of thailand holds and has
‘reserved the full right to regulale water distribution and allocéiiou

for any kind of utilizétion_. The Tight to.usé ﬁatef is not covered com~
pletely by_any statute, Thé-Civil and Commercial Code of Thailand which
was put into operation on 1 April 1932 contains some sectioﬁs which

give right to the ownership of land ro extend above and below the sur-
face but this laund ownership. dees not automatically entail ovnership

of the watef located above or under this land. . The ownership of land
 which waterway passes has merely right to use these waters but is not
entitled to draw more.water than is necessary for his reésouable needs.
While the'righﬁ to use water.for various purposes may be'eXQrcised freely,
a number of‘limifation have been provided in various laws and regulations

with respect to major utilization for which a permit has to be secured.

2, TMain Principleé of Tlese Laws”™ ®

The legal provisions concerning water rescurces conservation
and development are derived directly or indirectly either from Jegal

texis or from customary laws or else from special laws regulating one

or more water utilization.
The main principles of these laws concerning the use of water
may he summarized as follows:
{a) For Agricultural Uses
- The Agricultural uses of water are governed by the follow-
ing laws:
(1) Act on Conservation of Canal, B.E. 2444(1901),

(2) The People Irrigation Act, B.E. 2482(1939).

(3) The State Trrigation Act, B.E. 2485(1942) and its

amendment.
(4) The Dykes and Ditches Act, B.E. 2505(1962).

The main principleé of these acts concern the use of water -
for Irrigation purpose which may be carried out under 4 different systems:
Private Irfigation; Contréctual Irrigation, People Irrigation and State

"Irrigation.

_The Private lrrigation means an irrigation system constructed

by one or more persons for his own cultivation. Any person dcsirous

of constructing private irrigation work must apply for permission to do
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so. The granting of the permission shall be referred to didderent au-

thorities, according to sizes of the areas to be irrigated.

The Contfactual Irrigation means an irrigation work con-
structed by any person for remuneration to be obtained from those who
are desirous of making use of water From such irrigaﬁion for their cul-
tivation. This type of undertaking prescribes for coustruction of such
work, a concession from the Ministry of Agriculture and Co-operatives.
The concession establishes the conditions concerﬁing the extent of the
works, the remuneration, the repbrts to be submitted, and other obli-
gations of the person holding such concession.

The People Irrigation is any irrigétion system jointly
construgted by the people for the benefit of cultivation by beople within
that 1oéality. While such People Irrigation is put under government
coﬁtrol, the work to be constrhcted either by individual or by the Go;
vernment or jointly have to be épproved by the majority of the users
benefiting from them.

These above mentioned three systems are governed by the
.People_lrfigation Act, B.E. 2482(1939). |

State Irrigation is defined as any work constructed by
the_Government toISupply-water from any waterways or reservoirs fpi
1cg1tivation including the -prevention of damage to cultivation with re--
gards to water as well as navigation wi;hipqthe irgigation area. This
tfpe of water utilization is governed by the State Irrigation Act B.E,

2485(1942). However, this law also.provides for control, on the pért

.

of the Royal Irrigation Departmeut, of the water uses or activities
such as conservation or storage of water, irrigation, drainage, recla-
mation, flood control, hydro-power, water communication and transpor- )
tation.

The State Irrigation Act divides the Waterways into 4
categories as follows:

lst category: for supplying, drawiug, conserving or re-
taining water for irrigation purposes,

2nd category: for navigation aud irrigation within the
area benefited from irrigation works.

3rd category: reserved only for irrigation purpcses; and

5 - - a
4th category: accessory to irrigation.
(b)) ¥or Domestic Uses
The Laws relating to domestic uses of water are the follow-

ing:
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(1) Act on Conservation'of:Canals, B.FE. 2444(1901) and

. 4
its amendméants, Cea

_(2) Royal Proclamation an Establishmentuof Public Water
Supply, B.E. 2451(1908).

{3) Act on Conservation of Public Water Supply Canalq,
B.E. 2456(1913).

(4) Municipality Act, B.E. 2496(1953).

Accordlng Lo the Act on. Conservation of Canals, general
rules are PSLGbllShed 1n order to malntaln and conserve the water and
structures of the canals. The Act also lays down general rules for

protection, maintenance and conservation of canals for public uses,

The first'publié water supply system to provide water for
domestic uses was established for the city of Bangkok-ﬁy“the Royal Pro-
clamation of'B.E. 2451(1908), The works was put under the control of
the'Sanitatiqh.Department of the Minist1y of Metropolitan Affairs {now
the'Ministry:of Interior). The. Department was responsible for digging
canals,:supplylng water to the town, estab11sh1ng a pumplno station .
and Supélylnp equ1pment to ensure potability of water, " Subsequerntiy,
by the Municipality Act, B.E. 2496(1953), the responsibility for pro-
viaihg domestic water for cities and people living in munjcipal areas
was given to the Municipalities under the conftrol of the Ministry of

Interi or.

In the Act on Conservation of Public Water Supply Canals,
the: control over water supply was established for keeping the water

clean and potable
(¢} For Industrial Uses

The industrial usds of water especially concérning hydro-

power prpduction, are governed by the following laws:
(1) Natioral Erergy Authority Act, B.E, 2496(1953),
{2) The Yanhee E1ectri§iLy Authority Act, B.E. 2500(1957).
(3) The Metropolitan Electricity Authority Act, E.E. 2501(1958).
(4) The Provincial Electricity Authority Act, B.E, 2503(1960).
(5) The Northé#éturn Electricity Authority ACt, B.E. 2505(1962},

(6) The Electricity Generating Authority of Thailand Act,
B.E. 2511(1968), '

The MNational IHLF’V“anr sten was established by the le-

gislation in 1953, with a view to unifying power production, standar-

dization, travsmission, and distributian in the whole Thailand. The
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National Energy Adminctyation has the power to set up sub-committee, requast
informat{ion or enter the premiées of any ministry, to declave any lo-
cality as a8 National Lne1gy Avea for conservation of energy and sources

of enorby, and to grant ermllS for the plnductlon of energy,

Spe01al energy organization may be set up by Royal Decree.
“The first one of autonomous authorltlcs to be set up was the Yanhee
" Electricity Authorlty established by Lhe Yanhee Electricity Authorlty
Act, .B,E. 2500(1957} as an autonomous hody w1th statuteory powers and
fundtions to generate, acquire, transmit and supply electrieal cnergy
within the geoéréphical area specified by the Royal Decree. The Autho-
ity authorized and delegated its_fe3ponsibilities for the constructiqn
of the Bhumibol Dam to the Royal'lrpigation Department , completed in
1964 |

The simila{-autonomous authoritiés.have Eeen;created'by
subseqﬁént legislation for the purpese of producting and/or distributing
elecﬁricity in specifiédzareas and regions. They are the following:
thenProvinCial'Electricity Authority in '1960; and the Eetropolitan Elec-
tricity Authority in 1958.

In 1969, the Government established, under the Eléctricity
Generating Authority of Thailaund Act, B.E. 2511(1968), the new autono-
mous authority, the Electricity Generating Authority of Thailand, to
take over the works on electric power generation of the recent three
authorities, viz, the Yanhee Electricity Authority, the Northeastern

Electricity.Authority and the lignite Authority.
(d) Tor Transportation Uses

The laws relating to tfansportation uses of water are the
following: | .

(1) The Navigation in Thai Wafers Act, B.E. 2456(1913)
and its amendment,

(2) The Act on Control of Mooring of Vessels in Rivers
and Canals, B.E. 2479(1936). _

(3) The State Irrigation Act, B.E. 2485(1942) and its
améndment,

(4) Ministerial Regulation, B.E. 249?(1954) issued -under
State Irrigation Aét, B.E. 2485(1942) concerning irrigation waterways
maintenance fees. .

{5) Thé Act on Preventiop of Collision of Vessels, B.E,

2697{1954).

On the basis of ithe above legislation, no clear distine-
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tion is made between inland waters and sea territorial waters, although

different Government Agencies are fesponsible for such Thai Waters,

~The State Irfigatioq Act, B.E, 2485(1942) empowers the
Royal Irrigation Depﬂrtment to collect irrigation waterway maintenance
from persons using irrigation waterways of the first and second cate-

gories for transportation purposes,

The Navigation in Thai Waters Act, B.E. 2456(1913), with
amendments defines Thai waters and provides the granting of any permis-
310n Lo use Th&l waters with charglng ol fees for such permits. The
Act and 1Ls amendments regulatc in detail all nav1gat1on 1equ11ements,
formalities, and rules concerqlng Thai waters, including inland canals,
as well ‘as general regulationé concérnihg the licensing an& registra-
tion of vessels and boats, piiots ;nd other provisions on navigation

requirements and different types of fees and rates to be collected.
(e) For Waste Water, Quality and Pollution Control

The legislation concerning water wastage, quality and

pollution control is the following:
(1) Public Health Act, B.E. 2484(1941).

