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Table 2+19 Water Domand of the Jaft bnak of Chag Phraya ¥fver {cuv)
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2) MRATIR O
(1) AR DN C
iy ARG WA b M e © ’ @ Banpkok Aq.u i'fc.r (50m zone) & & Pak Nam
Aquiler (55 0m wone) & 84 ARKT0A e84 2%, 13 2 Jg LBy
WA D B, 30 0mBL YO 4 AR DWW CEL R %7 - 20
LA L, EGAT CHIIL TR 1 000 e @ Capacity T
W hdbd 3, TOMTFARIAMRAL SCENLL, D, S04
¥ @ Contenls s E v OW AT Ok b, T ['IJ(’C T
Recharge WA Th W EME IR b,
4% 2 2 4§ KN @ Nakhon Luang Aquifer (15 0m »one) & Nonth-
buri Aquifer { 2 0 0m sone ) L KPIRICIKFHCH L, 5D U o
OEBNEAMTD Y, BARARBONMA H LRI RO b
LAKRGTCH B ) sy & T, A Separate System OHFKE L LT
AKX BR E Licn,
Las LA G, i KB Bangkok i }"’n.'li Wb CIRAR P B A LIS

T L THnARIL TS b

BOWEME 500 m I E O K L R A L A L Lo oK
9 h BER S WAL B L, oA KMo,
M ORI IR L b b e Bk b, Wl Vi kel Lo
BB b B8PSR L 9,
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3) RBangkolk i I8} AT AT > T

RBangkok i M IC 32 t) 2 J{!!"i"‘.‘/k i /l\ M ORI F A @ IR (f;l'.: Charoen
P- iancharene and Charoen Chuamthaisong (197 YW & T CC I
B ACI AT g

T O 8 A & Bangkok D MICEAT 196 845~ 19594 oM
AFUEC T B0 feet ~ 4 0 feel KK 7k1s‘1t;b=-ﬁ&’i? L, 1968~1969
MDA TCHL 60 foet b 70 feet LWARMAILT L CnL N L &
AR 1‘-‘!1;'5; Pradacy fi‘lé’ﬁfﬂ% araze ?;(if LW AR P m ML tns,
B 197 34~19744K ﬁt AT oGS sl kL, TOK
(100 feetl o o T, db LOEIMEL Private Jousing Projects
(VN ':{n O &R E N Do T QI ACE o W2 Y Bangkok M A
ZQ‘U" Min Buri bW 70 fcet , Bang Phli .VC :l’:"VVC.G S feet, Bang
Bua Thong € :ls\v\;(f 60 fect & KMMBENALTWDH, & QRO L
e 1 ke ifs"i A I Abo AL LN, Tok 2@ U A & DEL KD
WARHBEC S 5 TR TWhe T RO 2Tk, 19604
1950000/ oAb h, 1963 515{‘"(:‘3 30,000m 11,1976
ARVCEL 600,000 m 711 '( Pianchareen, 1976 H5LWEL 700000
/1 ( by Ministry of Agriculture and Cooperatives 19 76) MG
KARTWD &0, KNOICTRBLA 2 1ML 196044 0.6m/
WG fe b DA, 19684CH LdmAE 197 34:THL 2.3m 1k
161 L, BURTCHE 3 ~ 4 m KM A F L Cn by HT AW 3 2 4l
i3 & ARV R X 25 @ DA 5 A annual rainfall @5 %~ 6
o 5 Rocharre W ChH L EXNCnh, fHO7 2 & b eas 3T % 1T
DD L, AWK ODLENE 0~ 3 5 SR INRTWHI S &k

o

GG
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MHWM$ 2@k F LGl CC L FAROB O A,
JHTRIE A N 415-&’ LD & EATCH A,

tif o T LAWK de KWL 3 4 L ALK OY l SR fe i & Al
KRG L, BUE ST OM R Ll LXETHDH 5,

M,mAﬂ@dm%L(?sUmmwmﬁﬁvﬁqﬁﬁhmm&mw

Bl ORI S00~550malintei,

4 ) Separate Sys Lo VG 1 0 2 3![& K .il?ii 2
B B Bangkok N O Il F ARG AVE 2 ICF Lo d 448 ‘E‘_}a'. a’e
B o C, MR R A B S A o Cndy 5 C, COIRTY
£ St F A A NS -8 BE b L e DK ,Nr(_' VAR PR S M
SR K A K S © L O I N SV O 4G L AR A L
% (‘ ST g L LA LA O AT B% & Al 4 KU & o C1r D
B 2 K A W TN '/}\’ P % <, W F K% Separate System € Wil
HT é M4 Central System W3\ Cll gk @ b T 4 foab+ 4 &
FORMTID - T LB TR LA L50TH D, Bangkok OILT 4
2 & OWKE Rcchargc & R o .ﬁ') OLKELBRL Y, h
ORI S WIEFTANI O MR W Dk, WP KB 1T il
iy Ahe LN, )}lsf(‘L/.,)’\*t ThhlHz b,
(1 Rcch‘argo Fle DT . .
“Recharge Btk annnal rain-fall 6’) % & LCHKL D,
B, KT L IO U D Recharge it d LTHL AT Ch LM, T

ORGPl rHa b bt b,
annwal ratn - fall 1400 m 74

1400 m,/ 4 X 0,0 5= 7 0 nn 4

v
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1010(, X 70?‘“"/-“!"‘-X'JI.QOO.OUDm“--—r 70,000m° /4 /K

< 19 1m0k
1‘ 9 omt/[1./Kd
(00 MO RSN DT KRR B AL Rt (e )
iy 7 K | |
| Min Buri ZQUNong Chok bLAb W AR O A e G i.C
WAT L LDRS = 208 T b,
Bang Phli Bang Bo Jﬁvﬂt@ﬁgiﬁfﬁ B 5 fc..&b S = 2.0 15,
L a.L K rabaﬁg RS = 1 5 & LTHZ B,
iy A4 Kt . |
Sai Noi i a"iii AR HEM L PSS, = 2.0 &L, Bang l.iua Thong
BU Bangg Yai th108, = 1.6 &5 |
Nong Khaetm {QL PSR L Co B O T T R B L %
(3) A i B
L O SR (T v — b o fifi ) iS4y ") PR ({8 I
LDOER D THD,

'1‘1})10 AN

T ioc;l.lcn— "WW“""'irécimf@”ﬁma R

BMG me ' | 3 800 CHD & 190 cr-i/a 1y/k,r.? % 2,0 = 40 knp?

LE‘.“T - e PRI P b b Mkttt Ser Rt s bt e A 3 e et
BANG BO 2, 500 CHO - 190 ¢ /d -y/.e.u? % 2.0 = 26, 3f<m

I}A\‘\}K o i 4 AP e =4 B P b P i PR b e E e D it e ] L T SR
MIN BULY 7 ,soo CED & 190 c:«/day Kin? % 2, 0 = 76 8 m?

I\OM} onor f,,,oo cm ;190 m/d t,r/kn x 20 o « 41 ; f.n"

LAT KRAAHG 7, )oo G 19:) C¥/day J/(m‘) X 1.5 = 50,2 Lm2

SA3 HOI | 11,500 04D £ 190 (,rf/day/m x 2,0 « 15.8 ki
R'EO“T i e e i e et et AR R ke e e by e e e -
BARG BUA THONU 5 000 0'4.) 4 390 w-/day/;’m x 1 5 iz 41 1 km?
BANK e ra s S ama ey o - - [OPETRR . —— . e
Bl‘llid Yﬂl /’,4.00 CEIJ i‘}“) (JI/‘Jd‘Y/ﬁ' b .) EH 3 l’ }’"1

PR JU TP SURDUST PRI RN PP PRISIEE VRS PSR

TOTAL . . 34] ? l'm
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@) JEFb B OB K DT |
Sai Nei M2 Nong Chok. AT T/ S=1.0x107
L LC E%‘"ﬁf L., Min Buri X O Bang Phli, Bang Bo, lLal Krabang,
Bang Yai X0 Bang Bua Thong { T=15m°Af S=1x1 o' Ll
TR %o
Sai Noi );'L  Nong Chok
fdom/ 0,/ mx 1 0mx0.7-980m/H well

Min Buri, Bang Phli, Bang Boe, Lal Krabang, DBang Bua Thong,

Rang Yai

PO E+ L bbERd 20k ThY, JFFRLH

2200/ 11/ mx 1 0mx07=1540m/1/well

2R T

Tal‘)le”‘-ly"‘z
Daily Lifting [No, of | Recharpe ~do-
Location Dewand Volume, Wells Al“ga _ yor cach
G GhD/wo1l ke well
__________ {one k™
BANG PHLY 3,800 1,540 3 40 13.3
BANG BO 2,500 . 1,540 2 26,3 13,1
MIK DIRL ‘7,300 . 1,540 5 76,8 1544
NONG CHOK 4,500 980 5 143 %5
LAT KRABANG 7,500 1,540 5 59,2 11,8
SAL NOI 1,500 980 2 15,8 1.9
BANG BUA THONG [ 5,200 1,540 4 AN 10,3
BARG YAl 4,460 1,540 3 LI 11.6

FLEG 4
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-2 N OW XK
XK A Separate System @ KBS UCH 240, Wig, 4+ 3 IR
T Khlong ))’( O River 2%, (FE AKA R & NI n ¢, DI &
AR O Cnd,
i AGH KB & L O b LB Pactor L, L OKED {"l'ﬁ ¥ S IR ¢
Cd b LALIT O CH g
AW OB AT e Data £ 38IC, DAF S S R K L Khilong |

C & River WAL T, /KU €2 vl EVE 2 N RN,

1) Right Bang of Chao Phraya River
(1) Khlong Water
{i) _.l(hlbng Thawi Watthana (RF 1)

@ Khiong ¥ il lfll. (19734 ) D Feagibility Study @ bn T
W W K4 O iEFED % Nong Khaem MBS o0 KGN AR & L €,
l.hmommc nd XM, U Khlong @ K% kadi kil & LCH5 2 5
YA & % B0 ¢, Khlong OATBMWGTORTTTE S,

Bt ¢, GO T, AGHAKE & L CO i At b,
Khiong W DWWk, A% AT B0 I B i LT i i 1y Zbohuie,
Dok b, HEORLE L CBOD &I LT, AX 4 Khlong TOK
g ‘iﬁ' L,

Khlong Thawi Watthana 20T O BOD; ek, 3 AWK DWW CFy

oo OREBE Y hCTh by,
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- Amphoo

hanphoe

huphos

(if)

Hater Quality of Knlong Thiwi Wotthana

Tten Do BOD..5 Remnrks
{ppm) (pyin) o
Taling Chun 1.5 he3 Kear Raitway Bridge
Fhaei Chavow | - 2,8 7 5.2 In front of Wat 31" adaeng
Phasi Charoen 1.6 4o haar' Petlch Kasen Eh 1:('0

FRICATT & 90, A Khilong % AV AW S LCH 4 43,
BOD, Gl A 3 O AT OB &b D 4 pom B2 Tk
Y, Al X ke BOD; 1. 6 ppm é Mol -3 A L # 3 5o ¢
Db, G4 0.8 ppm DOWMBHA T D LR b,

b Fi, A Khlong & KAWL 28445, I 7 3@ Refference
Na 91 & 9 Dry Scason W CE A WIS LN,
f] & M OTE T 7o TR REE S 0,0 0 0 /11 4 K. 4 Nong Khaem
HbE 0> Demand W HINCHIR T B W CH 5H 5,

BAE, Khlong Thawi Watthana W oW € OB o #5541, A0 K
m&pfrm&z)@ IRTCH D ARMBEKRPDELDL AN
b SV E N e & o €, A Kihlong €3O L bk &
AT ll i b ing

