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R WA 513 % 107 kT, AROW L4MTHA, FHOTEER i 1550
. 822 ROE 2. LRRT £ 5 ICHBIC X DM SO B LTI D aC fls
STHCHB, |
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1)
K2l HAEREH B AN

Region Average Annual Area Rainfall
' Precipitation - Volume
(am) € {MCM)
Northeast 1400 168,854 256,400
North 1,300 _ 169,644 220500
East 2,100 36,503 76,700
Central 1350 67,399 91900
South 12400 70715 169,700
Total 513,115 794,300
Note ! a, The categorization of different vegions is based on

compiled statisties on waler resources available in

related gpovernmentel agencies,

2.2 NIaLBHEORR
221 HWHEITRHEEETFXKOBKR

SO TIT, e TSI L T Bangkok Groundwater Area( 7x # ¥, /vy 0
78 6 R ) & Groundwater Critiecal Area (v 2 V74 AL 60 Ll ) &
$Bo COMBAERLIONN 23X 24 THD, HROIPBRLE, 2hE
NOBIZHARLTHL XD, RIHENT923 08, BeHMNZ285MTHD, WMHHE

A4 D Groundwater Act, 19774EDRBIMMTH Y, BHHOME 1 RO T A4S

B L IL TN D,

B2 oMy a2 HEEIC B AR TIRRERY, KO FHIEH 1 2em/

FETHH, TOMIIRINLLE TR S /EB OB, B2 4 Lol A

ity L Tindg,

VT EEIBIE T A I VOB OIS HE ORI C, R oBE I UNEE 0.5
~ 1.5 milBELNL, H U 10 EOESTHRILEMNE &4 UL,

BECHE TR LCLE ST ELL S, 2O &G, SOMBICEOTHRAT

AT KIS R IT S > T B & & ELRT & B

_14__



62 G4 66 68 70

- T T T T T T T T T
162 L.
I
160
® AYUDIAYA
158 b
156 |
T
154 |-
152 t
A
A
150 ¢ 38 SMUTSAKORN
_ RS
148 } Gulf of Thailand
1 1 L L] 3 1 L 1 ] ]

Ayudhaya 2480 sq.km
Bangkok 1.550 »
Nonthaburi 622 »
Pathum tani 1,497 «#
- ‘Smuiprakarn 934 «»
Smutsakorn 840 «
7923 »
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2 RD OHRDEBEE F A OB D R OB & IR LCH % &y BR 23 B
597 1 fy KERHAHS 212, Uik, KBUFA L8660 WTHLHG, & A BOD Ground
water Act, 197 TEQBBIIR, MEMROKS D, LBV Lbir b,

AAT [ TEMAE JCX > TH T ROBASBBES VTS HERE &4 T
L925kIT, ZOHRTRINEDOTH, EMRD 449 kaf, KB D421 fal, TS
D326 ki, HHEHO 244 I ETHBe Fow [ UABAMBIE ) O X 518
BRI ATT 1621 KT, MR, BTOR50 1 lahy, FUE 564 kb, HIER 254
KM 22 bt & 13 > TN B |

WAC, R 2240, TS OWIRTOR T ABAN TR EBARERT,
BrEl d;{)oo ADHF, 1,100,000 AOBKTEE LD T ELED, L,
R D o Part I, 62 H, Groundwater DIEIC © Furthermore , unlicensed
abstraction of groundwater may be as high as 50 percent of .the legal
licensed total of 1.3 million m day VA ER BB B L. * Notification
of Ministry of Industry_No. 15 ( B.E. 2527 )_ issue ‘in. accordance with
the Factory Act B.E. 2512" é:tﬁt&f;tﬁkéﬁ“ﬁ351151’5{1%%%1153&573%5
@T\%22&%3%tﬁ$&0%%o&%(@ﬂTK%Kﬁﬁﬁbhfm5%®
FHEFEEND, | |

C T —I, Xk b KEoTHTKOBARERLTCADER2I3DLHIC
I£hH, T T MWA Sld Metropolitan Waterwoirks Authority @ &, BEIC
& OTFHZK'{;[E%%%%?O_‘CL\ZD&::"H-.‘C%'EU KR, F v A 7T Y IHORIIK &
. 2) g
BEE26ICRT LIS, MWALSOTH T AKOB KRS BREAL X4 T, Wk
ok > TR BA S, MR TEBESHL S E LT,

HFKEETWAD, JIE, FOFOHMTARMBRENTL A, Wi

2.2.2 Metropolitan Waterworks Authority (MWA) OKRE
10674 70250, MMHEAEALENBITSN, NV JEB, / va T
YR L b T I N ACENT, Bk, Sk, BAEFTHC EABME LT (6
R)BUENI, RLAL, FDONWADRKDEETH D, B 271, Tk
fhE, B8 HRET TORKERDIAARL TS, BEELTH, #AK
A 3,080 Wic i’ﬂ)fd(é NAFEEDT, B 2.4 12784 Groundwater Critical