(2) The State Irrigation Act, B.E. 2485(1942) and its

amendment
(3) Sahitation Act, B.E. 2495(1952).

No special enactment has been promulgated concerning waste
and ﬁisﬁses of water. There is one section of the State Irrigatidn_Act,
B.E. 2485(1942), referring to retaining of flood water from flowing
Ito waste so as to allow the neighbouring land te he reasonably inundated.
Many sectiens of this Act refer to various kinds of misuse of water

which are prohibited.

The Yactories Act of ‘B.E. 2485(1942) establishes a pro-
hibition against the factories discharging wastes into waterways and
canals wPthout having treated such wastes so as not to cause water

: e, ] .
pollution endangering human life, water quality or cultivations.
{f) Use of Underground Waters

No specific provisions exist concerning the use of under-
grouﬁd water {n Thailand. However, a ground water cowmmittee has been
established“to'study all.aépects of ground water resources. The Ground
‘Water Act is being drafted and accepted on_principle Ly the Cabinet.

The Act is.hopefully to be enacted within 1978,

The principle of the draft Act is to make provision for

the control of the drilling for ground water, the use of ground water
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and the disposal of water or liquid into the aquifers through wells;
and for the protection of the ground water resources. The Act shall
be applied iny in specific areas wﬁere-ground water resources are
critical with respéct to quantity, Qﬁaiity and enviromment. No person
shall engage in activities réléting”té ground water in the legally pfo~
claimed ”gféund water area", no maéter whether such activities are being
undertaken in places which are_within the rights of a person unless
he has réceived the perhité.' Provision'is made that the legall”ground

" shall mean underground water occurr-

water" in the "eround water area
ing in layers 6f eérth or rocks at dépth from the surface greater than
the depth stipulated in the ministerial régulations._ Under such prin-
ciples, a_pérson can still enjoy the privilege in his ground water ac-
tivities outside the ground water area or in the grouhd water area So
. far as his activities are limited to an uncontrolled depth. lHowever,

the Minister may proclaim as many ground.water_areés as he deems appro-
priate. ' '

. The Act is entirely legal in format and no detailed des-
cription and -technical comment are offered. At any rate, provisicns. _
are made'fbr the Minister to issue the ministerial regulations for pro-
periy_executing the Act. The .following are set out as the ministerial

regulations under the draft Act.

_ 1. Prescription of the ground water area for the purpose
of the Act. The depth from ground surface of the prescribed area which

is exempted from the provisions of the Act shall be specified.

2. Descriptidn of a permit application procedure and in-

formation required in the_perﬁit application.

3. The condition or stipulation under which a permit may

be approved and issued or revoked.

4. Application for Well Driller’s Licgnce and information

required in the application.

5. Prescription of procedures in drilling for ground water,
well completion and development, well abandomment, testing well for yield,
and submission of geologic and hydrolegic data including drilling re-

port and well records,

6. Guidelines and technical standards for withdrawal of
ground water froh.wcll with resgpect to water requirement} water allot-
ment, conservation of ground water, and protection of public health and
enviromwent,  The requiremeint for permit holder te install and wmaintain

the flow meter and water level indicater shall be also specified.

7. Prescription « quantity and quality of water or li-
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quids to be disposed of into the aquifer by means of a well, including
the methods and thechniques of di&ﬁésal, The establishment of a system
of monitoring the disposed aquifer.and the reighbouring aquifers shall
be also specified so that the sanitation and environment can be.safeu

guarded.

8. Procedure and information required for registration
of existing ground water activities prior to the enactument of the Act,

including a permit application description.

. 9. Assignment of the Department of Mineral Resources (o
-carrxy out a study and research on the simulation of the aquifers -in the

- ground water area so that ground water resource can be properly managed.

10. Regulations on the fees which shall not exceed the rates

shown in the list attached to the Act.
3. Strength and Weakness of These Laws

‘As it has béen described, the water resources utilization in
Thailaﬁd are controlled by different acts by which the full brovision
for vafidus beneficial uses are not covered compiétely in any statuate.
The weakuness of these laws is that the right of water users is not clearly
defined. Hence, when water becomes more heavily utilized and scarce,
it creates conflicts among various users. Many acts that have been
enacted since more than 20 years ago are now considered inadequikte.

:Another'pbint is that the offences and punishments that have been pro-
vided in such laws are not fully enforced. The punishments are not
strong enough dompared:tb'presenﬁ conditions that has been changed ra-
dically. Considering that water is a valuable commodity there should
‘be clear legal little to its uses. Many things which are now problems
could be covéred in a new Act, The compreheusive_ﬁse and mgnégement
of both shrfacé water and-érdund water resources should also be consi-

deraed for inclusion.

1) Thailand Country Report; United Nations Water Conference,
Escép Regional Preparatory Meeting, Minis try of Agriculture and Coope-

ratives, 14 May 1976

6-3 Orgénizationé
1. Sectiom Relationships M

Apart from Pangkok which receives its water ffom;a parastatal
'organizafiqﬁ, the Metropolitan Water wcrkszﬂuthority, three ministreis
have central roles in providing improved water supplies to the popula-
tion the Ministry of Health, the_Ministfy of Interior and the Ministry

of Industry. Ali'three are involved in supplying water to the rural
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sactor but only the‘Ministry of Interior is coﬁcerned with providiﬁg
urban water supplies, Draft legislation which would estiblish an Urban
Water AuthotLLy encompaqs1ng the activities of the Ministry of Intefior
dealing with water supplies in Munlc]palltles and Sanitary D1etr1cts,

is under consideration. - If the Authority is propcxly structured pra-
v1d1n5 adequate administrative flex:blllty w1ih respect to rates, fi-
nancing of connexion charges, and borrowing and sets reasonabie staﬁdards
for financial perfofmance, the urban sector should be enabled to improve

its effectiveness

In contrast to the situation in the urban areas whefe‘one
agency in the Minisfry of Interior is responsibie for water supplies,
seven agencies in three ministries have responsibilities for water
supplies in the rural area. Each agency has its own programme and
seemingly are not duplicating each others work There is, however,
no overall planning for the sector - no_overall data base, strategy
or common criteria, Evaluation of progress is therefore virtually im-
possible'with ahy degree of accuraéy_and the validity of future programmes
difficult;to assess, This has been a long standifg problem which the
Govermment has previously tried to solve by-establishing varioﬁs com-~
mittees. There is ﬂdw recbgnitibn that a more permanent organization
is required .and a pfoposal has been made to establish a "Rural Water
Supply-Center”, which would, at least in the initial stage, be attached
to the NESDB. The mission strongly supports this proposal and recom-
mends that a small group of about-5 - 6 professional staff members be
detached from the various agencies presently concerned ﬁith rural water

to form the nucleus of the "Center"

Both the Ministry of Health and Ministry of Interior have res-
ponsibilities  for sanitation in rural and urban areas respectively. In
the reral éector, financial and technical assistance is couple with the
individugl effort of villagers; in urban areas assistance is limited
to technical advice,

N

2. Urban Water
{n) Organization, Responsibilities and Administration

Urban water systems as used in this report refer to sys-
tems which serve populétionsi in Metropolitan Bangkok, Municipalitles
and the 1arger Sanitéry Districts throughout Thailand. Generally the
communitiés have more than S,OOO'inhébifaﬁts and total about 9,000,000
people, about 21% of the entire population, Closs to 40% of the urban
dwellers are concentrated in the Metrépoliéan Bangkok area. The renain
60% are distributed among 118 municipalities and about 290 Sanitary

Districts, Two organizations are responsible for the urban water sec-
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tor; the Metropolitan Water Works Authority and the Provincial Water Snpply
Division (PWSD) of the Public Works Department in the ulnlstly of Interior,

About 41% of the urban populatlon ig served by these agencies,
(b} Metropolitan Water WOrks Authority (MWWA )

MWWA is an autonomous pnrastatal 01gan14aL10n whlch supplies
Bangkok and Thonburi and a few small communities extendlng over 3 130 km2,
Approximately 63% of the population is served and capac1Ly needs to be
increased to prov1de water to the population which is growing at 6% per
year. A large ‘expansion project Financed by ‘the Governmert , the World
Bank-., the Asian Development Bank énd MWWA's own funds,_is'being constructed
which is éxpected to meet the areas needs until 1982 and possibly until
1985, Compared to other urban and the furél commﬁhities with piped water
systems, consumers in Bangkok pay far less for water even théugh‘in general
‘they are more affluent. From an equity.stnndpoint, this situation deservss
greater attention and if adjusted would free more resources for less fa-

voured urban areas.
(c) Provincial Water Supply Division (PWSD)

PWSD, which is résponsible'for all urban water supplies out-
side'Metfopolitan ;Bangkok, either owns the systems or grants concessions
to Municipalities and Sanitéry Districts. TFor those it owns, WSD plans,
designs, cdnstyﬁcts, manages,_oﬁerates and maintains the systems. Conces-
Eioﬁs-aré'ownéd;'operated and maintained either by private enterprises
or communities but in,éll.cases_FWSD must approve plant design and con-

‘struction. There are 226 communities served by these systems.