Khlong Mae Nam Om (12

Khlong Mac Nam Omi}, Chao Phraya River A & 9 0§43 0
LCH b, e d AGHKE & LCHhCd b, o b 5o Adliis
Ll oAb, RO 4 Chao Phraya River & KA W@

wi

18




bR A, L0, R L Chao Phraya River il tho b ik
Chao Phraya River C?)A LA T A LT, A Khlong L’-”ct?)f
T J’t.z}"' feth B H o &EMNbh b,

WP A C e, A Khlong ©45 80675 B 0N CORITEL, 2
X ‘J L CAREE LT e b b, Lk L, ‘H’J(fC iR
fo it {7 Khlong Thawi Watlthana A AV RS & L€ A g ™ &
A 5 M, fitih (A @ AU & LT Kivlong Mae Nam
Omel, K& #% Sharc e hoAL S D, W > €, OB L
HZCA Khlong QKTWN G T & - leo |

i) -Khlong Phra Phimon (R--3 )

LK hlu.ng‘- L, Figo 4 - 3050 Db, mmkqinX &K%
(;?ﬁff NCn % Sai Noi SIK @ P PEAH 3 LT Oxd B &% 4
Feo UL, T O Khlong O AT RO HHCHE R LD CH b,
Kk~ Khlong Thawi Watthana @h’( &L Ch, @MW
W, AN CHETT L Tnb g WK I'U(f( L VR (G NG B 7 N/ 2t
b o

P o T, - IBPLRERC LAl -C & AR, K e ARG
i % 3, Khlong Ihra Phimon &b A AK#LE L C o 4 ek d
W,

(2) River Water
(1) Nakhon Chai Si River (R-4)

ok CATIE A O Khiong 3 Wi K O TR IC D T L 7 #5208,
ikdo & ¢ A Khlong Mac Nam Om @ %, #E-- @ IPeasible & Kl
Kl &2 kb,

F e, AV o R I ARV BRI de D A A B Y, R N

14



(/} AR \Jalchon Chai Si Rivor 79‘ 5 & b bHe Nakhon Chai i
River 1€ Separate Systom O AL O A4 de RO 1 r; , D
Potal Demand Kk, 2000484 3C 56,4 00w/ 11 (0.6 5 n®/
s00 ) T bo |
+7Ji, Nakhon f‘hax Si River (D?E;/J\JUWCL*HZQ B K ek 5 omd/
see ) ¢ EP) b, cO3HL3 0 M see YWLEEAHR LMo Zs @ 41 45 1
y,k"(.’, Whd2 0 m"’/solc-:‘—' 1,800,00 ‘0 m"’/ﬂ_yﬁi KPR & l,“C
WAKMGECTH D LR bR TWD,
it -9'.“(', AR @ Separate System (D Denjand ¢, 200 045C
Wb S54) Cover TR LT LICTE Do
‘5{_ fe, C.M.IL ( Camp Dresser & Mckee) @ Report §© X i,
Central’ bystem Yt A "'%%@Wﬂtu Demand il 2 0 0 04
AT 1,230,000m/ 11 &b, & Offil Separate System
052,000 4440} B Wator Domand % |44 LT & Total Domand
i 1,286, 4. 0 O_m"/l':l Th b, ’-"i‘{bilf(..Chat_) phraya River fihiguigo
/k’L’ﬁl" 4, chNakho,ﬁ Cha.i Si River WCHAR L & L€ %Ik if
(B D 2/3 BT D B
B C, | Chao Phraya River @818 Tunel @ 100D WA AR
Lo CaBBUE, L, & O TAB RN & » B,
Central Sys L.om o i & e P4 L€, Nakhon Chai Si River
% AKHL Lkz’zi il uﬁf NHEF B Vﬁi'iiJ'fité“t‘z{a 59
MW, c.OLHSWCKRKER Capacity & %2 Nakhon Chai Si River
Wik, MK l & S KRMCK & 2 IRMA D S, Nakbon Chai
Si River O HAH. LM T A LB I D LA, o (1973

WY DR CAT L Datalc X A& 19T OAKHITE B60~80
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kn>PHC AT AL LCOREY DX YO 7 v 44> 20 0 ppm

 ,%ﬁuuLk3Mw¢, 6okMQm1?1aooowmn&yuﬁﬂﬁﬂt%mﬂ
IR P I Mg ‘{‘:rlﬁzl!i Lic 196 84:n A i I h Tni,

o, MO RPN & o T R DR GRIBESRIC L B & Sam-
pling point d)fi.%"'il'bfﬁ;.ﬁ CH - & Khilong Phasi Charoen & @ % 44
.( MIOIEh2ska)lbntd g o-—-AdL 20 ppmicid
P, OMAOML QDN o fey | |

C@i9%?nw»4%ymﬁwm¢&ﬁﬂﬁ¢ﬁmc&v,%
FH oA ALK 9%, Ch b L Dd b NI ICH fit

T EE 5T\,

W<, —J&i Nakhon Chai Si River Xb @1{3{71_\’&1 , WL b g

8 O knld X 0@ A & G, KK & Lkt nd o
EHMIxhs, Lavl, 3 L Nakhoen Chai 8i River & KU & 0
DAV, REOFPGANC W T DL < &b 1 O KPR

TR LTI R DS D 9,

2) L.ofi,‘ Rank of Chao Phraya River

(1}  Khiong Water

(1) Khlong Phra Ong Chao.Ch:;iya Nuchit (L1
Z. .G) Khiong %:J;,r Fig, 4 ~ 3Wafit b, Chao Phraya River /i
S0 O IBIE @ Amphoe Bang Bo, Bang Phli @K L LTH
VR IR AC DA D X WIRICd B o 4 7c, AKRFIMIC K ICHR ~ e
Khlong Thawi Wﬁt thana &3 6 A DR CH L LW 5,
L L M L, | & @ Khlong ¢, A Chacheong Sac Water
Works (belonging lo I’WI)) kU, 4800w/ 11 @ KN,

AOHBIK E LMK SR Ch b, B o R WK 4,80 0m5713 & K 48

i
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PRER L8 LCRe A b P Cdb b
| d 7, Amphoe Bang Ba ‘7,'!\ B 2kl ] Lo e A ¢, Bang Pra-
kong Water Works { be langing te PWD)Y WL o C, .5,0 0ou/th
O MRHBKTTAKE L L TR Cn b, 15T, B Total it CH
150 00w/ D 7]@*. WO AR HR O KE S OSSR ;‘C n %
Pt h K LA, A Khlong (IR I TRV ARICH 28, 0
Khlong i€ Ziii-i"z‘]ﬁ VSIERA, HP Y, Bang Bo, Bang Phii, Kl.ulong.
Dan, Bang Poo @FRid 1 206,00 0m°/ 113 @R @K e AT
B b, o CIHCh AT, T @ Khlong .Id: K& L
A& B h AT B 5, |

{iit Khlong Phra Khanong. (L—2)
& O Khiong i3, MO T Amphoe Lat-Krabang X @ K

&LTWEmkﬁmﬁhﬁﬁ,mﬂmwuxgamm%mqu%o
MO MA T, & O Khlong 20T, bW 4 4 B ¥ e O ft
DRI o Fe D C, BODs ORI % iﬁ;!L foo T OKYLE 2 ppm T
@9,W%MK%W%%RKMmgﬂmﬂWMHmm@BOm%LG
pom BEAKE (G, KNTARBELTUCNEDLWEOTH o 7,
UL, fiioie> Scope of Works @ \PCil,  Chao Phraya River A
WP DWW CEE, S 8058 Amphoe Liat-Krabang $itEA & I it & 4
T/ DT, Wi 6 \n KB ’E_Tl Lat-Krabang JWE 2@ 3K
WA B Feasible & Plan 22 & FH 2 by o ey 5 C
Khlong Phra Khanong bk, A@iK# & L¢P UL THH LA

| A, A Kalong X DB HEARKM BT VO RNy it & L
T, s Amphoe Lat-Krabang W& xf -3 5 K # & L€ Reconmend

A i,
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Lo L, R~k .f“) WC.Khlong Thawi Wat thana @ 2K i 3t #u
- AL llXOD;-, ¢ 0.8 ppm N CHTy L€l 2 394, Khilong
t’f}V\l’C.%”:’*iil.i'ﬁ"Za/\%&"’r J’,{ RO Jimsz,;\é LTEAMTE S 9,
(i) K}ilétn;{ 6 th (L3 ) KOG Khtong 13 th (L—4)

@ 2O Khlongkh, Chao Phraya Riverfifited Amphoe MinBur i Nong
Chok I T NTHRUENRAA T AL, & h l; @ Khiong &), db3iBk At
T4 Khao Yai WIRICHEL & 3 h A R A WIRMI TR & 45 » CWh, {iE
o C, TOWREAT ST CH Y, FICKhlong 13 th W HWnT
i, 1lood Season T2 0m see, Dry Season W h\nC 4 5w’/
sec @ /KA Nong Chok @ Amphoe Town ¥ i},\../u CTWnh,

&0 2 oo Khlong W AT 4 ke>Water Demand % )kt’bfcjéu v, T

) 1olai WH 20004 EPWC193,000m A CdHh IO L,
Khilong 1 3 th @ Dry Scason @ t")Jlﬁ_'t]Hfi, F hmnlaemd 5w/

e = 432000/ Thb, TOW, Khlong 13 th® Sepa-
rate System K 3l I O “J 1R R AR EE) S R A i .% o, fektar
o> Demand % o4 & & 4C % %o

& DR O 220 Khiong VLMW B Khtong €& b,
Separate SystemP3IC & A Khlong @€, 7KK L hiz 3
b DETIAL 90

3, Khiong {5 n €A, R U RO % DA BT R, &
Lo 2 o0 Khiong ANCH b, KUAMAGME &, AN KB
L ¢ Reeommendable 7 Khlong Cdh b,

{2} Chao Phraya River (L5
Separate System % X AU D Chao Phraya River OIS,
Separate System @REE LCH L LN T DL IS, DA Khiong

wi



VAR
W %

R DA Ll < HR L E, PO LS

seeCH b,

wmhodes

@O A K B ’J

filb )i Central System @37 34 @2 B LKL 3 1-

Y

Am&UAﬂMTHA

TiioedhsH 9,

WY ke J/)jm.lk,"" .

HMelropolitan Aveas

AR e N £ e otk

e){L!

LB TN P A ol s ew = ey

LIthH L9 TChh,

Raw Water chuiied

Ground
Waloer
cu.m, fday,

P PSSR PR

350,000
438,000
580,000
330,000
160,000

Tahlc~
Year | Surface
' Water
cu,m, / day
1975 1,000,000
1977 1,000,000
1978 -1,800,000
1980 2,800,000
1985 3,600,000
1990 4,800,000
1995 6,000,000
2000 6,000,000

B A e T

coNE DI ND C b,

Z DA @ K v B

b | et # A b e B e Wt i

S,

i m e Attt =t mer s g e e [ —

Total
mtm/%y

T P Y RY MR

1,350,000
1,438,000
2,380,000
3,313,000
3,760,000
4,800,000
6,000,000

6,000,000

O L P TP VPP

B fbs b < h o I

R 6 omt S see

B A

e et n s e
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LR ARA

sm/

4t ;lb“fc

s’ see (2,160,000m°/11) @M€ Central Systoem

~3OmMLTH A,

Demand Estiumtes-of'Raw Water for Water Supply,in_ﬂangkok;

U PR g g

ey

Ground Water as
ercentape of -
cu, . /day

A N ot 1 b P S ANl W 8t b e e e B AR R, 3

25.92
30. 45
29,36

10,54

4,25

EYCRTRPRS

-~

i e b R 7 A o e VAR A B ST e 8 A R

FEW P Chae Phraya River 3 L OF

Central System WO T

e 3 U ihibh 5 CLHLTHAH D,

{’C = {F) /) /}\:IIJ, '/l 'L' {F
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Table
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{»cpa rate System® 200 04k 1) 4
O 4 Central System O TR HE L Th¥h ¢
@ik,
SR ORI A IR IR &
O,

W,

11&,

ey

4 ¥,

Central System

R e A E A N R it £

Rlbhtlmn<

Cenixal |Separatl
SysLem Sysgten
1,462 25
1,064 60

B e el T R L R O

Central Sysiem & b,

ZJ\T’H P S

¢ Contral

Soparate System @ k¥ LC,
L oTCh G

Central System 7n b ORI D\ T %

Vater Demand of Central !