‘
C8ix fegional offices of ﬁ?SD provide technical support to
its own systEmé, conduct surveys of new projects, and are the prinéipai
cHannels for aum1n13trat1ve supervision. Monthly data on sales, water
produced and expenses are submitted to Bangkok by each system manager.
All capital expenditures must be approved by ’SD and each manager has
only a swall (3,000 baht) petty cash fun& for minor day to day expenses.
New plants and expansions of PWSD owned systems are financed by the Cen-
tral Budget but concession systems must finance their own construct on.
A loan fund operated by the Ministry of Interior provideé.limited.funds

at 5% to municipal and Sanitary District concessions.
) r

During 1969 - 1971, cthree bi-lateral agéncie53 in collabo-
ration with national staff prepared master plans for the expansion of 15
municipal water supply systems. Most of these studics related to conces-
sion operated systems and to the extent that they were considered suita-
ble have been used by PSD in preparing ex pansion plans which were financed

intervally, Chiang Mai, the largest of tle cities studied, is 1i§e1y to
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be the beneficiary of -an externally f{inanced project. - Before it is approved,

however, there should be a through investigation to ensure that an expen-
sive expansion using surface water is not neglecting the possibility of -

using low cost ground water sources,
3. Rural Water1)
(a) Organization Responsibilities

_ Resppnsibility for providing or assisting approximately 31
million rural inhabitants to have improved water Suppliés can be roughly
divided into two groups: (1) Piped water.supplies systems and (2) other
types of water suﬁplies. About 6 million people or 19%.of the rural po-

pulation falls in the first group aud 25 million or 817 in the seceond,

Communities with population from about 1,000 to 5,000 are
being provided with piped water supplies by the Rural Water Supply Divi-'
sion (RWS), of the Minis try of Health. RWS designs and constructs these
systems using either groﬁnd or surface sources. When deep wells are re-
gquired, RWS may be assisted by the Deﬁartﬁeﬂ: of Mineral Resources (MR)
or Provincial Water Supply Division (PWSD) of the Public Works Department

~or the Accelerated Rural Development (ARD) Organization.

Communities_with.less tﬁan 1,000 population are.assisted
in obtainihg improved water supplies.by 2 number of Goveinmental agencies,
These are not piped systems but improved dug or drilled wells with hand
pumps, storage tanks for rain water, and construction of small surface

ponds or storage reservoirs. These agencies are:-
o (a) The Ground Water Division of MRD- Ministry of Industry
(b) The Sanitation Divisiou (8D) of the Ministry of Health
(C) The 5D Well Drilling Sectidon - Ministry of Intérior
(d) ARD.(AcceIerated Rural Developwent) - Ministry of Intetior

(e) The Department of LocaliAdministration-(DOLA) - Minis try

of Interior

(£) The Department of Community Development (CD) - Ministry

of Iateriox

The activities of the six agencies are coordinated at the
.Provinciél level by a coumittee headed by the provincial planniﬁg officer,
and also at the National level by a "Clean Water Committee'" whese chairman
is the Under Secretary of the Ministry of Taterior. There is sample work
for all agencies and there does not seem Lo be any serious duplication
of effort in implemenkiﬁg the vaioufs progrhmmes. There are, however,
questions whether soine agencies should be operating as they now are, if

potable water is to be provided at the least cost,
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2)

4, TFunction

There is a number of Government Agencies, Crganizations, and
Authorities whose functions involve in the management, adpiunistration
and control of national water resources. Their names and functions may

be described as follows:

1) The Royal Ifrigatioh Nepavrtment Qf'the Ministry of Agricul-
ture and Cooperatives has jurisdicfion qnd control over the following water
uses, utilization amd related activities: (1) Irrigation, (2) Drainaéé;

(3) Reclamation, (4) Flobd7thtr01, (5) Hydroelectric power prodgcﬁion,

(6) Water Communicatiqﬁ in Irrigation Waterways, (7) Conservation or storage
of waters, Its function covers the works invelving in invesﬁigation;
survey planning, design, construction aﬁd operation of such water resources

projects.

2)}. The Department of Fisheries, Ministry of Agriculture and
Cooperatives, has jurisdiction and control 'over the use of water for fish-

ing purpeses in all Thai waters tincluding inland and sea waters.

3) The Nétional.Energy Administration, Office of Prime Minister,
_has,jurisdictidnfﬁb control .and coordinate over the use of all energy po-
téntiais.of the country inéluding'hydro—power production., The Administra-
tiéh also has control. over special autonomous power production and/or dis-
tribution authorities. - . '

4) The Electricity Generating Authority of Thailand has come
into existence with the merger of the Yanhee Electficity, the Lignite,
and the Northeastern Electricity Authorities since May 1969. The Autho-
rity is an autonoméﬁs body with pbwér and fﬁncéion to'geﬁerate, acquire,
transmit and suﬁply eledtric:enérgy, and to undertake ail types of acti-

vities related to electric energy.

5)  The Méfropolitan Water Works Authofity, Ministry of Interiﬁr
is the agency that.is‘responsible for provision of domestic water supply
for Bﬁngkok Metropolitan Area and surroundings which at preseut activity
doeé not involve in watef Tesources developmeﬁt as its present raw Qater
requirement of about 1 miilion m; per day can bg net by the surplus flow:
of the Chao Phraya River througﬁout the year. Its future enlargement of

activities reqﬁires a definite plan for a reservoir project built parti-

cularly for the purpose.

: 6) - The Public Works Department, Miniétry of Intevior, through
its Provincial Water Suppiy'Divisidn is responsible for providing piped
water supplies in provincial wunicipalities, sanitary districts and towns
with pbpulation above 5,000, Tts main activities include design construc-
tion, management and operation of urban water suppiy systems, and shares

responsibility with the Ground Water Division of the Department of Mineral

%
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Resources in a well drilling programme for rural water supplies.

7)  The Department-of Health, Ministry of Public Health, exer-
cises juridiction over water quality, pollution control and health preser-
vation together w:th the local authorltles and municipalities under the

overall control of the Ministry of Interlor.

The Department 1t also responsible for providing potable

water supply in rural'communities with population between 1,000 te 5,000,

8) The Harbour Department is respon51b1e ‘for control and has
Jurisdiction over the use of water for transportau,on and navigation pur-
poses; this comtpetence is ‘shared w1th similar one on water communication

in the 1rr1gatlon canal contrblled by the Royal Irrigation Department

9) The Department of Mlueral Resources through its Ground Water
Division is responsible for the investigation, development and control -

of ground water resources.

10) The Nati onal Economic aﬁd Social Development Board is res-
ponsible for social and economic developments., Its involvement in water
resources is to establish policy, make decision and set up priority of
projects proposed by various Govenment Agenc1es in order to conform with

well-co- ordlnated plan of the country

11) National Environment Board with-authorities to develop na-
tional plan for pollution abatement and resources conservation, is coor-
dinating the activities of various implementing agencies in water resources

management with emphasis on water pollution control,

12)  Other Govenment Agencies. There are other Government Agen~
cies that are engaged in the construction and development of small reser-
voirs and water wells for purpoées which fall within their partieular
responsibilities, They are: (1) Land Co-operative Department, Ministry
of Agriculture and Cooperatives, carries out very limited activity on well
driiiing' (2) Public Welfare Department, Ministry of Interior, carries out
a limited programme of well constructlon, (3) Office of Accelerated Rural
Development, Mlnlatry of Inrerlor, carries out small reservoir construc—
tions and well drllllng programme located primarily in politically sensi-
tive areas of the country; (4) Mobile'Development'Unit of the Suprene
Command Office, Ministry df Defence carries out similar activity as that
of the Office of Accelerated:Rural Development in the areas located pri-

marily in politically sensitive areas of the country,
5. Agencies of Ground Water 2)

Ground Water has played a less important role in solution of Thai-
land's water problems although its utilization could be dated back to the
last six or seven decades., Ground water where feasible, is now being in-

creasingly preferred as a source for urban and rural domestic supply, even
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where ‘sukface water is available, The development:of the grdund water
. for such purposes is under the responsibility of four government agenﬁiES:
Vthe Department of Mineral Resources, the Public'quks Department, the De-
parfment.of Health and the Office of Accelerated Rural Development. The
Metropolltan Water Works Authority which is responsible for municipal water
supply in Bangkok Metropolitan Areas also utlllzes ground water for about
one-third of its public water supply. An attemplt to provide ground water
for agrlcultural use is undertaken by the Royal Irrigation Department,
Among these government aoenCLEs, only the Department of Mineral Resources
has been assigned the ground water resource 1nvestlgat10n and evaluatlon

as well as the development

‘1) Vater Supply and Sewa:ge Sector Study. Worltd Health Organi-

zatlon/World Bank Cooperatlve Programme, 1976,

2)  Thailand Country Report; United Nations Water Conference,
Escap Regional Preparétofy Meeting, Minis tiy of Agriculture and Coopera-

tives. 14 May 1976.

6-4 City Planning (Future Population)
1. Population in Eangkok D
it is proposed to plan Bangkok Metropolitan District, its public
utilities, services and facilities for a population of 6.5 millions by the
~year 2000, This design population is very much lower than the projected
population would be in three decades at the present annual increase rate

of 5{1%. Iu order to limit the population to 6.5 millions in the year

20003'the follawing measures are recommended:

(1) Encourage the growth and economic developmert of other cities

throughout the country.
(2) Improve the urban and regional tramsportation facilities.
(3) Establish Regional Planning as a national policy.

(4) _Encourage family planning by establishing clinics in the

~

Metropolitan area.
2.- Land Use in Bangkok D

" In order to accommodate an urban population of 6.5 millions, the

f0110w1ng sLeps are recommended on land use and zoning.

(1) Expand the limits of the municipalities of Bangkok and

Thonburi to a Metropolitan District three times-their present size.

(2) Fncourage the "Finger typc” land development along main
g

traffic routes,

(3) Group the industrial areas into three speci fic districts,
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chosen for the availability of adequate transport and other facilities.

(4) Develop "industrial park" units where workers can live in

close proximity to their jobs.

(5) Disperse sub-commercial and goverﬁmEnt offices to avoid

congestion in the center of the city.
(6) Encourage high and medium den31ty r631dent1a1 development.

(7) Create a park sysrem by providing green StrlpS along the major '
canals existing in the metropolitan area. Expand the strips to 1arge parks

where feasible.

' PROPOSED TAND USE 2000 1

(For a Population Of 6.5 Millions)

éﬂﬁﬂ_ﬁﬁg , éq. kilometers
Residential o | , . 293 .
N 130-264 High Density (30%) 24 ‘ﬁ
G(126-216) : ' :
i 42-96 Medium Density (55%). 143 ¥‘
G (39-75)
N 14-24 Low Density (15%) 112 o
G (12-16) o
for flexible change 5%
Commercial 30
industrggl. 70
Government | 60
Utilities.& Services ' 37
Recreation _ 30
Total ' 520
Agriculture ' _ 300
Total Planning Area 820 kmz

(514,000 rai)
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BANGKOK~TONBURY PUPULATION GROWTH D
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, , PAST AND PRESENT POPULATION OF THALLAND 2. ,

t
i

Census Census Year A "B ; c

B L p
Date - B.E, "A.D, P
April 1 2462 1919 9,207,355 - 10,110,000 -
July 15 2472 1929 11,506,207  2.19 12,130,000 11.8
May 23 2480 1937 14,464,105  2.96 . 14,410,000
May 23 2490 1947 17,442,689 1.89 18,450,000
April 25_' 2503 1960 26,257,916 3.22 26,860,000
o -35,000,000(2)- 3.0
April 1 2454 . 1911 8,266,408
Feb. 23 2499 1956 20,095;139(4)
Note: A FEnumeratedTotal Population

'Ahuual'Percentage Rate of Growth

: )
Adjusted(l' Total Population

12 10 |

Adjusted Annual Percentagé Rate of Growth

(1) Adjusté& by UN._Pépulation_Division {3) fToo incomplete to be of value .
(2)  See text for explanation (4) Under-estimated to the point

of being unadjustable

FUTURE POPULATION OF THAIﬁANDQ)

Year B _ PREDICTED POPUTATION L
B.E. A.D. Minimum Probable Max imim
2512 1969 - 35,000,000 35,000,000 35,000,000

b years - . (2.3)(1) (2.7) (3.0) _
2518 1975 40,000,000 41,000,000 42,000,000

10 years (2.3) (2.7) (3.0)
2528 1985 50,000,000 54,000,000 57,000,000

15 years (2.3) (2.5) (3.0)
2543 2000 70,000,000 78,000,000 90,000,000

Note:

(1) (2.3) = Annual percentage rate of growth



FUTURE POPUTATION OF FOUR MUNICTIPALITIES 2)

RANGKOK MUNICIPALILTY

THONBURT MUNICTIPALITY

108

B A

e,

B

(L) (2.3) = Anuual percentage rate of growth

A

(2) 90 percent of the maximum changwat population was assumed as the

controlling limit.

- Year ir Predicted Population - Predicted Population N
BE .“A.D."; Minimum = Probable Maximum Minimum  Probable Maximum -
2512 1969'22,141,000 2,141,000 2,141,000 670,000 670,000 670,000

_ 6 years (2.3)(1) (4.0) (5.2) (2.3) (6.0) o
2518 1975 12,450,000 2,675,000 2,900,000'%7770 000 930,000 940,000 -

10 years (2.3)  (4.3) (4:7) (2.3) ' 6.0)
2528 1985 13,100,000 4,095,000 4,600,000(2)960,000 1,430,000 1,700,000 .
15 years (2.3) (3.0) (4.7) (2.3) (6.0)
2543 2000 |4,300,000 6,345,000 9,000,000 1,320,000 2,300,000 3,900,000

© 7 NONTRABURI MUNICIPALITY SAMUT PRAKAN MUNICTRALTTY -
Year N Predicated Population 5 Predicated Population
B.E. A.D. Minimum Probable Maximum Mipnimum  Probable Maximum .
2512 1969 22,500 22,500 92,500 41,500 41,500 41,500 .
6 years (2.3) (5.5)  (7.0),  (2.3) (4.8)  (7.0)
2518 1975 26,000 31,000 35,000 47,000 55,000 60,000
10 years (2.3) (4.9) (7.0) (2.3) (4.6) {7.0)
2528 1985 32,000 . 50,000 70,000 59,000 86,000 120,000
15 years | Large Boundary Increase Large Boundary Imcrease -
2543 2000 300,000 530,000 800,000 500,000 745,000 900,000;

L0
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LD 17 GREATER BANCKOK PLAN FOR YEAR 2000,

CITY PLANNING DIVISION OFFICE OF THE CITY CLERK
BANGKOK MUNICIPALITY

2) MASTER PLAN; WATER SUPPLY AND DISTRIBUTION,
cDM, 1970

6-5 Geology V)

Geologic History. The mountains surrqundino the Chao Phya Pléin weie

formed during the 1ate or Post Miocene orogeny' The preSent Chao Phya River

basin was possibly the result of the development of structural b331ns in

the late Tertiary epoch followed by heawvy alluvial dEPDSLtLOHS durlng Lhe
Quarternary epoch. These fifst deposits, consisting of layers of fine gravel
sand aﬁd sandy clay, are now located at a depth of 300 meferé or more below
the surface A thick layer of.grey;:relatively homogeneous clay ﬁés'iater

deposited after the majdr movemert of the earth's crust had stopped.

The delta steadily advancgd:into the Gﬁlf waters to the sodtﬁ About
SOOIyeqrs ago the present site of Bangkok was at the shore of the Gulf of
Thailand Recent.flodd control and irrigation projects have caused most
of the silt to precipitate before it reaches the Gulf but the southward

prowth of the delta, although slowed, is continuing.