B e e DI PP

Bank

m oo
Sepﬂxa
Syste

100
190

P L S T

Separate System O AGE Vo -
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M e g e,
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EEE
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ﬁjvel
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(0T a8
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(4) Rumning Cost for Thounburl: - Treatment
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6-~2 Basic Principles of Water Law1) 113

1. fText Concerning Water Law

There is no overall water law in Yhailand. ALl water resources
are deemod Lo be state property, The State of Thailand helds and has
reserved the full right to regulate water distribution and allocation
for auy kind of utilization. 'The right te use water is not covered con-
pletely by awy statute, The Civil and Conmercial Code of Thatland which
was put into operation on 1 April 1932 contains some sections which
'give right to the owﬁérship of land Lo extend above and below the sux-
face but this lana'OwnérShip does not automatically ewntail ownexship
of the water located above or under this laund, The ownership of land
which waterway passes has merely right to use these watexrs but is not
entitled to draw more water than is necessavy for his reasonable needs,
While‘thg right to use water for various purposes may be exercised. freely,
a number of 1imitation have been provided in various laws aud regulations

with respect to major utllization for which a pefmit has to be secured.
2, Main Principles of Thesé Laws

‘the legal provisions concerning water resources conservation
and development are derived directly or indirectly efther from legal
texis or from customary laws or .clse from special laws regulating one

or nore water utilization,
‘the wain principles of these laws concerning the use of water
may be summarized as follows:
(a) For Agricultiral Uses
The Agricultural uses of water ave governed by the follow-
ing lawa!
(1) Act on Conservation of Canal, B,E, 2444(1901),
(2) The People Irrigation Act, B, 2482(1939).
(3) The State Irrigation Act, B.E. 2485(1942) and its
amendment,
(4) The Dykes and Bitches Act, B.i, 2505(1962),

the waln principles of Lthese acts concern the use of water
for Trrigatlon purpose which may be carried out under 4 different systems:
Private Irrigation, Contractual Irrigation, People Yrrigation and State
Trripgation,

The Private Trrvigation means an {vrigatlon system constructed

by ona o1 wore persons for his own cultivation. Any person desivous

of constructing private frifpation work must apply for pevmission to do-
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80, The granting of the permissfon shall be referred to didderent au-

thoritles, according Lo sizes of the areas Lo be irrvigated,

The Contractual Trrigation means an {rerigation work con-
structed by aﬁy person for remuneration to be obtained [rom those who
are desirous of waking use of water from such irrigatibn for their cul-
tivation. This type of undertaking prescribes for construction of such
work, a concession from the Ministry of Agriculture and Co-operatives,
The concession establishes the conditions concerning tﬁe extent of the
works, the rewuneration; the reports to be submitted, and other obli-
gdtidns of the person.holding such concession,

The People Irvigation 1s any frvigation system jointly'
constructed by the people for thé benefit of cultivation by people within
that locality, While éuch Pcopié Ivrigation is put under government
.control, the work to be constructed efther by individual or by the Go-
vernmenl or Jointly have to be approved by the majority of the users
benefiting from them,

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

State Irrigation’is defined as any work cousliructed by
the Government to éuppl§ water From any waterways ox reservoirs for
cultivation fneluding the preveution of damage to cultivation with re-
gafds to water as well as navigation within the {rcigation area, ‘This
type of water utilization is governed by the State Irvigation Act B.E,
2485(1942),  However, this law also provides for control, on the part
of the Royal Trrxigation Dépnrtment, aof the water uses ov activities
such as conservation or storage of water, Irrigation, drainage, recla-
mation, flood control, hydro-power, water communication and {ranspor-
tation,

the State Trrigation Act divides the Waterways into 4

categories as follows!

1st category: For supplying, drawving, conserving ov re-

talning water for fxrigation purposes,

2nd category: for navigation and irrigation within the

arca bencfited Lrom irrigation works,
3rd category: reserved only for irrigation purposes; and
hth category:  accessory to frvigation,
{b) Yor Domestic-Uses

The Laws relating to domestic usea of water ave the follow-

Ingt
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(1) Act on Conservatlion of Canals, B.E. 2044(1901) and

{t3 amncendments, $

A

_ (2) Royal Proclamation an Establishwont of Public Water
Supply, BN, 2451(1908). .

_ (3} Act on Conservation of Public Water Supply Canals,
B ¥, 2456(1913),

(4) Municipality Act,jB}E. 2496(1953).

_ According to the Act on Conservation of Canals, general
yules are established in order to maintaln and conserve the water and
gtructures of the canals, The Act also lays down general iulés for

protection, malntenance and conservation of canals for public uses.

The First public water supply system to provide water for
domestic uses was established for the city oleangkok'by the Royal Tro-
‘clamation of B.K. 2451(1903). The works was.put'undér the control of
the Sahitation Dgpértment of the Ministry of Metropolitan Affairs (now
the Minis bxy of_Interior)} The Pepartment was respoﬁsible for digging
éanals, supplying water to the town, establishing a:ﬁumping station
and suppl?iﬂg:equipmént to ensure potability of watef. Subsequently,
by the Municipality Act, B.E. 2496(1953), the responsibility for pro-
viding domestic water for cities and people living in municipal areas
was given to the Munjcipalities under the control of the Ministry of
Intex or. . B -

In the Act on Conservation of Public Water Supply Chnals,
the: control over water supply was éstablished for keeping the waler

¢lean and potabla.
{¢) YFor Industrial Uses

The industrial uses of water especially concerning hydro-

power production, are governed by the following laws:
(1) National Energy Authority Act, BB, 2496(1953),
(2) The Yanhce Electrleity Authofity Act, B.E. 2500(1957).
(3) The Metropolitan Electyicity Authority Act, B.¥. 2501(1958).
(4) The Provinelal Electricity Authority Act, B.E, 2503(1960 ),
(5) the Northeastern Electricity Authovity Act, B.K, 2505(1962 ),

(6) The Electricity Generating Authority of Thailand Act,
B, 2511(1968).
The National Energy Adesistiation was established by the le-
glelation ia 1953, with a view to unifying power production, standar-

dization, transmigsion, and distribution in the whole Thailand, The
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Nationul Energy Admiagtaation has the power to sel up sub-comnlttee, request
information or onter the premises of auy ministry,'to declave any lo-
cality as a Natioral Kuergy Avea for consavvation of energy and sources

of energy, and to graut permits for the production of energy.

Specioal encrgy ovganization may be set up by Royal Decree,
The first one of autonomous authorities to he sect up was the Yanhee
Electricity Authority.estahlished by the Yenhee Electricity Authority
Act, B.E, 2500(1957), as an 4Qutonomous body with statutory powers‘and
fundtions to gencrate, acquire,_trausmit and supply electrical energy
~within the geographical area specified by the Royal Decree. “The Autho-
yity -authorized and delegated {ts veapousibilities for the construetion
of . the Bliumibol Dam to the Royal Trrigatlion Department, completed in
1964,

The similar autonomous authorities have been created by
subscquent legislation for the purpose of producting and/or distributing
electricity in specified aveas and regions, They ave the following:
the Proﬁiucial Elcctricity Authority in 1960; and the Metropolitan Elec-
txicity Authority in 1958,

. In 1969, the Governmeﬁt castablished, under the Electricily
Generating Authority of Thailand Act, B.T. 2511(1968), the new autono-
mous authority, the Electricity Genevating Authority of Thailand, to
take over the works on electiic pover gencration of the recenl three
authorities, viz, the Yanhee Electricity Authority, the Northeastern
Electricity Authority and the Lignite Authority,
{d} Tor Transportation Uses

The laws relating Lo transportation uses of water are the
following:

(1) The Navigation in Thai Waters Act, B.N. 2656(1913)
and its amendment, |

{2) the Act on Control of Mooring of Vessels In Rivers
and Canals, B.E, 2479(1936).

(3) The State Trrigation Act, B.E. 2485(1942) and iCs
amendment, ‘

(4) Ministerial Regulation, B.E, 2497(1954) issued under

State Trrigation Act, B.E, 2685(1942) concerning frrigation waterways

maintenance feos,
- kS

N
(5) The Act on Prevention of Collision of Vessels, LK,

2697(1954 ),

Ou the basla of the above leglalation, no clear distine- '
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: Liou in made bebween inland waters nud sea torrvitorial waters, although

diffcreuL Government Agencics ave 1ospon%1blc for such Thai Waters.

Thoe State Ivvigation Act, B.E, 2485(1942) empowers the
Royal Irvigation Department to collect jrvrigaltion waterway naintenance
fxom persons using lrrigation waterways of the first and second cato-

gories for trangportation purposes,

“The Navigation in Thai Waters Aect, B.E, 2456(1913), with
amendments defines Thal waters and provides the granting of any permis-
‘sfon to use Thai waters with charging of fees for such perwits, The
Act and its amendments vegulate {n detail all navigati on requirvements,
formalities, and rules concerning Thal waters, fucluding inland canals,
as well as general repulations édncerning the licensing and registra-
tion of vessels and boats, pilots and othex 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

polluLion control is the Followingt
(1) Public Uealth Act, B.K, 2&84(194])

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

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

' No speeial enactwment has been promulgated concerning waste
and wisuses of water, There is one section of the State Irrigation Act,
B3, 2485(1%942), referring.to retainiug of flood water from flowing
to waste so as to allow the nelghbouring land to he reasonably.inundated.
Many sections of this Act refer to vaiious kinds of misuse of water

which are prohibited.

The Factorics Act of B.E, 2485(1942) establishes a pro-
hibition against the factories discharging wastes {nto watervays and
canalg without having treated such wagtes so as nol to cause water :

pollution endangering human life, water quality or cultivations,
{f) Usc of Underground Waters

No specific provislons exist concernfng the use of under-
pround water In Thailand, However, a ground water committee hag been
established to study all aspecta of ground walter resources. The Ground
Water Act is being drafted and accepted on principle by the Cabinek.
the Act {3 hopefully to be-enacted within 1978,

the prineiple of tho draft Act is to make provisien fox

the control of the drilling For pround water, the use of ground waler
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and the disposal of water ov 1iqui$ into the aquifers through wells;

and for the protection of the grodﬁd water resources, The Act shall

be npplied only in specific arcas where ground waier resourees ave
critical with respect to quantity, quality and environment, No parson
ghall engage in activitles velating to ground’water in the legally pro-
claimcd'"grouud‘wnter area",; no matter whether such activitles ave being
undertoken in places which are within the rights of a person unless

ho has received the‘permits. Provision fs made that the legal “ground
water® in the "ground water avea’ shall mean underground water Occhrrw
1ng 1ﬁ layers of earth ox rocks at depth from the surface gfedter thﬂn
the depth stipulated fn the ministerial regulatious, Under such prin-
ciples, a person can still enjoy the privilege-in his groﬁnd water éc»
tivitias outside the ground water'avea or in the ground wnief aren so
far as his activities are limited to an uncontrolled depth. However,
thc Ministor may proclaim as wany ground water areas as he decms appro-

priate.