Type of Soit. The central-vailey is a geologic depression, which has
been filled with sediment. The upper formations underlying the Bangkok
metropolitan area consist of alternating beds of sand, gravel, clay, and
silt.” lowever, a few thin cemented 1a§ers on the order of 3 to 6 meters
thick have been encountered at depths as shallow as approkimately 100 meters.
Although no test wells have beén drilled through the entire sequencé ol
unconsolidated deposits in the Bangkok metropolitan area, it is reported
that the rock was encountered at a depth of 365 meters at Ayudhya, 70 kilo-
meters north of Bangkok. A test well drilled in Samut Prakan in December
2511 (1968) durlng this investigation penetrated 457 meters of unconsolidated

de9031ts without encountering bedrock.

Subsurface condltlons in the area are relatlvely uniform. Borings to
a depth of 20 meters recently made durlng the preparation of the master plan
for sewerage, drainage and £1ood protection, 1nd1cate that there are basically
two types of clay,.one sbft_and one.éfiff The soft clay is on the upper
level. The change from solt to stiff occurs at an average depth of 13.5
méfers and varies from 11 to 17 meters During the dry season, however,
the top bne or two metérs of the natural ground surface dries and becomes

a relatively stiff brown clay An evaluation of the load carrying capacity

it
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of these soils is presented in other Chapter, Construction Methods and

Materials.

1) Master Plan; Water Supply and Distribution, CDM, 1970.

6-6 Climate

Thailand has a Lroplcal climate which is 1nf1uenced by MOTNE0ONS blowing

from the northeast from November to February and from the southwest from
May to September Most of the rainfall oceurs during this latter period and

ranges from 1,000mm to 3, 000um per year. 1)

Thailand has three generally recognized seasons: the "Cold Season',
which includes Nevember,_Deeember and January; the "Hot Season", extending
from_February through-Maj, and the "Wet Season", covering the other five
months of June through October. The relatively dry period extends from

November through April with practically pno rainfall in December and January.

The mountains around Béhgkok diseiﬁate the forces of the typhoons or
chclones that create such havoc in the South China 8Sea and the Bay of
Bengal. While. gentle breezes of more than 15 kilometers per hous prevail
about two thirds of the time these breezes seldom exceed 12 kilometers per
hour.‘ Maximum winds up to 122 kilometers per hour have been recorded,

2)

however. The prevailing winds are either from the north or the south.

1) Water Supply and Sewerage Sector Study; World Health Organization/

World Bank Cooperative Programme, 1975.

2) Master Plan; Water Supply and Distribution, CDM, 1970.

L)
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WELL  LOG NO 5-03
Kilometer 50 Sukumvit id Samutprakuan

st rted Jaguary le 1960 -

4.00 Siji'fzié;e soil
140 Soft clay, grey
2%'6]3 Clax, Zrey wibh shells
cIeB 3T Clay, yellowish white L
23171 Glay, light yellow fe e
3’%— = Llay, black yel%ow L
Lo Coarse sand,yellcow with clay , ST
37.52 E Coarse sand, bluck yellow
A6.,66| | Coarse sand,white P
H2.75 Clay, yellow withpravel TP
58,84 - - Clay, yellow with fine sand
;_1 85 Fine sand, white s
Ol s C i . .
T1.94)y _— —_ - Clay, yellow : -
gg"g‘g | Fine sand, white
104 .52 s L Clay, yellow with fine sand -
109,58 u;ﬁ © Fine sand, yellow and white !
114.80 -~ . Coarse sand, yellow with clay .
1231.90 " “*“ - Fine sand, white 7
127,88 T T Clay, yellow
N i Yak N \‘ N ‘,‘ ) .
131.88). NN Coarse sand, white and yellow
135.63) T Clay, yellow o
RIS Coavse sand, yellow with clay
Ly Fing sand, yellow ‘
141,85 [ e Clay,yvelfow with codrse sand and limestone
T49.I0 = oo %l-’ﬁ‘){','yel,(]iow ivi‘th cozrse sand
51 96 feee Fine sand,ye W
171_'55 NSV -Coarse, sar_'l%,wz%g%e and yellcw
154,55 | 7 Cley, yellow whit hard shale |
160.90 -_::7”:/ -_j:_/ v LEVY Yyel. W owni nar Ssnale
: T a ] j aArs
165.70 it e S8%EC kAR, TR GoREg e iand
. Lo ‘_\l,‘ ] . ' .
168.80 RN Coarse sand,white
179.00 p o 2" vw
194,30} 777 Coarse sand with yellow clay
205.10 —miiree s :
B Gla.y;jfellowish white and green with sand
| R Clay,vellow whilte wijt, coarse sand,hard shale
226.65 | 77,




o T
YELL TOG NO  82/39-05 ©

A.PARKLET CH. NONTHABURI
atarted 11  June 1962
Completed 20 July 1962

Senle 1:750

Tormation Description

300 === Clay,bhrownish
7. 50 R O] Clay,plack with. sells
12.2p — — | Clay,grey

20,000 77 77 T Clay,bfown with cbarse sand

23, Q0p==—=—=+ Clay,black
25.90:32222;22: Clay,light brown and yéllow
33.55 - ‘Clay,srey

30, 3p-——=—r==——f Coarse sand with clay

. 2 1 Coarse sand,with sravel

52,00~ -~ .1 Clay,brown

55 3%z =) Clay,brown,with szod
M _0_ Q L ? . -
50,1000 =) Coarse sand,white with sravel

—_— Clay,brown

. i
ToL20
12,23 st Clay, frey with sand

C - UUE Sand,dark brown

el Pine sand with Clay,brownish

?0.’ngg Coarse sand,white with grzvel
B N
97 OF—r——

) Clay,brovm

5,107 =—>—;1 (lay,orown with shale

=1 Clay,brown . o .
(lay,brownish with coarse sand
Coarse sand,dzrk brown '

126250 ——xoeuN - 01dy, brown,wlth limestone

130, 6¢ R o} Coarse sand with - 301 ith gravel
132, 1 oaerss| Coarse sand’ With ETQ%GY ’
—TRNS | e L
136.2¢ =00 Clay, bhrown with  limestone
142.2% - -7 | Clay,brown with coarse sand
L\‘\T}\ ‘I Coarse saﬁd,li@ht brown
160,29 0 2

161, ey v o~ Clay brown




SPATLIC
geoned by
Herdnens
P 11
%, 50

15,75

21.35

29.75

37.05

52,30
a7 B0
6600
73.65
27.80
85,85
91.95

. gg;do
12,75

'116.35

123.00
12550

132,65

144.25'
145.90

156.00

166.50
173.10

183.45

WL LOG

T

AOTER LRVEL 8.20 m.
7.50 Cu.m/hr
139

PP,

Lardyoo A,
ldy 'hldck

1106/17-06

‘Startad
Conipleted 'S5

20 Fabruary 1963

Banglkhen Cil. Bangkok

1963

March

Scale 1: 750

Clay, yellovish white and yel]ow

Muddy clay, black with shells

Clay, yellow with fine sand

Small grain sand,red and yellow
with fins sand

17

Clay, yellowish white with yollow fine sand

Coarse sand,

red

Fine sand, white

Clay, yellow with coarse white sand

Coarse sahd, whiteiﬂd;yellow with yellow clay

Small grain sand with fine white sand

Coarse sand,

Small grain sand,

red with yellow clay

red and yellow

Coarse sand, white and yellow

Ciay, yellowish white with white and yellow coarse

Coarse sand, white and yellow

Clay, grey with white coarse sand

Fine sand,

Clay, yellow with red small grain sand

Coarse sand,

white

+

red and white

Clay, yellow with red sand

Small grain coarse sand,

red and whitq

Coarse sand,vhite and yellow

sand

Clay,white with white and yellow coarse sand

Sand, yellow and white

Statle water level

Capacity 7.500

8.20

cu,.m/lr

L1

fragl



DEEP WELL NO 215/39-08 : 18
Watmai, Nong Prnﬁng; Tamble Suvaninang, A Kaﬁumban
Changwad Samusakorn
Boring started: 1Y August 1965
Boring Completed: 24 August 1965

Scale: 1:750

- FORMATION Clay, black
300 | T

SR Muddy clay, hlack
12,00 L2272 | clay, yellow

16,00 i

Fine 3and,.yellbe

26,00 — _— | Clay, yellow
30.8 ) T-7"t.07 | Fine sand, yellow with clay
34,00 e = Clay, yellow _
37.00 :—f—f“iﬂ €lay, yellow with shale
39,401 7 Clay, yellow
46,10} o T _ o :
. C)- Q--:| Coarse sand with gravel
SL}Q?O (4 Q';,
6a,20{ -— -— | Clay, yellow
Small grained sand, white et
20| oo oo Small grained sand with yellow clay
78,00 -
83.00 = Coarse sand, white and yellow
R Clav. 5
sq.00| = | SR yellow
\;1‘2“‘f_ Coarse sand, yellow
120.09 ’
10?»?”“-:; 1:'_ - Comrs sgnd, white
112,00 Mg*f;“;m Clay, yellow
121‘50 {,ﬁ :-l‘[\ Coars sand, yellow
129,00 — Ciany, gellow
132,00 ;}J:j"::' Coarse yellow sand with clay
138,00 m.§;~ . Clay, yellow
TRy o -
144,56 m_ab,QCD Gravel With.yellow clay
154240 .7 | clay, yellowish white
162,00 —i;_“”j* Clay, yellow
167060 [T ]

Clay, yellow with shale




4.00

14.5¢ °

21.00
25.50
42.50

49.00
53.00

63.50
70.50

72.50

37.00
92.09

94.90 |-
e
111.0 _
123.5Q _ —_

124.0

-LQd—oOO N \\'\:‘ ..:*\.‘. ~

R
150,00 - 0 7
152.30 .y oy
15510 ==
15700 e g ‘,

164.50 . 920.9%
170.50 .

175.2

220.00

WELL TOG N.386/30-11 |
WAT BANGKUNTENNAT T.BANGHMOT A. BANGKUNTIEN

119

CH. THONBURT

Started . PFeb,

1968

Completed IT Feb. 1968
Scale 1:1000

—g m——

p— 0

e
O e - ©

e g e K —-

,Foarge

Clay,black

Ciay,yellow

Clay,sgrey with shells
Clay,yellow

Cl%y,yel]ow1sh whlte w1th shells
Coarse sand,yellow and white

Clay,vellow

Clay,yellow with coarse sand
Coarse'sand, yellow and white
Glay,yellow with coarse sand
¢lay,vellowish white

Coarse sand,yellow and white

Coarse sand,yellow with Clay
Clay,yellow white

4 Coarse sand

and vellow
white
Clay,yellow white fine sand

,vellow and

and,yellow and white
Clay,y ellow '
Cle V,yellow white coarse sand

Coarse sand,yellow and white

Clay,ye}low1sn wnite with sand

Coarse sond,yelloy Jnd white,with gravel
lay,yellow

%§?§ef%8@ AT O%oSPd e RS
Coarse sand,yellow and white,with gravel
Clay;yellow

‘I Coarse sand,yellow and white
182, OO:L;__

Clay,yellow

g
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(1) Statistic of Ground Water Distribution in Central System (MWWA)
from 1960 ~ 1976

Year

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971

1972

1973
1974
1975
1976

I
'

Bangkok
{cum)}

25,696,000
50,516,000
49,056,000
51,100,000
50,990,500
14,495,650
50,709,600

87,619,392

91,453,596
81,438,800
75,649,900
83,979,200
79,080,160

Amount of Water Distribution

Thonburi

}1_ (ocum)

]
i

95,597,386

97,849,551

195,406,968

89,740,099

12,775,000
12,775,000
12,775,000
12,775,000
12,775,000

12,775,000

18,250,000
24,090,000

28,843,880

21,931,025
27,542,900

27,459,100
23,987,890

23,595,187
22,274,291

17,657,125

13,353,048

L

Nonthaburi
{cum)

175,200
182,500
335,800

1,058,500

1,095,000
1,401,600
1,635,200
1,879,750

2,482,000
5,743,275
5,190,300
6,299,900

7,869,220

7,927,941
9,593,755

9,487,383
10,196,824

Samut Prakan

~{eum)

876,000
1,051,200
1,226,400
1,810,400
2,102,400
2,102,400
2,102,400
2,102,400
2,102,400
4,036,900
3,869,000

3,429,300

5,233,360
5,295,185
5,344,105
5,467,548
6,668,977

Total

{cum)

39,522,000
64,524,700
63,393,200
66,743,900
66,962,900
30,774,650

72,697,200
115,691,542
124,881,876

113,150,000
112,252,100

121,167,500
116,170,630 °
132,415,699

135,061,702
128,019,024

119,958,948

L
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(2) Statistic of Ground Water Distribution in Central System (MWWA)

‘Ref:

Deep Well Div. Dept. of Production

- , . e e e e

% Year E Baﬁgkbk " Thonburi Nonthaburi Samut ?rakan- Total"

% g (cum/day) % {cum/day) (cum/day) (cum/day)  (cum/day)

e s e s 4 et e e £ e e 0 e+ e et ettt et e e e e e e

E 1960 | 70,400 35,000 480 2,400 270,480

© 1961 | 138,400 = 35,000 . 500 2,880 . 345,780

. 1962 E 134,400 | 35,000 % 920 3,360 367,880

% 1963 | 140,000 % 35,000 i 12,900 4,960 423,270

1964 | . 142,800 35,000 3,000 | 5,760 573,685

1965 | 26,080 | 35,000 | - 3,840 - 5,760 636,480

' 1966 % 93,000 . 50,000 4,480 5,760 725,740
1967 | 157,200 | 66,000© | 5,150 5,760 820,410
1968 5 213,500 80,000 | 6,800 7,760 887,560
1969 ! 223,120 | 60,085 - 15,735 11,060 895,800

1970 | 207,300 75,500 . 14,200 10,600 917,500

SRR I 230,100 | 76,600 | 17,300 9,700 959,000

1972 216,700 | 65,720 | 21,600 14,500 1,061,020

. 1973 ! 261,910 | 64,640 | 21,720 14,510 1,208,500

L1974 268,080 61,025 | 26,285 14,660 1,222,645

1975 % 261,390 48,375 25,990 14,980 1,208,175

1976 245,190 | 3,485 27,860 18,220 1,178,825

. SO S R S SV ! S
(3)‘_Statisfic of Ground Water_Prﬁaueﬁion in Fiscal Year 1976

g y Capacity of.water Distribution -

I Pate 7Tt S o : _ Total

‘ Bangkok Thonburi Nonthaburi Samut. Prakan

§ (cum) (cum) (cum) 1 (cum) (cum)

L oue s . 7,581,412 1,091,332 838,250 504,247 10,015,241
Nov '75 | 7,115,819: 1,024,230 766,860 529,897 9,436,806
Dec 75 . 7,704,680 1,170,470 837,560% 559,592 10,272,302

L Jan 76 7,716,131 . 1,190,110 896,520 . 560,904 10,363,665

{ Feb ‘76" 7,226,335 1,023,003 822,230, 510,968 9,582,536

Mar '76 © 7,414,615 1,093,566 893,460 628,561 ' 10,030,202
Apr '76 | 7,368,040 1,162,925 948,960 577,122 : 10,057,047

. May ‘76 7,703,843, 1,139,739 965,580 558,363 10,367,525
June'76 . 7,314,7770 1,112,300 848,160 553,701 9,828,938
July'76 ' 7,707,675 1,111,806 847,530 593,180 10,260,191
Aug '76 7,539,729 1,110,687 805,394 { 556,095 | 10,012,715
Sept'76 | 7,347,043 1,122,880 726,320 1 535,537 | 9,731,780

: _ ; , i .

me-?ffﬁf.m_i,5?174910991‘M“13%353’0481._3?021?9?8242' 6,668,977 | 119,958,948

Research: Development Div.

s
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Chapter 7 Appendix
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FEASIBILITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATER WORKS SUPPLY IN BANGKOK, TIAILAND

Reference No. ; 1

Date : Peb. 4, 1977

Subject : Field Study of Separate System '
Reference. : Riviced Schedule ~ Feb. 7 ~ lNar. 25, 1977
Prepared : K. Miyakura, T. Ogawa