Tha_ﬁct 18 entirely-lepal in format and no detailed des-
Cription and technlcal comment are offered, At any vate, provisions
are made for the Minister to issue the minilsterial regulations for pro-
perly executlng the Act. The following ave set oul as the minlsterial

regulations under the draft Act.

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

1g exenpted from the provisiouns of the Act shall be speci fled,

2, Description of a permit application procgedure and in-

formation required in the perwit application.

3, The condition or stipulation under which a pexmit may

be approved and issued or vevoked.

4, Application for Well Driller’s Licguce and information

required fn the application.

5, Preseription of procedures in drflling for ground water,
vell completion and development, well abandonment, testing well for yield,
and subnission of geologic and hydrologlc data including drilling re-

port and well recoxds,

6. Culdelines and technical standards for withdrawal «of
ground water from well with respect to watexr requivemoent , water allot-~
mont, conservatlon of ground water, and protection of public health and
enviroment, The requirement Jor permit holder to install and walntain

the flow meter and water level dudicator shall be alsoe apecified,

7. Prescription « quantity and quality of water ox 11~
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qulds to be dlsposed of into the aquifer by means of a well, 1hcluding

thoe methods and thechniques of disposal, The establishmenl of & system
of monitoring the disposed aquifer and the rveighbouring aquifevs shall
be also specified so that the sanitation and enviromment can be safe-

guarded,

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

including o permit application descrtption.

9, Assignment of the Depariwment of Mineral Resources Lo
carry out a study and rescarch 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 been described, the waler resources utiliéation In
‘thailand are controlled by different acts by which the full provision
. for various beneficlal uses are not covered completely in any statute.
The weakness of these laws is that the right of water users is not clearly
defined, Hence, when w&ter becomes more heavily utilized and scarce,
it areates conflicts among various users, Many acts that have beeén
enacted since more than 20 years ago are now considered inadequiste.
Another poiﬁt is that the affences and punishments that have been pro-
vided in such laﬁs are not fully enforced. The punishments are not
strong enough compared to present conditions that hés been changed ra-
dically. Considering that water is a valuable commodity Lhere should
be clear legal little to its uses, 'Many things which are now problems
" could be covered in a new Act. The comprehensive use and management
| of both surface water and ground water resources should also be consl~

dered For inclusion,

1) Thailand Country Report; United Nations Watey Conference,
Escap Regional Prepaxatory Meeting, Minis try of Agriculture and Coope-~

ratives, 14 May 1976

6-3 Organizations
L, Scction Relatlonship51)

Apaft.from Bdngkok‘which recelves 1bs watey from a pavastatal
organtzation, the Mekropolitnn HWater Works Authority, three minlstrels
have éentral voles in prov{hing {mproved watex supplies to the popula~
tion the Ministyy of llealth, the Hintstry of Interior and the Minls Lyy

of Industry, Aliithreo ave fnvolved in supplylng watexr tolthe rutal



sector but only the Ministry of Iqterldr is concerned with providihg-
urhan water suppiies. Draft logiqlation Nhlch uould estiblish an Urban
Water AuLhoriLy angompassing the activities of the MinibLLy of Imtetlor
dealing with water supplies in Municipalities and Sanitavy Districts,

is under consideration, If the Authority is:proporly structured pro-
viding adequate administrative flexibilfty with respect to rates, fi-
nanciﬁg of COnncxloﬁ‘chnrges, and borrowing and scts reasonable. standards
fot Cinancial performance, the uvban sector should be enabled'tp improve

its effectiveness,

In contrast teo tha situvation in the urban arcas where bne’ﬂ
agency in the Ministry of Interior is responsible for water supplieé,'
saven agencies in three winistvies have responsibilities for water !
supplies in the rural arvea. KEach agency has its own programme and
seemingly are not duplicating cach others work, There is, however,
no overall plamning for the sector - no overall data base, strategy
or common criteria., Fvaluation of progress is therefore virtually im-
possible with any degree of accuracy and the validity of future programmes
| difficult to assess, This has been a long standing problem whlch the
Government has plcviously tried to solve by establishlng various coms:
miLLcos, There 18 now recognition that a more perdanent organization
{s required and a proposal has been wade to establish a "Rural Water
Supply Center", which would, at least {n the initial stage, be attached
to the NESDB, The mission strongly suppor(s this proposaliand recom-
mends that a small group of about 5 - 6 professional staff wmembers be
detached From the various agencies presontly concerned with rural water

to form the nucleus of the "Center",

Both the Mintstry of llealth and Minlstry of Interior have res-
ponsibilities for sanitation in rural and urban areas respectively. In
the reral sector, financial and technical assistance 18 couple with the
individual effort of villagers; in urban areas assistance is limlted

to technical advice.
2, Urban Water 0
(o) Organization, Responsibilities and Administration

Urban water systems a8 used in ihis report refer to sys-
tems which sevve populations in Metropolitan Bangkok, Municipalities
and the larger Sanitary Distrlets throughout Thailand, Generally the
comnunities have more than 5,000 inbabitants and total about 9,000,000
people, about 21% of the entire population, Closs to 40% of the urban
dwollevs ave concentrated iun the Motvopolitau Bangkok area, The rewain
60% are dlstributed among 118 municipalitics and about 29 Sanltavy

Dlatricts, “wo organizatlons are responsible for the urban water sec-
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tor; the Metropolipan Water Works Authority and the Provincial Water Supply
Division (FISD) of the Public Works Department in the Ministry of Interior.
About . 41% of the urban population {8 served by these agencles,

(b)Y Metropolitan Water Works Authority (MWWA)

MHWA is an autonomous parastatal ovganization which supplics
Banglkok and Thonburi and a fow small communities extending over 3 130 kn2.
Approximately 63% of the populatioﬁ is soxved and capécity-needs to ba
increased to_provide watar to the population which is growing at 6% per
year, A large expansion'pfoject financed by.the G0vernmeﬁ:, the World
: Bank, the Asian Davelopment Bank and MWWA’& own funds, is being constructed
which is expected to meet the areas needs until 1982 and possibly until
1985, Compared to othaer urban and the rural communities with piped water
systems, consumers in Bangkok pay far less for water even though in general
they are more affluent. From an equity standpoint, this situation deserves
greater attention and {f sdjusted would free moxe resources for less fa-

vouraed urban aveas,
(¢) Provincial Water Supply Division (PWSD)

‘ AISD, which 18 responsible for all urban water supplies out-
side'Hetropolitan Bangkok, elther owns the syatems or grants conceasions
to Municipelities and Sanitary Districts. For those it owns, WISD plans,
- designs, constructs, manages, operates and maintains the systems. .Conces-
slons are owned operated and maintained either by private eunterprises
or conaunities but in all cases H#SD must approve plant design and con-

struction. There are 226 coimunities served by these systems,

8ix reglonal offices of MSD provide téchnical support to
i1ts own systems,'cohduct surveys of new projects, and are the principal
channels for administrative supervision, Monthly data on sales, water
produced and expenses are submitted to Bangkok by each system manager.
All capital expenditures must be approved by HWSD and each managex has
only a small (3,000 baht) petty cash fund for minor day to day expenses.
New plants and expanslons of IWSD owned systems sre financed by the Cen-
tral Budget but concession systems must finance their own construct on,
A loan fund opefated.by the Minlstry of Interior provides limited funds
at 5% to municipal and Sanitary District concesalons.

During 3969 - 1971, three bi~lateral agencles, in collabo-
ration with national staff prepared master plans for the expansion of 15
wmunicipal water supply systems, Most of these studlesg related to couces-
slon opoerated systems and to the extent that they were considered suita-
ble have beon used by HISD in preparing expansion plans which were financed
{nternally, Chiang Mail, the largest of tia cities studied, is likely to
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ba the beneficiary of an externally financed project. Before it is approved,
howover, there should be a through investigation to ensure that an expen-
sive expansion using surface water 1s not neglecting the possibility of

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

Responsibility for providing or assisting approximately 31
million rural tuhabitants to have improved water supplies can be roughly
divided into two groups: (1) Piped water suppliea systeﬁa and (2) other
types of water supplies. About 6 million people or 19% of the rural po-
pulation falls in the first group and 25 million ox 81% in the second.

Communities with population fxom about 1,000 éo 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
gyatems using oither ground or surface sources, When deep wells are re-
quired, RWS way be agsisted by the Departmert of Mineral Resources {MR)
or Provincial Water Supply Division (PWSD) of the Publle Works Department '
or the Accelerated Rural Development (ARD) Organization.

:Commnnities‘with less than 1,000 population are assisted
~in obtaining improved water supplies by a nupber of Goverumental agencieé.
These are not piped systems but improved dug or drilled wells with hand
pumps; storage tanks for rain wéter, and construction of small surface

ponds or storage resexvolrs. These agencles are:-
(a) The Ground Water Division  MRD- Miniatry of Industry
(b) The Sanitation Division (SD) of the Ministry of Heaitﬁ
(¢) The WISD Well Drilling Sectidn - Ministry of Interfor
(d) ARD {Accelerated Rural Development) - Minkstry of Intetior

(e) The Department of Local Administration (DOLA) - Minis txy
of Interior

(£) The Department of Comnunity Development (CP) - Ministry
of Interiox

‘the activities of the six agencies are coordinated at the
Provincial level by a conmittee headed by the provincifal planning officer,
and also at the Nat{onal level by a "Clean Water Comanittee" whose chalrman
ig the Under Secretary of the Minkstry of Interfor, There is eample work
for all agencies and thero does not seem to be any serious duplication
of effort fn implementing the vaiours programmes, There are, howaver,
questions whether some agencies should be oparating as they now ave, if
potable water {s to bo provided at the least cost.
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A Function.z)

There 18 & number of Govornment Agenoieé, Organizations, and

“Authorities whoae functions luwvolve in the management, adminiétration

and cOntrol_of national water resources. Thelr names and fundtions may
be described aa fallows:

| 1) The Royal Irrigation Department of the Ministry of Agricul~
ture and Cooperacives has jJurisdiction and control over the following water
uses, utilizatlon and related activities: (1) Irxrigation, (2) Drainage,
(3 Reclamation, (4) Tlood Control, (5) Hydroelectric power production,

(6) Water Communication in Irrigation Waterwaya, (7) Conservation or storage

of waters., 1Its function covefs the works'ihvolving in investigation,
survey planning, design,ICOnstruction and oparation of such waéer résources
projects. | o

2). The Department of Fisherles, Ministry of Agrieculture and

:'Cooperatives, has jurigsdiction and control over the use of water for fish-

ing purposes in all Thai waters including inland and sea waters,

3)  The National Energy Administration, Offlce of Priwe Minister;
hag,jurisdiction to control and coordinate over the use of all energy po-
tentials of thé country 1nciuding hydro-power production. The Administra-
tion also has control over spacial autonowous powex praduction and/or dig-
Lriburion authorities.

4) ‘The Electricity Generating AuLhoriLy of Thailand has come
into exiatence with the wmorger of the Yanhee Electricity, the Lignite,
and the Northeastern Eiectrieity Authoritles since May 1969. The Autho-
rity 18 an autonomous body with power and function to geneyate, acquire,
transmit and supply electric energy, and to undertake all types of acti-
vities related to electric energy.

_ 5} The_Metropolitan Water Works Authority, Ministrxy of Iaterfior
is the agency that is responsible for provision of domestic water supply
for Bangkok Metropolitan Area and surroundings which at present activity
does not involve in vater resources development ag its present raw water
requirement of about 1 miliion ma per day can he met by the surplus flow-
of the Chao Phraya River Ehroughout the yeax, Its future enlargement of
sctivities requires a definite plan for a resarveir project built parti-
cularly for the purposs,

6} 'The Public Works Department, Ministry of Interior, through
its Provincial Water Supply Division {8 reaponsible fox providing piped
watar supplies in provincial municipalities, sanitary districts and towns
~ with population above 5,000, 1Its main actdvities include design construc-
tion, management and operation of urban watexr aupply systems, and shares
reaponaibility with the Ground Water Divialon of the Department of Mineral
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‘Resources in a well drilling programme for rural water supplies.