S e : T
: Party 1 ! Party 2 | Party 3 - Remarks
sect. Date | Electrical iData “iWater Supply o
4 Prospecting Collection iSurvey Team
Team | Team - ({Including wWater
: '  Analysis )
| f | 'Sai Woi Fiela
FPeb, . 3 L E?urvey |
j con) . OFea . F e Ao H{Mr. Kawamurs &
| 7(hon)§ Office vork EOfflce Worlk U Mr. Miyakura) :
; ' ‘ ‘Discussion about.
5 ! : _ N ‘Additional Area
N E‘?ieié“Sﬁf§é§T""“7”Wﬁ“"mwmf"mmwmmﬁmmmm”"”""}““ o
| . 8(Tue) | Using I~10 &!Same as left 'Same as left i
| P P N=S P !
% : ! Ditto :Industrial - Bang Yai & bang
9(ﬁed)§ Using L=-10 Area of Bang :Bua Thong Field
! i Bo and Bang Survey
L - Iphii - D
S ; e e e R
s [ Ditto _ ?Industrial iNong Kheam &
| ‘10(Thu) | Using L-10 {Area of Additional Area
Lo i VHin Buri Field Survey :
P pitte ;Industria ~IDitto end vater . )
b1 (s iArea of Analysis at :
2 11§P?1) .. - . i¥ong Chok. Samsen T. Plunt |
| _|12(8at); Analysis |Office Work l0ffice Work ! |
. Field Survey _ !Bang Bo, Bang '
o | Using N-S |Phli & additional |
14(M0n)% ‘iArea Field Survey |
B - . S N N -
- r Ditto Analysis ‘Ditto
35 (Mue)t yoine es R R
o Ditto Analyeis lorrice work
IG(HEd)E Using N-3 _ | |




Party 1 rty ? i Party 3
Blectrical Datv VWeter Sunply
Prosvecting | Collection [Survey Toam
Team : Team
Analysis

17(Thu)

Analysis’ | Anelysis

lB(Fri)

Amdlyelﬁ ' Prenarhblon
of Suwmntry !M]
Ground weler Survey

TR U PO SO

11.9(sat)

l
Renorﬁ . f
Analisis ’

21 (Mon)

Discugsion % Voordanutlon beiween

e :
122(Tue) | Ditto

Pc—«l"ty 1,2 & 3
Ditto _ o o o

Conclision of 31 tern-
nine (9) ﬂmﬂ%oe ineluding Five (5)
Additions] Dlulvch

l_,«___,;_..__. B
125 (Pri ) |
g26(u&t

iFebh.28

H
i

Dlttq

bi ULO

COH?JF‘ ive dLudv
(1) Prevarotion of
2} Construction Jost X
(3) -Selection of Wenmibl
(4) Preprration of Drafit
(1n Jexp aﬂeoo)

n

' Prenaratlon of Pr osres Revor.

C {in ® 11%h)
Supplementary ”orks angd Data Collection

DluCH“SlOﬂ with &
cbout Prorreﬁs neport

'wdﬁund DYEC if necesaar

in Suri- 101q

y

(Imelvdln Water

Nonﬁ'Chok Pielad

1‘n*ﬁ'*'ﬂ" in every

Renor]

"y

%]

|
1
| .
F .
4 H
1 H
i
i .
i ;
! i
! .
t <
| :
e i A
! ‘
, ‘
; :
! o
P et
i
i
i

ar, 12,
:Dr. Hait
CRir Ok”'”v"
¥r. Shiozzwa
in Bangkok




Reference No,; 2
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FEASIBILITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATER SUPPLY IN BANGKOK, THAILAND

Feb. 4, 1977

Date :

Subject 3 PField Study of Separate System

Reference s Reaguest to MWWA

Prepared : K., Miyakura

{1) Data 0f 5 Test Wells which were already carried out at Lat

(2)

(3)

(4)

(5)

Krabang, Min Buri and Nong Chok, mentioned as page 3 of
Inception Report. ' '

The latest DOpulathH uata of every 9 Amphur and Amphur
Town.

The latest SurveJ Mam (prepared in 1969) of 10 sets of each
Amphur and 2 sets of central area.

To dispatch us 1 counterpart, who can test Dissolved Oxygen
(DO.) at site on 1lth Feb., at Klong Tawi Watthana.,

And to arrange meeting with the Water Analysis Engineer in
the afternoon on 9th Peb .

Car Arrangement

Microbus Car Wagon
7th-12+h . Tth-12th
Party 1 14th-16%h 14th~16th
Party 2 | - 9th~11th —
, | 7th=18%th | .
Party 3 1 Vehicle — —
Party 4 — — —

Wi



'FEASIBILITY'STUDY FOR TUE SEPARATE SYSTEM OF
MAPROPOLITAN WATER SUPPLY IN BANGKOK, THATLAND

Reference No.
Date

3

.
?

; Feb. 4, 1977

Program

Subject ; Field Study of Separate System
Reference ; Organization of Survey Team
Prepared : Dr. Naifo, Mr. Okazawa
Combination A Comﬁinatidn B
—Party 1 fir. Muto(Chief) |Mr. Muto{(Chief)
Electrical |Mr. Varavut(Coun-|Mr. Varavut(Coun-
Prospecting terpart) terpart)
' 1 Geologist 1 Geologist
4 Asgistants 4 Assistants
—TParty 2 Dr. Ogawa(Chief) | Dr. Ogawa(Chief)
Déta Collec—|{Mr. Borrirak Hr, Miyakura
- tion on Water (Counterpart)| Mr. Takemoto
Resources Mr. Borrirak
Manager (Counterpart)
(Mr.Kawamura)
—rParty 3 Mr. Miyakura . Mr. Miyakura
Planning of (Chief) (Chief)
Water Supplyl Mr, Nakamura Mr. Wakamura
Systems Mr, Takemoto Mr. Kawabata
Mr. EKomatsu Mr. Hashizi
Mr. Prasat Mr. Komatsu
Mr. Prasat
(Counterpart)
L~«'-~‘Pau:*t;y':'tlr Mr. Kawamura
Economic . (Chief)
Analysis & |Mr. Kawabata
Financial Mr. Hashizi

Miss Tidachan(Co%nterpart)

i



Refe

Date

Sub ]
Refe
Prep

i.

'FEASIBILITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATKR SUPPLY IH'BANGKOK, THATLAND

rence Ho.; 4 ,
: Feb. 8, 1977
ect ; Field Study of Separate System
rence s Request to Industrial Sstate Office & Houulng Project
ared : Office Mr. Kawamura & Mr. Miyakura -
- Location shown on the mayp

(1) Existing
(2) FPuture. eo..es

Water Supply for Factory

(1) Existing Condition .

(2) PFuture: Plaanlng.........whether will include to Separate
oystem or not - : : @

Wafér Supply for Worker

(L) Existing Condition

(2) Future Plannlng‘.,......wnether will 1nclude to Separate
System or not

"Water_suppiy for Surrounding Area of Industrial District

(1) Existing Condition
(2) Puture Planning.........whether will include to Separate
System of not

Water Demand Estimate
(1) Existing Condition
i) Factory
(a) Number of Factories -
(b) Type of Factories & Each Ratio =
(¢) water Demand in Seagsonaly, Daily, Hourly in detail
ii) Worker
{a) Working Time
() Number of Workers I 42



(¢) Water Demand in Seasonaly, Daily, Hourly, in detail
iii) Persons, Surrounding Area,
(a) Population
{b) Water Demand in Seasonaly, Daily, Hourly, in detail
(2) PFuture
i) Factory _ )
(a) Number of Factoriesapcording to future planning year
by year until 2000 AD '
(v) Type of Factories & Bach Ratio according to future
planning year by year until 2000 AD
(é) Water Demand according to future planning year by
year until 2000 AD, in Seasonaly, Daily, Hourly, in
detail
14)) Worker _
~ (a) Working Time in Ffutbure
(b) Number of Workers according %o future planning year.
by year until 2000 AD |
(¢) Water Deménd according to fature planning year by year
until 2000 AD, in Seasonzly, Daily, Hourly, in debail
iii) Persons Sﬁrrounding Area '
(a) Populgtion according to fuﬁure plamming year by year
until 2000 AD

6. Existing Deep Well
Name of Industrial District:-

Well

(1) ' Diameter (mm)
(2) Depth of the Well ()
(3) Static Water Lefel ' (m)
(4) Operating Water Level {m)

(5} The Year of CQnsﬁrucfidn
- Pump & Elevated Tank
(1) Type of Pump & Number

(2) Diameter of Section Pipe (mm)

(3) Capacity of the Pump (cum/min)
(4) Tift Head (m)

(5) Operating Time _ (hr/day)
(6) Capacity of the Elevated Tank (cum)

(7) Effective Water Level (m)

W
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FEASIBRILITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLYTAN WATER SUPPLY IN BANGKOK, THAILANE