7). Tho Department of Health, Ministry of Public Health, exex-
clges Juridiction over water quality, pollution control and health preser-
vation togethexr with the local authorities and muni¢ipalities under the
overall control of the Mindatvy of Interior,

_ The Dopartment 1f also responsible for providing potable
- water aupply in rural communities with population between 1, 000 to 5,000,

. 8)  'The Harbour Department ts responalble for control and has
'jurisdictiqn aver the usa of water for trangportati on and navigation put=
pogeg;‘this_compatengo 15 shared with similax one on water communication

1n the irrigation canal controlied by the Royal Irrigation Départment,

- 9)  The Department of Mineral Resources through its Ground Water
Division {s responsible for the investigation, development and control
of ground water resources, '

10) ~ The National Economic and Social Development‘Bcard is res-
ponsible for soclal end eCOnomic.dcvelopmanés. Its involvement in water
_ tesourcés is to astablish policy, make decislon and set up priority of
projécts proposed by various Govemment Agencies in order te conform with

well-co-ordinated plan of the country,

11) National Envivowment Board with authorities to develop na-
tional plan for pollution abatement and resources congervation, is ¢oor-
dinating the activities of various fmplementiug agencies 1n water regources

management with emphasis on water po]lution contxol.

. 12)  Other Govenment Agencles, Thexe are other Government Agen-

cles that are engaged in the conatruction and development of small resec-
voirs and water wella for purposes which fall within their paxtieular

responsibilities, They are: (1) Land Co-operative Department, Ministyy
of Agriculture and Cooperatives, carries out very limited activity on well
drilling; (2) Public Welfaro Department, Hinistry of Interior, carries out
a limited programme of well construction; (3) Office of Accelerated Rural
Development, Ministry of Interior, carriocs out #mall resexvoir construce
tions and well drilling programme located primarily in politically sensi.
tive areas of the country; (4) Mobile Development Unit of the Supreme
Command Office, Miui@try of Defence carries out s;milar'activity as that
of the Cffice of Accelerated Rural Development in the areas located pri-
' marily in politieally sensitive aveas of the country,

5. Agencies of Ground Watek )

Ground Water has played a less lwportant role in solution of Thai-
landta water probloms although fts utilization could be dated back to the
last six or seven decadss, Oround water where feasible, fs now befng In-
creasingly preferrod as a source for urban and rural domestic supply, even
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vhare sutface water is available. The devolopuont of the ground water
for such purposes is under the responsibility of four govexnment Agencies:
tha Department of Minoral Resources, the Public Worka Deﬁartment, the De-
partment of Health aund the Office of Accelerated Rural Development, The
Metropolitan Water Works Authority which is responsible for munioipal.water
supply iun Bangkok Maetropolitan Areas also utilizes ground watex for about
one~-third of its public watoer supply. An attempt to provide ground water
for agricultural use is undertaken by the Royal Irrigation Department,
~ Among these govetnment agenclies, only the Department of Miueral.Resources

has been asgigned the ground water resource investigation and evaluation
a8 well ag the development.

1) Water Supply and Sewdge Sector Study, Workd lealth Oxganl-
zation/World Bank Cooperative Programme, 1976, '

2) Thailand Couutfy Report; United Nations Water Conference,
Rscap Regional Praparatory Meeting, Minis tyy of Agriculture and Coopera-
tives. 14 May 1976,

6-4 City Planning (Futuré Pqpulation)
1. .Population in Bangkok D
It {8 pfoposed to plan Bangkok Metropolitan District, its public
utilities, services and facilitdes for a population of 6.5 willions by the
year 2000. This design population is very much lower than the projected
pOpulation would be in'phree decades at the present annual increase rate

of 5.1%. 1In order to limit the population to 6,5 milliona in the year

2000, the following measures are recommended!

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

(2) Improve the urban and reglonal transportation facilities,
(3) Ustablish Reglonal Planning as a national policy.

(4) Encourage family planning by establishing clinics in the
Matropolitan area, : :

2, Land Use in Bangkok D

In orvder to accormodate an urban population of 6.5 millions, the
following stops are recommended on land use and zoning.

(1) EBxpand the limits of the municipalities of Bangkok and
Thonburi to a Metropolitan Distriet three times-their present size.

(2) Encourage the "finger type' land development aloug main
tyaffic routes,

{(3) Group the industrial arees into three specl fic districts,
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chosen for the availabllity of adequate transport and other facilities.

(4) Devalop "industrial park" units where workers can live in
¢losa proximity to theilr jobs.

(5) Disperse sub-commercial and goversment offices to avoid
congestion in the centoer of the city.

(6) Encourage high and medium density residential development.

(7) Create s park system by providing groeen stripé alohg'the ma jor
canals existing in the metropolitan area. Expand the strips to large parks
whare feasible. : ’

PROPOSED LAND USE 2000 1

(For a Population Of 6.5 Millions)

Land Use | | | sq. kilometers
Repidential - | 293
N 130-264 High Density (30%) 24
6(126-216) | -
M 42-96 Medium Density (55%) 143
6 (39-75)
N 1624 TLow Density (15%) 112
¢ (12-16) _ '
" For £lexible change 5%
Commoxelal | 30
Industrial 70
Government, 60
Utilities & Services ) _ . ' 37
Becreatfon - 30
“Total ‘ 520
Agriculture 300
- Total Planning Avea . B2 lan

(514,000 xai)
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PAST AND PRESENT POPULATION OF THALLAND &) .

Census Census Yeax A 1 B L ¢ §>D '1
Pate = B, AD, |~ S T T A
April 1 2462 1919 9,207,355 ' - | 10,110,000 = -
| July 15 2472 19290 | 11,506,207  2.19 112,130,000 | 1.8
o May 23 2480 1937 146,464,105 2,96 | 14,410,000 2.2
© Moy 2302000 1947 1 17,442,689 1.89 | 18,450,000 (2.5 |
¢ April 25 2503 1960 | 26,257,916 3,22 | 26,860,000 3.0
S e b - 35,000,000 3,0
Apetd 1T 2654 1011 8,266,408 7 S
Feb, 23 2499 - 1956 | 20,05,139'%) - §
e Lo —— N
theé Q':EﬁumeratedTotai Pobplation
| B Annual Percentags Rate of Growth '
~_ §_.Adjusted(1) Total Population
:2' Adjusted Annual Percentagoe Rate of Growth

(1). Adjusteﬂ'by UN, Population Division (3} Too incompleté to be of value
(4) Under-estimated to the point

(2} See text for explanation
o & ' of being unadjustable.

(1) (2,3) = Annual percentage rate of growth

' FUTURE POPUTATION OF THATLAND %)
Year _PREDICTED POPULATION L

- BE. K3, Minfmum Probable Haxinum

2512 1969 35,000,000 35,000,000 35,000,000
6 years e (2.7) 3.0
. 2518 1975 40,000,000 41,000,000 42,000,000
. 10 years (2.3) (2.7) a0 !
v 2528 1985 50,000,000 54,000,000 57,000,000 !
. , !
i 15 years (2.3) . (2.5) (3.0) i
| 2543 2000 70,000,000 78,000,000 90,000,000 M“J
| :
I e s e s A e s e

Note:
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FUTURE POPUTATION OF ¥OUR MUNICIPALITIES 2)

: BANGKOK MUNICTPALITY ' THONBURT MUNIGIPALITY L
Year ’fl Predicted Population Predicted Population j :
BrELL_“fA.D. Minfmum  Probable Maximum Mil.mt_t_m'lrgl'_,‘_I’robfgbl"::_“‘k*!e‘aiwi.ms.lam_‘_!"_i
2512 1969 12,141,000 2,141,000 2,141,000 670,000 670,000 670,000 y
6years | 2P o) s 23) (6.6 (6.0 |
2518 1975 | 2,450,000 2,675,000 2,900,000‘2’?70,000" éao,ono_ 940,000';:
10 yeavs (2.3) (4.9 4.7) (2.3) (b:4)  (6.0) 'g{
2528 1985 13,100,000 4,095,000 4,600,000°2%960,000 1,430,000 1,700,000 , |
5 years | (.3) (3,0 4.7) (2.3) (3.0)  (6.0)
2543 2000 14,300,000 6,345,000 9,000,000 1,320,000 2,300,000 3,900,000
T NONTHABURY HUNTGTPALTTY SAMUT PRAKAN "'i«'it}iéiéfi:iifi‘%?“i g
Year : Predicated Population ) Predicated Population i
EE. " AD. iHinimwn =~ Probable  Meximum. Migimun  Probable Maximom
Cas12 1969 22,500 22,500 22,500 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 Incrense  large Boundary Increase
2543 2000 ¢ 300,000 530,000 600,000 500,000 745,000 900,000 :
e e e e e e

(1) (2.3) = Annual percentage rate of growth
(2) 90 percent of the maximun. changwat population was assumed as the '
controlling limit.

-
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1) YR GREATER  BANGKOK FLAN ¥OR YEAR 2000,

| CITY PIANNING DIVISION OFFICE OF TUE CITY CLERK
BANGKOK MUNTGLPALITY

2) MASTER TTAN; WATER SUPFLY AND DISTRIBUTION
oM, 1970

' ‘6 5 Geotogy 1)

Geologic Hiatory.ﬁ'Tha wountaing Sut:oﬁnding‘the‘Chao:Phya‘Plain wexe .

‘formed during the late ox Post Miccene orogeny, The present Chao Phya River |

B bgsiﬁ was poasibly ;ﬁe tés@lt of the development of sttuctuta1~bgaiﬁs_1n'
~ .the 1ate:Tert;aty,epoch_followed by heavy alluvial depositions during the

' :Qﬁarterngry epoch, Thése first deposits, consisting of'lnyefa of fine gravel

“sand and sandy clay, are now located at a depth of 300 meters or more below
the surface A thlckllayef of grey, relatively hemogeneous clay vas later
‘fdepOSited after the ma jor movemed, of the earth'a ctust had stopped

_ The- delta ateadily advanced tnto the Gulf vaters to the south About
‘.500 years-ago the present’ aite of Bnngkok was at the shore of:thc Gulf of
Thalland -Recent flood control aund irrigatfon projects have caused most
of the silit to precipitate baforgm}t_rggghqs the Gulf bpt_ihe gouthuward

~ growth of thé1de1ta, althOUgh‘slowed, ig continuing, ‘

'Tybé of Soil. The' central valley is a‘geologic depression, which hag

: bgﬁn f111ed with sediment, The upper formations underlying the Bangkok

-metropolitnﬁ arée:conaist of alternating beds of éand, gravel, clay, and

“silt. Howevar, a fow thin cemented layers on the order of 3 to 6 meters .
thick have been encountered at depths as shallow as approximately 100 meters.
: Although no tedt wells have been drilled through the entire seQuence of

| unconaolidated depoeita in the Bangkok metxopolitan area, it is reported

"tthat the rock was encountered at a depth of 365 moters at Ayudhya, 70 kilo-
:'metara north of Bangkok A test well drillecd in Samut Prakan in December _

f 2513 (1968) during this investigation penetrated 457 meteva of unconaolidnted
deposita without encountering bedrock ’ ' - -

: Subsurface conditiona 1n the orea axe relatively uniform. Boriﬁgs'to .
La_dépth of 20_metera recantly made during the preparation of the master plan
 for sewerage, dralnage and flo0d protection, indicate that there are basically
‘_two types_of_clay,‘oné soft'and one stiff The soft clay is on the upper
‘1level. 'The change from solt to stiff occurs at an average depth of 13.5

metors and vartes from 11 to 17 meters During the dry season,'however,'

the top one or two meters of the natural ground surface dries and becomes

a rolatively stiff brown clay An ovaluation of the load carrying capacity
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of thesa soils is presented in other Chapter. Const:uctioa Methods and
Matevials, ' PR

. 1) Yaater Plan:_=Watet'Suﬁply and Distxibution, COM, 1970.