Reference No.; 5

Date ;  Feb. 9, 1977

Subject- s Field Study of Separate System
_ Reference s Water Quality Analysis

Prepared s Mr. K. Miyakufé, Mr. Takemoto

Aﬁchedule - Klong Tawi ‘WatthaﬂaSampling

!1 Field Work -

I (1) Water Sampllng for

i i) usual test

! ii) jar test
Feb.11(Fri)

(23 Water Sampling for BOD 5

i) sample for present dissolved oxygen (D0) ~ 100™" incubation
: bottel x 2 (Necessary tolf1x DO at site)
! ii) sample for 5-day DO- 100™" incubation bottle x 3
i

(Not necessary to fix DO at site)

'%2 Laboratory Work measuring fixed DO value x 2

! — hetanh
Feb.12(Sat)l Usual Water Quality Amalysis

- i
Feb.lS(TueZZ Jar Test

| . :
i1 Measuring 5-day DO value x 3
Feb,15(Wed) K -
;2 Calculation BODg

List of Fquipment on Feb.11, 1977
(1) P.V.C. Bottle; 5 capacity =1
(2) Incubation Bottle; 100ml capacity x 15

(3) Chemical: Manganese Sulfate Solution (Mn S04)
Alkali -~ iodide

(4) Others : Incubation bottle storage
Pipet
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FEASIBILITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATER SUPPLY IN BANGKOK, THATLAND

peference No.; 6

Date
Subject
heference

Prepared

Attendants;

;  Feb. 10. 1977

Fiéld-Study of Separate System

Minutes of Meeting; Additional Industrial Area
K. Miyakura

-s A

-

Japanese Survey Team: Mr. XK. Kawamura
Mr. K. Miyvakura

Industrial Estate Authority: MR. JAROEN VATTASINGH

Place  ;

Discussion;

- meeting carried out for one hour.

Meeting Room of Tndustrisl Bstate Authority

Ahead of the discussion, Japanese Survey Team expressed
purpose of visit to Indusirial Estate Authority. The

i
Following are summary convent of meeting.

1. General Condition of Industrial Area,

‘fhere are 5 industrial area to supply water men-
tioned bellow as a part of Seperate System.

Bang Chan, near Min Buri

- ¥ire=Buweiy=near- Lat Krabang
Bang Phli

Bang Poo

Klong Dan, near Bang Bo

kR e e an

Among these only Bang Chan- is existing industrial
area and others are future planning.

As a past, Record of.Water Consumption at Bang Chan
was about 4,000 cum/day.

2. .Another.lnformatidns

a_As'for the another informations such as existing well

date, number of factories according to future plann-

ing, will be given to Japanese Survey Team at the

beginning of next week.
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FEASTBITITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATER SUPPLY IN BANGKOK, THAILAND

peference No.; 7

Date ;  Feb. 14, 1977

subject :  Tield Study of Separate System

Reference ; Minutes of Meeting; Additional New Airport
pPrepared ;K. Miyakura

Attendants; Japanese Survey Team: MNr. K. Kawanura

Department of Commercial Aviation: Dr. Boonsorn Boonsukha
(Director General)

Place 3 Meéting Room of Department of Commercial Aviation

Discussion: Ahead of the discussion, Japanese Survey Team expressed
“purpose of visit to Department of Commercial Aviation. -
The meeting carried out for one hour. .

Following are summary content of meeting.

1. General Condition; o
Feasibility study of new airport will carry ount
© from PFeb. 1977 to Dec. 1977 with the joint-venture
between T.A.M.S. {The American Consultants) and
T,E.C. (Thai Engineering Consultants).

Proposed site of new airport is neaxr Aﬁphoe Lat XKra—
bang and four km. away from super nighway.

This airport will have two runway with the length
of four km. each.

2. Number of Paséengers of DON-MUANG Airport; :
Number of passenger of don-muang airport is 4,200,000
person per year including transit.



FEASIBILITY STUDY FOR' PHE 5 EPARATE SYSTEM OF
METROPOLITAN WATER SUFPLY IN BANGKOK THATLAND

Reference No.; 8
. Date

s Peb. 16, 1977
subject ; TField Study of Separate Systen
Reference 3 Minutes of Meeting: Additional Housing Project
Prepared  } ¥. Miyakura

Attendants; Japanese Survey Team:; Mr. K. Kawamura
br. T. Ogawa
Mr. 5. Komatsu
Mr. Y. Nakamura
Mr. BE. Kawabate
Mr. K. Miyakura
WMr. T. Hashizi
WMr. H. Takemoto

National Housing Authority; NMr. Sidhijai Tauphinhat
Mr. Thitanon Pibulnzkarin

Place s Office of Jananese Survey Team.

Discussion; Ahead of the discussion, Jepanese Survey Team expressed
' purpcse of meeting to Natlon 11 Housing Au?norzty.
The meeting carrled out for one and halfl hours.

Following are summary content of meeting.

1l General Condition;
National Housing Authority will carry out five hous-
ing projects which have relation to separatbe sysiem.

Those pr0posed'diétricts are follows;

(1) Teft bank of Chao Phya; :
Minburi, Let-Krabang, Bang Phli - Bang Bo and
Bang Poo

(2) Right bank of Chao Phyaj;
Bangkumtien

2 Water Consunption Ratioj -
Water consumption per capita per day is 200Llitre/
caplita day.

3 Date Co]leoted-
(1) population year by year

(2) Number of workers in combined district where
housing and factory are bhelonging together.



FEASTIBILITY STUDY FOR THH SEPARATE SYSTEM OF
METROPOLITAN WATER SUPPLY IN BANGKOK, THATLAND

'Reference No.3 9
Feb. 15, 1977

Date 3 _

Subject :+ Field Study of Separate System
Reference ; Information of Water Sources
Prepared ; HMr. Ratané, Mr. K. Miyakura

Source of Information:

Mr. Chatchaval; Chief of Water Resource Distribu—
tion Center, RID

1. Right Bank of Chao Phya River

R~13; Kphiong Thawi Wattana

(1) Flood Season — 2cum/sec = 172,800cum/day

(2) Dry Season - Ocum/sec
(3) Necessary to negotiate with RID

r-2; Khlong Maenum Om (near Chao Phya River)
Tess than 0.lcum/sec = 8,640cun/day is
available for separate sysiem.

RP3;:Khlbng_Phra Phimol
no flow capacity

2., Left Bank of Chao Phya River

I~1; Khlong Phraongchao Chaiyanuchit
(1) no flow capzcity for seperate system
(2) Necessary to negotiate with RID

I~23 Khlong Phra Khanong _
(1) Less than O.lcum/sec = 8,640cum/day is
available for separate system
(2) Be careful water pollution

I~3; Khlong 6th .
Less than O.lcum/sec = 8,640cum/day is
available for separate system

I-4; Khlong 13rd (Transmiséion Ganal)
(1) TFlood Season - 20cum/sec = 1,728,000

cum/day

(2) Dry Season ~— Seum/sec = 432,000
: cum/day

(3) Less than 2.5cum/sec = 216,000
cum/day

ig available for separate system



LM
ot

FEASTBILITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATER SUEFPLY IN BANGKOK, THATLAND

rReference No.; 10

ate ;7 March 4, 1977

Subject i  Field Study of Separate System
Reference ; Reguest to MWWA

Pfepared s Mr. K. Miyakura

(1) The latest population date of every 9 Amphoe and Amvhoe Town,
already reqguested Reference No. 2 on Feb. 4, 1977.

(2) Basic data for amortizetion schedule:-

i Personal expendlture (per month) of each occupations
- = Super Intendant

—~ Senior Engineer

-~ Junior FEngineer

~ Mechanics

- Workers

11  Ceneral managemeni expenditure such as repair expenditure
etc.

iii Running cost for Treatment Plant itselfl
- Power Cost per KWH
—~ Chemical Cost per cu.n.
«  Alum
. Lime _
. Chlorine

(3) The baﬂlc line of the land elavation shown on the ﬂdp wnich
prepared your authority.

(4) The below mentloned tidal lange of Gulf of Thulluﬂd or some-
where else with relating to the basic line mentioned item (3);

i High sea water level

i1 Mean éea water level

131 Low sea waber level
(5) Reports

{1 Ground Water Level in Bangkok prepared by Ground Water
Division Department Industry. o

ii Results of tést boring at Bang Bo, carried out your authority.

treeaeed/?



&
)

iii Capacity of existing'deep well indusiries & Central System
area from 1960 to 1976, if any. '
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