6«6 Climate - . - - S __53; R

1ha11nud has & troplcal climate whtoh is 1n£1uenced by mongoons blowing o

from the northeast from November to February and from the 9outhwest from -

May to September.. Most of the rainfall occurs during this latter period and\_i

ranges from 1, OGOmm to 3, OOOmm per year. n

Thailand has three genorally recognized seasons! the Cold Season“ |

which 1ncludes Novembor, Docember and January, the "Hot Seaaon", extending S

- from February through May, and the "Het - Season", covering the other fiue
_ months of June through Oclober The relatively dey period extenda from

.'-NOVENbGL thxough April with practically no xainfall in Decemhar and January.'f

The mountaing around Bangkok disgipate . the forces of the LyphOOna or
chlones that create Such havoc in the South China ﬂea aud the Bay of
Bengal While gentle breeaes of more than 15 kilometers per hous pzevail
| about two thirds of the time these breezes seldom exceed 12 kilometers per
hour, Maximum winds up to 122 kilometera per houx have been recorded,

?)__

however4. The prevailing winds are eithe1 from the north or the asouth,

1) Watex Supply and Sewerage Sector Study; World Health Ovganization/
World Bank Cooperative Programme, 1975 o o

2) Master Plan; Water Supply and Distribution, cnm, 1970
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WELL  LOG KD 503
Kilamdtar Ho Sukumvit Rd Sumu&pbnkan
slavted Jaguary fo 1900 Bt P T
4'0().("1//2'}?_;2 Surfuce aoll hoen
, UL Soft clay, gre
14.?%_.ﬂ.:..::;:':'; ssunt fv ’w_’ Brey
p%’?% ] Clay, frey with sholls i
3ﬁ O3 Llay, vol)owl ] whxte et
AHE e g
Lf- 31 60u¥H0 ﬁnd Yo i{ow with clay R
.62 Coarse sund, black ycllow ey
46,66  ‘ a Coarse sand,white ootk
52,75 Clay, yellow withprave) : (oA
. Clay, yellow wilh finc sand Goed
58,84 Fi by whitl 1o
N "ino sand, whilo R
61,881~ | '
‘.94 N Clay, yellow T uh
78'98 j}‘"_ii'cf "Flino sund, white 6,1
93-‘)1 - :
104,52 STl Clay, yollow with fine sand LIRS
109.58 T?33l§‘mﬁ? ' Fine sand, yollow and white fA
. . - SR S 1.
214.801 oot Conrse sand, yoliow with c¢lay I
121490 [T Fine sand, white CoF
12'7.88 Clay, yellow
131.88 REENE Courso sand, white and yollow P
135.63 Clay, yellow BRI
Cousrse sand, yellow with clay i e

141,85 |-
149,10 |

151,25
154,50

160,20 -2z
LO% 7O | e e
].68|80 ' N ;“}:1 ‘\ :
179,00 %ngat:;
194,30 1 7 0
205,00 | o Ten
’T;i?”ﬂ?‘
“-;;fy”
226,65 | /70

iine s yellow
Yryellow with coarse sand and Limestone

Clay,ycltow with coarse sand
Fine an %e
Goarge san hlie and yellow

Clzy, yellow whit hard shale
GhRFsECIRY, YiioRoRRA v RS

Coarse gand,white

Coarsoe gond yith yellow clay

Clay,yellowish white and sreen with sand

flay,yellow white wiyy coarse sand,hord shale
]
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started

A PARKLET CH, NONTH&BURI
11 June 1962

Gomplpted, 20 July 1962

Foxrmation

300 [

- T SORNRERY,

R TN
20,000 LT
‘;23~00ké£ifé%fﬁw
RN Ts B
- .33°55{};f%;:m"m
36 30
TS
15, .,.O,QSL_?:;MQ

SJoule 11750

Descr1ption

' QLay, browni sh
:Olay,blaok-wrﬂw
| Clay,grey

‘sells

Glay,brown‘With coarso aandf'

=4 Olay,black

Ulay,2ight brown and yéllowi*
Olay,prey e . co

f'coarse gand with clay

L 52,00 e

.'55;35fv§; i
5901(} 0" N2 e

.76-20mw.?:
LIS st

84,3950
87075 Pt

‘ 97505 e
105, 075

184: 1

RELY ‘
]
1.2() “‘5( .

130,64
-132,140%

136.,2¢ .
142,2% -

16092‘. ) :..! hd

B L. TS PRSP

llll

3 -~y

N e T

1“1““\
v s
) Lt

- .‘
[ L, oy !

161,30

‘COarsersand with gravel

.§ Ulay,brown

Clay,brown, wnth vand

| Coarse sand, whlte with dravel

3 T 3

Clay, brown

Clay,erey with sand

sand, dark brown

Pine sand w1th C]qy brownlsh
Ooarso sand white with gravel

| Glay, brown

clay,brown with shale
Clay,brown .

~ (lay,brovmish with coarse sand -
'vgcoarse sand, dork brown

:'Uléy,brown,mﬁ*h limostone |

1 Goarae san

Coarae eang gﬁz

. Clay,brown with coarse san&

4F

Course sand, ]ipht_brown

Clay brown

29&3 yith éravel :

| Olay,brown with  1imestone

< 138:



STATIO WAZER LEVEL 8,20 m,
capacily = 7,50 Cu./hr

132 PP,

Hardness
~1.50.
‘ ’*0‘50

1575

2138

o 20.25

3205

52,30

57,80

66,00

77.80

91,95

99,10
W27

116.35.i

123,00

125.50

132{- 65'

iy, 25

149,50

156,00

466,%0

173,10

183,45

1
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- MRardyoa A, Bangkhen CH.Bangkok

[ H

b AL LT

+ LI
D‘\

......

T ri——

Cémrae anad, vod anit whitd

© Started 2o Pebruary 1963
Completed 5 Meveh 1963
: - Seale 11790
Clay,black o P
Clay, ypllowish vhite and yellow

 Nuddy clay, black with shells - -

Clay, yellow with fine gamd

‘Smal} grain ssnd,ved and yollow

“with fine sand U | _
Clay, yoklowish white with yellow fine sand

Coarcsn sand, red

Fiﬁa'éand, vhite

. Clay, yallow with coarse white sand

Coarsoe sund, white ond yol}low with yellow élay o
Swall grain sand with fine whito sand

Coarse sand, red with yellow clay

Smaull grqin sand, red and yollow

Conrse sdnd, white and yellow

Clay, yollowish white with white and yel!ow coaﬁse
_ : ' " . B8R

Conrse sand, white and yellow

Claﬁ, grey'with wvhite coarse sand

Fine aand, whito :
Clay, yellow with red swall) grain sand

L)

Glay, yelloy with red aand

Snall grair coavse sand, red and vhite

Coarse sond,vhite and yellow

~ Clay,shite with white and yellow coarse aand

Saud, yollow and whitoe

Static water level 8,20 m,

Capaciby 7.50 ewm/ty =
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| DERP wsmm no 215/39»03 |

" Watraal. Nowg Pnong. Touble Sumlumg. A Katuaban
o changwaﬂ Samuaskevn _
Bordng started: 19 August 196% |
Boring thlétéd: 24 Augua‘t 1965
o ot : .
T : ‘Somle: 1:750
T PR B Dlmf. black .
300 LT |
ST Dt dod B uuddy elay, blaek

.- 12;00 <*-’:__~°;*—-.-_---“--'~"- ._ Ch&yg y@!lﬂw k
60| T b R

| Pt ] Finie send, yellos
: 26090 _.::.:.Z‘.‘;J:-_.’::.“:.:-.b.IClﬂy’ ye!log ’
30,9 ":_,:"'_.:". Fine sand, yollow with c!ay
L s j_‘r Clay, yellew
37.00[ =% e:?’ Cley, yellew with shala
3940 T J‘” May. yellow,

0 R . (_!o_asf_so sand with__gruéal,

B e e e e

60,20 "1 Clay, yolle
' o ‘ : Smald grained sand, white
Cp,200 o si .| Small groined sand with yellow clay -
| gg‘gg _ ﬁ___,__":_ ~ Coarse simd, white and yellow
w? ool = | Clay, yellow
44, _
| A “_" k Coarse sand, y‘elléw‘
120,08.° L0 |

T TN T oars sand, white
492,00} == Clay, yoKlow

Cgaaigol <<l S| Genrs sandy yodlew

429,00] .27 "" .. Clay, yollew L
133,000 s | Conrao yeliew sehd with olay
138,00 Clay, yollow

: -—g)m .
104,50 =2 C)M Gravel with yellew ola?

15480 |~~~ | ¢lay, yollowish white

162;00 LT Clay, yollow

o

167460 [ 307777 Clay, yollow with shole




164.5¢.
170,50 -
175,20.5
182,00

“A@OO
14,50
21,00
25,50
42,50

' 123v 50

124,00~

254400
144,20

150 000 o

| WELT LO&1\386/30»11 _ o
WAT BANGKUNIENNAT 7, BANGMOT A, BANGKUNTIhN

GH. THONBURY |
Startod 1 Peb, 1968
Completed II Peb, 1968

~ Soale T:I000

W EXLRMAEE LA L
e g
[EORRE == .~
i g e
Q s g v @

el Bl T

TP PSP RNIEY

.
T

152,3Q ¢

%ggioo

A Y
4~~wmbl. AL

(3 Oy

leay,black _
1ay,yellow ;

I Oray,grey wi.th ghells
=z Glay,yellow

‘fclay,y0130wish whito,with shells

: “Goarae aand,yellow and white ;'“

"Glay,yellow

Glay,yellow with coarse sand
Coarse sand, yellow and white
Glay,yellow with ooarse sand
Clay, yellow1sh white

Coarse aand,yallow and white

Qoarse sand,yellow w1thAGlay

'; Clay,yellow white and'yellpw_: .

Coarse sand,yellow and white
ClaJ,yellow white fine sand

Coarss sand,yellow and whlte_:‘
Glay,yéllow Lo
Gldy,yellow whiteooarse sand e

(oarse sund, yellow and white'

1 Ulay,yellowish white with sand -

Goarse sand,yellow and white with.graVel

A A PR

ol Cosrso sand,yellow and white,wjiﬂlgravel )
~..| Clay,yellow : = :

.i'Coarso sand, yellow and white

. Clay, yellow

220,00

141
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ERSTIT I

6»? Statiattc of Ground Water

e

BERTI R

(1) Statistie of Ground Water Distribution in Ceutral Syatem (bmﬂﬂi)
o ' from 1960 - 1976 -

...“;iea,:. ..- apie e ...-.‘......_..... i
' Bangkok

1960
1961
1962 -,
1963 |

1964

1965

1966
1968

1970

197
1972
1973

1974

-'_19?5'_f
1976

(cum)

25,696,000
50,516,000
49,056,000
| 51,100,000 "
| 50,990,500
14,495,650

50,709,600
1967

87,619,392

91,453,596 "
81,438,800 -

75,649,900
| 83,979,200
79,080,160
95,597,346 -

97,849,551
95,406,968‘
" 89,740,099

. Amount of Water Distribution =

Thombird | Nomthaburi | Samut Praken

: (cum) (cum) ' (cum} 5

0 | 12,775,000 | 175,200 | 876,000

12,775,000 182,500 | 1,051,200

| 12,775,000 1 335,800 | 1,226,400

' 12,775,000 | 1,058,500 {° 1,810,400
12,775,000 | 1,005,000 | 2,102,400
12,775,000 | 1,401,600 | 2,102,400
18,250,000 | = 1,635,200 | 2,102,400

24,090,000 | . 1,879,750 ' 2,102,400
28,843,880 | 2,482,000 | . 2,102,400
21,931,025 | 5,743,275 4,036,900

127,542,900 5,190,300 3,869,000

' 27,459,100 6,299,900 3,429,300

123,987,890 7,869,220 - 5,233,360,

- 23,505,187 7,927,941 5,295,185
22,274,201 9,593,755 . 5,344,105
17,657,125 | 9,487,383 . 5,467,548

| 13,353,048 10,196,824-;[ 6,668,977
R [ VS U SRR, EP T, e ra s

U T SR

RN

Total

(cum) -

“30,774,650

‘ ,72,697;200
115,691,542

- 39,522,0001; -
64,526,700
63,393,200
- 66,743,900 -
| 66,962,900

am ms r——

324,881,876 |
113,150,000 |
112,252,100

)
1

116,170,630 |
132,415,699 |

135,061,702 |

128,019,024 |
119,958,948 |

I



(?}-_Stqtlatic of Ground Water Distxibution in Central_System (MWWA )

P e 2 e e e e e o ek ot

Bangkok
(cum/day) -

Yeay E

:y e
N

k._,u-.-mmw-u-n T—.n—-—.y S ae s B g
e

Raf: Deap Woll Div.‘Dept. of Production -

A R et e A b e

’ Thonburi
; (cun/day)

-!ww-v---ﬂ-un......»”. Peabuman

i

i

i

| 1960 ! 70,400 35,000
CiUU1961 0 138,400 35,000
C11962 1 134,400 35,000
; © 1963 5 140,000 35,000
1964 142,800 15,000
T 1965 | 26,080 135,000
1966 { 93,000 50,000
1967 1 157,200 {66,000
19681 213,500 ;80,000
" Taoes | 223,120 | 60,085
L1970 1 207,300 L 75,500
Caen 230,100 76,600
a972 r 216,700 T 65,720
1973 1 261,910 64,640
1974 268,080 61,025
1975 261,390 | 48,375
1976 265,190 | 36,485
b s
" pace C
BN . Bangkok - Thonburi
; c (eum) feum) -
§ooowe 175 7,501,412 1,001,332
b Nov '75 i 7,115,819,  1,024,230.
. Dee '75 . 7,704,680  1,170,470°
. Jan '76 ;7,716,131 1,190,110
| veb 76| 7,226,3asi 1,023,000
| Max ‘76 ; 7,414,615, 1,093,566,
L Apy '76 . 7,368,000  1,162,9251
L ovay 76 7,703,803, 1,139,739
C June'76 . 7,314,777 1,112,300
L July'76 7,707,675, 1,111,806
| hug 76 - 7,539,7290 1,110,687
| Sept'76 7,347,003]  1,122,880!
| fotar | 89,7i0,099] 13,353,048}

B
!
!

|

480
500
920

2,900
3,000
3,840
4,480
5,150
~ 6,800

15,735

14,200

17,300

21,600

21,720

26,285

25,990

27,860

Capacity of Water Distribution

(cUm)

833,250;

766,860
- 837,560
896,520
822,230
893,460
948,960
965,580
848,160
847,530
805,394
726,320

10,196,824

P T W’ e o7 oty

4 ke i e

T R A s Ty ot e

t Nonthabuxi i
(eum/day)

- "'i““‘ D N

Samut Prakan
~ {cun/day)

N 4 B 24 S i ek u|

2,400

2,860

3,360

4,960

5,760

5,760

5,760
5,760

7,760

11,060

10,600
14,500

14,510
14,640

14,980

18,220

j Nonthaburdi | Samut Prakan
{ewn) :

529,897

559,592
560,904

510,968
628,561

577,122
558,363
553,701
593,180
556,095
535,537

44

i
I
i
|
]
}
1

: 3,178,825

.

1

_(3} Statistic of Ground Water Production Ln Fiscal Year 1976

VLA v e e r e AR ik tans

6;66§{??? |

(R

| 270,480 |

11,061,020
11,208,500
1,222,645

Total
(oun/day) ‘

e e et S I

345,780
967,880
423,270
573,685
636,480 |
725,740 |
820,410
867,560 1!
895,800 11
917,500
959,000

.

1,208,175 1o

P v

| Total
'(c&h)-

10,015,241

10,363,665
9,582,561
10,030,202
' 10,057,067|
10,367,525]
9,828,938
10,260,191
10,012,715]
9,731,780

119,958,948

Research: bevelopnent Div.

T Tt S}

9,436,806
10,272,302
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.Referonce No.,

FEASIBILITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATER WORKS SUPPLY IN BANGKOK, THATLAND

146

¢ X
4
Date t Feb. 4, 1977
Subject $  Field Study of Separate System
Reforence t Riviced Schedule ~ Feb., 7 - Mar, ?5, 1977
Propared : K. Miyakura, %. Ogawa
o e A 04 oy A S S8 Ny b S T 4 P ey o A ¢ e u.._...-,...l,-...u....._..._-......H...,_. e L o £ AL T TR a8 s e A S N e e P
- Party ) Party 2 _ Party 3 Remarks
soot, Date | Electriecal |Data " |Water Supply
| Prospecting [Collection Survey Team
; ; Team Tean (Including Watex
! . Analysis )
S TSV — E—— . SRR
b } Sai Noi Field
! Fob, | purvey
| : a Pes - ir. Kawamura &
| : T(Mon) | Office Work |Office Work e, Miyakura)
' | Inlsouselon about
S b jAdditional Area
i ‘l . ) R -...-:-H.;. :.}}i.éuj:_d:._sﬁif;-v-e-:—y.-- o~ e s e e --i e - ———— A rn A R i e s AT A -y
: - 8{Mue)  Usming 1-10 %|Same as left. {Sqme ag left
; d N"'
N f-- e, e e e e ) T
: i Ditto Indugtrial IBanD Yai & bang
’ 9(Hed)l Using I-10 |Area of Bang IBua Thong Field
| Bo and Bang Survey _
g Phii _
TR T Tindusteial T {ions Kheam & (T
10(fhu) i Using I=~10 |{Area of Additional Area
: i | Min Buri Fteld Survey
i | Ditto Industrial  |Ditto andifater
; s Area of |Analysia at
2 11(Fr1)‘ o |Nong Chok Samsen T, Plant |
Mwmmqjizjéqt) Analysla . |0ffice Work JOffice Work
T Plold Survey Bang Bo, Bang
' Uging N-$ Phli & additional
14(Mon) Area Pleld Survey
Ditto Analysis Bitto
3 lb(’_",‘f‘f), Using N5 | " | I——
. Ditto Analysis Offlce WOrk
16(vi0d) Usinp N |

T
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sect. Date Party 1 Party 5. Party 3 Remarks
Eleotrical | Data Water Supply-
Prospocting | ¢olleotion Survey Toam
Toan Toan {Including Water
Anwlysis§
R Eaaae e - M - -
1f(Thu) Analysis Analysis Nong Chok Pield
NS R m_*,__w_”,‘,“m¢§E?VGY -
N Analyais Preparation TLat Krabang &
4 18(Fri) of Summary Min Buri' Field
Ground Water |Survey
o fReport , N S N
19(Sat) Anslisis | Ditto Ofrice Work
21 (Mon) | Discussion & Goordlnation botwaon
L Party 1,2 & 3 s N o
> |2z(tuo) | Biwgo T I
?3(ded) Dlito i
?4(Thu) Qonolision of ’lternat1ve Summery in every |A part of
_ nine (9) Amphoe including five {5) Svev. Team
6 Additionel’ Districts. Leave for
{*_ﬂ.-m.m“‘ et m;_“_.ﬁﬂ"m_-.“-"___hnp.m~hﬂ.ﬂ_“,"w_,um_ﬂ.JIE%EE%I}:_.v.",Qﬁ_
: 26(Sab) Dnbbo
I Wﬁbﬁbaratlve"‘553§ o
7 Peb 28 1} Proparation of Alternative Plans
L 1 12) Congtruction Cost Bgtimation
‘Mﬁr.IQ (3} Seleotion of Feasible Plans
4) Preporation of Draft Report
(in Japanese N D
o 1& "{ Preparation of Progreas Report Mar. 12,
3 T (in English) Dr, Naito
19 Sunplementar‘ Works and Data Collection ¥r Okazawa
; ' Mr. Shilozaws
] | in Bangkok |
g 2% Digeussion with MaWAand DVEC if neoessary
] 25| about Prosress Report |
. L e A e e e Ty
wmmh“—Mar.QG - ) o ‘ | Japan
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FEASIDILITY SPUDY FOR THE SEPARATE SYSHEM OR
METROPOLITAN WATER SUPPLY IN BANGKOK, THATLAND

Referenco Nosoy 2 . .

Date y Taeb. 4, 1977

Subject i Iield Study of Separate System

Refeorencoe 1 Roguest to MWWA

Propared 3 K. Miyakura

(1) Data of % Tesl Wells which were already carried oﬁt at Lat

(2)

Krabong, Min Buri and Nong Chok, mentioned as page 3 of

Inception Roporty, ' .

Tho labest population data of every 9 Amphur and Amphur

- Town.

(3)

(4)

(%)

Tho latest Survey Mop (prepared in 1969) of 10 sets of ecach

'Amphur and 2 gets of central area,

o dispotch us 1 counterpart, who can test Dissolved Oxygen
(D0.) at gite on 11th Febh,, at Klong Tawi  Walthana,

find Yo arrange meeting with the Waler Analysis Engineer in
the afternoon on 9th leb .,

Car Arrangemont

VS i ¢ i o o s k£ s e ¢ e e 0 e e e e o e el

Miovobus  |Car Wogon
oy e | - [
Pﬁrty 2 S gth-11th '“M
§a¥£y~3- R | Vthm}Sth o L

1 Vehiclo
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FEASIBILI®Y STUDY I'OR PHE SEPARATE SYSYnM ORF
MELROPOLITAN WATE@ SUPPIY IN BANGKOK, THALLAND

‘Reference No.; 3

Fab, 4, 1977

Date ; _
Subjeot + Fileld Study of Separale Systom
Reference i Organization of Survey Toeam
Prepared s Dr, Naito, Mr, Okpzawa
| Oombination A | Combination B
o Raxty I Mr. Muto(Chief) |Mr. Muto(Chicf)
Blectrical |Mr. Varavut(Coun- Mr. Varavut(Coun-
‘Prospecling terpart) terport)
1 Geblogiﬂt 1 Geologist
4 Assistants 4 Assistants
~Party 2 Dr. Ogawa(Cnief) | Dr. Ogawa(Chief)
Data Colloc- Mr, Borrirak Mr, Miyakura
“tion on Wabor (Counterpart)| tir. Takomoto
Resoﬁroes ' Mr. Borrirak
Menager. | {Counterpart)
(Mr, Kawamura ) [ - T T
—Party 3 Mr. Miyakura. . Mr. Miyakura
- Planning of (Chief) (Chief)
Water_Supply Mr. Nakamura Mr. Nakamara
.'Systems Ny, Takemoto Mr. Kawabata
Mr. Komatsu Mr. Hashizi
Nr. Pragat Mr. Komaisu
Nr. Yrasat
{Gounterpart)
--Party 4 Mr. Kowamura
Beonomi e (Chief)
Anolysis & |Mr. Kawabata
Financial Mr. Hoshizi

b pavrema

A g e 4

Program 1

L PR PR

p i m e i,

A b e

Migs Tidachan(Cownterpart)
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FEASIBILITY STUDY FOR AHE SEPARATE SYSTEM OF
METROPOLLITAN WATER SUPPLY IR BANGKOK, THATLAND

‘Roferonce No.; 4

Date s Fob, 8, 1977

Subjeot s Plold Study of Separabe System

Reference ; Request to Industriel Kstate Office & llousing Project
Propared : Office Mr., Kawamura & Mr. Miyskura " '
1., Location shown on the map

(1) ixisting
(2) Puture. voe.es

Water Supply for Pactory

(1) Existing Condition

(2) Future Planning......ssswhether will includo to Separatbe
Syastem or not

Waler Supply for Worker

(1) Existing Condition

(2) Future Planning.........whether will include to Separate
Systom or not

Water Supply for Surrounding Area of Industrial District

(1) BExisting Condition | '

(2) Puturo PLavning.........whebher will include to Separate
System of not

Wator Demand Eatimate
(1) Bxiating Condition
1) Paclory
(a) Number of Factories
(b) ‘typo of Taclories & Bach Ratio
(6) Water Demand in Seagonaly, Daily, Hourly in detoil
i) Worker
(a} Working Yime
(D) Humbor of Workers ceeed/?
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(o) Watoer Demand in Seasonaly, Daily, Hourly, in detail

111) Persons, Surrounding Area
(a) Population
(b) Water Demand in Seasonaly, Daildy, lHourly, in deteil
(2) PFuture '
i) Factory
'(a) Numbex of Vactloriesancording to fulure planning ycar
by yoar until 2000 AD
(b) Type of Yacbories & Bach Ratic according to future
plenning year by year until 2000 AD ‘ _
(¢) Water Demand sccording to future plaenning year by
voar until 2000 AD, in Seasonaly, Daily,.ﬁourly, in
detall '
LE1) Worker
- {a) Working Time in future
{b) Number of Workers according to future planning year
by year unilil 2000 AD
(¢) Walter Doemand according to Mature plaming ycar by year
until 2000 AD, in Scasonaly, Daily, Hourly, in detbail
“143) Persons Surrounding Aroa
(a) Population according to future plenning ycar by year
until 2000 AD

6, Existing Deep Woll
Neame of Industrial Districti-

Well :

(1) Diameter : (mm)
(2) Depth of the Well (n)
(3) Static Waler Level {m)
(4) Operating Wabter Loved o Am)

() he Year of Construction
Punp & Blevated Tank
(L} "ype of Pump & Number

{2) Diameter of Seclion Pipe (vom )

(3) Capacity of the Yump (cum/min)
(4) Lift Head (m)}

{5) Oporating Pimo (hr/dey)
(6) Copacity of the Wlevated Tonk {oum)

() Effeetive Woter Lovel (m)
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FEASIBILITY STUDY FOR THI' SEPARATE SYSTEN OF
METROPOLITAN WATER SUPPLY JIN BANGKOK, "HAITLAND

Referonce No.y 5§

Date 1 Teb. 9, 1977

Subject ' ¥icld Study of Separate System
Iiefelwn1ce $ Water Quality An&iysis
Px%apaa?ed $ Mr. K, Miyakura, Mr, Takemoto

_Schedule - m°“8,Jfﬁ‘i‘.‘_.Jﬂf'_%f_!@}.]é‘fii‘_'i‘.!lli,‘).& ,,,,,,,,, co e Dy OV — e e .

1 Fleld Work
- (1) Water Sampling for
1) usual test
11) jar test

Yeb ll(FriJ (2) Water Sampling for BOD 5 ul

' ' 1) sanple for present dissolved oxygen (DO) - 100™ incubation
' bottal x 2 (hecessary to, fix DO at site)
11) sample for S5-day D0O-100"" incubation bottle x 3

(Not nccessaxy to fix DO at site)

| 2 Lnboratony N01k moaquring £1xed bo value x 2

LT e o g

Yeb,12{(Sat ]l Usual Waler Quality Analysis

Eeb 15(Tue]2 Jal lesL

_ 1 Measuring 5- day DO value % 3
Feb. 15(Wed )

2 CalcuIaLion BOD5

ot ot o, LR b s s )

L et s e s Erpaveie

List_of Bquipment on Feb,11, 1977
(1) p,v,C. Bottie; 51, capacfty x 1
(2) 1Incubation Bottle; 100ml capacity = 15

(3) Chemfcal: Manganese Sulfate Solutlon (Ma 504)
Alkali ~ {odide

(4) Others 1 Incubation bottle storage
Pipet
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PEASYIBYILIEPY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATER SUPPLY IN BANGKOK, THATLAND

Referonce No.

i 6
Date s TFeb. 10, 197¢
subject 3 Fleld Study of Separale Systenm
Reference. 3 Minutes of Meeting; Additionsl Industrial Aroa
Prapared s+ K. Miyakura :

© Abbendants; Japanese Survey Toam: Mr. K. Kawamurs,
. ‘ : Mr. K. Miyakura

Industrial Estato Authoritys MR, JAROEN VATTASINGH
Place 1 Moeting Room of Indusbrial Bstate Authority
Discusnsiony Ahcad of the éisdﬁssion, Japanese Survey Tecam expressed
: S purpese of visit to Indusirial Estate Authority. The
meeting carried out for one hour. -
Following aro summary content of meeting.

1. Goneral Condition of Indugtrial Area.

There are 5 industrial area to supply waber men-
tioned bellow as a part of Soperate Systen.

Bang Chan, near Min Buri
Maa-Buris=nesr: hat Krabang
Bang Phli

Bang Poo.

Klong Dan, near Bang Bo

S ARG WS e e

Among these only Bang Chan 19 existing industrial
area and others are future planning.

Az a pasl, Record of.Waler Consumption at Bang Chan
was aboul 4,000 cum/day.

2., Anobther Informatlons

Ag for the another informations such asg existing well
datce, number of factories according to fulure plann-
ing, will be given t0 Japanese Survey PTeam at the
beginning of nexl week,



 FEASIDILIOY STUDY POR Tibi SEPARATE SYSWEM OF
METROPOLICAN WARER SUPPLY IN BANGKOK, THATLAND

Roforonce No.; 9

Dato 3 Feb, 14, 1977 _ _

Subjcot i  Fleld Study of Separate System

Referonce { Minutes of Meoting; Additional New Airpori
Preparaed i K+ Niyakura '

Attendante; Japanocse Survey Coam: Mre K. Kawamura
: Mr. K. Miyakura

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

Place t Moeting Room of Deﬁartment of Commercial Aviation

Digeousslion;y Ahead of ‘bhe discussion, Japanese Survey Team expressed
purpose of vigit {to Department of Commercial Aviation,
The meeling carried out for one hour,

Following ave summary conbent of meebing.

s  General Condition;
Foagibility study of new airport will carry out
from Feb, 1977 to Dec., 1977 with the joint-ventbure
between T.A.M.8. (The American Consultants) and
P,8.¢. (Thai Engincering Consultenis).

Proposed site of new airport is near Amphoe Lat Kra-
bang and four km. away from super highway.

This ajrport will have two runway with the lengtlh
of four km. ocach.

2, Numboer of Passengers of DON-MUANG Airport;
Number of passenger of don-muang airport is 4,200,000
peraon por year including lbronsit,



0o

FEASTBILITY STUDY POR THE SMPARATE SYSTEM O
METROPOLITAN WATER SUPPLY IN BANGKOK, THAILAND

Reforence No.}

Date $
Subject }
Referonce ;
Propared H

8

Fab., 16, 1977

Fleld Study of Scparate Syslem .

Minutes of WMeeting: Additional Housing Prbjeot
K+ Miyakure

Atlendants; Japanese Survey Teami HMr, K. Kawamura

Dr. T. Ogawa
¥r. S. Komdtoun
Mr. Y. Nokamura
Mr. B. Kawabats
Mr. K. Miyakura
Mr. T. Hashizi
Mr. H. Takemoto

National Housing Authority; Mre. Sidhijsi Tauphiphat

‘Mr. Thitanon Pibulnakarin

Place 3+ 0ffice of Japancsge Survey Toam., .

BDlaocussioni Aheod of the discussion, Japanese Survey Team expressed
purpose of meecting to National Housing Authority.
The meetbing carried oul for one and half hours.

Pollowing are summary conbent of meeting.,

1

3

General Conditlonj

National Housing Authority will carry out five hous-

ing projects which have relation to sgeparate system.

Thoge proposed districts are follows;

.(1) Left bank .of Chao Phyas

Minburi, Lat~Krabang, Bang Phli ~ Bang Bo and
Bang Poo

(2) Right bank of Chao Phya
Bangkumtien

Water Consumption Ratiog
Water consumpbion per capita per day is 200Litre/
caplta day.

Date Collected;

(1) popwlalion year by yoar

2) Numbgr of workers in combined district where
housing and factory are bLelonging ltogether.
wi

{



FEASIBILITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATER SUPPLY IN BANGKOK} THALLAND

Reforonco No.j

pate 3 Teb. 15, 1977

subjoot s Picld Study of Separate Sysbtem
Referencs : Information of Water Sources
Prepared { Mr. Ratana, Mr. K. Miyakura

Sourcs of Informations

Mr. Chatohaval; Chicf of Water Resource Distribu~
- tion CGenter, RID

1. Right Bank of (hao Phya River

R-1s Khlong Thawt Watlana
1) Flood Seagon - 2cum/sec = 172,800cum/day
2) Dry Season - Qoun/sec
(3) Necessary bto negotiate with RID

R~2; Khlong Macnum Om (nenr Chac Phya River)
Tess than 0,loum/sec :: 8,640cum/day'is
available for separate systen,

R-33 Khlong Phra Phimol
' no flow capacity

2, Left Bank ,of Choo Phya River

I~13 Khlong Phraonsgchao Chaiyanuchit
_ il) no flow capacity for scparabe system
2} Necesaary to negotiate with RID

I~23 Khlong Phra Khanong
(1) Tess than 0.lcum/scc = 8,640cum/day is
available for aeparate system
(2) Be oareful waler pollution

I~33 Khlong 6th
Less than O,louwm/sec = 8,640cum/day is
available for separate system

T-43 Khlong 131d {Pransmission Canal)
(1) W.ood Season - 20cum/see = 1,728,000

cunt/day
{2) Dry Season - Scum/mec = 432,000

cum/day
(3) Less then 2.5cum/sgoc s 216,000

cum/day

ig available for separale ayatom



PEASIBILITY STUDY FOR THE SHPARATE SYSPEW or
MEPROTOLITAN WATER SUPPLY IN BANGKOK, THATLAND

10

Referonce No.;

Dato :  March 4, 1977

Subjeot 3 Pield Study of Soparate System
Reference :  Requeal to MWWA

Pfepared 1 Mr, K. Miyakura

(1} The latest populalion dalte of every 9 Amphoe and Amphoe Town,
already vequested Reference No. 2 on FPeb., 4, 1977.

{2) Basic data for amortization schedule:~

i Personal expenditure {per month) of cach occupations
- Super Intendant
- Senior Engineer
- Junior Fngincer
- HMochanios
- Workers

i1  General management expenditure such as repair expenditure
ele,
131  Running cost for Treatment Plant itaelf
-~ Power Cost per KWH
~ Chomical Cost per cu.,m,
« Alum

. ) Ilj.inﬂ +
« Chlorine

(3) The basie Line of the Land elavation shown on the map which
prepared your authority.

(4) “he below mentioned $idal lange of Gulf of Phailand or some--
where olge with relating to the basic line mentbioned item (3):

]
1 High sea waler level

i1 Mean gea water level

il  Tow sea waber level

{5) Reports

L Ground YWater Level in Bangkok prepared by Ground Waler
Divigion Pepartment Industry.

14 Ro#ults of Lest horing at Bang Bo, carried out your authoriiy.

Cii‘l‘d‘/g



- iid  Capaoiby of existing deep well industries & Cenlral Sysaten
ared from 1960 to 1976, if any. '
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