Area & DIRUVHIRE -3 B E &1L,

18—



BH o M F ok o #y Akt

EBCIE A
LEEROPE A
1986 4 1 1) By

- Usage Domestic Commercial Agrienltural - Total %
Area Use Use Use _
b_m. o 3263 1,639 220 5,122 52.5
ank (270589) | (215385 (12543) ( 498517 ¢ 469)
Samubprakarn 1,634 1,500 122 3,306 339
amuipr ( 60,402) (286.070) ( 4.284) ( 350,756 ( 330)
SamuLeakorn 368 246 91 705 72
s ( 558) ( 63519 ( 1461) ¢ 70,565) ( 66
181 85 9 268 28
Nothabur ( 3260 ( 19539 C a0 | C 2280 ¢ 22
pathumtani 113 139 22 274 28
athum ( 21,362) ( 87,792) ( 1.221) ( 110381 104
Avdhava 32 31 9 72 07
yuahay ¢ 950 ¢ 7782 ¢ 364) ¢ 9098 )
Total 5,641 3,640 466 9,747 1000
2 (362,148) (680,087) (19919) (1,062,154) (100.0)
% 57.9 37.3 48 100.0
¢ 34D (640D ¢ 1D ¢ 100.0)
it WD ¥R
1
%23 »~NryasEHBEICEBT ATAKOEBKE
( v’/ day )
% % %
Year MWA decrease Private change Total decrease
1982 447,000 944,305 1,391,305
1983 350.000 21.7 993,842 +5.2 1,343,842 4.3
1984 272,365 22.3 1,034,511 +4.1 1,406,876 97
1985 269,410 1.0 1,026,032 - 0.8 1,205,442 0.9

Note : Record up to May,

J— 19.._




1.2 5 0% g ~+ So%aﬁfy 10%MA —— o L AL,
- S e ~ Lo
al - B cesan Y
10 - ~ el
5 g S —— Stk
?:)' - ‘ \'\\ o :f’ﬂa
— N
;% 08 \\\
i N
& “
¥ 061 .. N
= S e
) R TN
04
[t L 1 | I ] ] 1 L 1 1 [} ]
1978 80 82 & g 88 9D 92 94 96 | 000 4F
2)
26 REME @@’F?K%?k%@ﬁﬂﬁﬁ%
D) ¥ 5
£2.4 MWAODBKRES
\_‘ Year ' .
toms — 1984 1985 1986
T??;d:?;:; C 10° mYear ) - 731.2 801.8 820.8
Water Sales  ( 10°7/Year ) 423.4 4774 485.0
Leakage Ratio (%) 42,1 10.5 4.9
o T N .
Customers ( Numb ) 519,487 602,267 659,660
Total Watet. L7
O v )/ Customer, ("9{,.1) 3.86 3.65 3.41
5 — T i T "4'——‘_'_'”"—._"'_‘_‘ """" R ———
3.
(Water Sales ) Customer. ("794 ) 2.23 217 2.01
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2.9, MWASHIFKIBKEAMA ST HEHERLCOSL, B2.7
I AT, T e & I FAH K IR O M ST D T DS B o Bk
O PRI, MW A LA OHTFAB K R4 B S & ThpRg s Siguns, oh
DT RS By

F2AWBARLIH, MWADRAREM 405 &k, ELAL-T 309
CETHET &I IHIBREMLTCOD & T HTHS, 20X CIHORAZTH
LG, KR 2,248,840 w7 BICH U SEEICHEHE N o foak i, 485
X 10% S s 1,328,770 m 1 EISD . Rk B 2 BB S OBkD
WRKE AL 5 CORINDTHIT U &2 B N 5,

BHEDLY, AEOREH B SHKKOIBE 2 10 107 L,

(Unit : mifday )

500,000
447,000

450,000

400.000

350,000

300,000

193.000 200,000

200000 f

_3—50 000

160.0G)

1982 1983

)

B12.9 MW AN AIBAK O A8

23—



SUOENIGE ENE BN Y LRy 0IZE

( €861 ) W& © W
ZEL[ LT T LFT QmH.. 2381 ¥oi .m.m.H 961 gel| eS1] I8l LT L8l ..‘.O.NN, (@) 2
O36T | G861 86T | £861 | 2861 | 18610861 |B6461T{ BLBT| LI6T ]| 8461|5461 0L6T © el 0sel=y
19 09 B 8% L6 9 S5 pg €6 25 1§ 08 e o % .
MVF.W__%FWLH.\WIlII-QlII.II-..Illll-lll_.!ll!lll|.: - illlnlllt-llil\l‘l.‘l'l!l.lllll
g
- , -
R
| - e
| . g1
ST SRR N I N




R, BAOELITH, PIE 200045 KT ORI L% ( WATER PLAN
20000 LUTHRLTCOAM (R2E ), CORFNBRAT 5L, AEAKT
19834, WAKH 18854, 20004ICLE 16.8% Il L, T2IDATI, 1983
. 20004 & HIRKRKIE 6.3 % & T B, |

Bify, A L Ak D5 TR LS &0 5 &, K3 IRET BB M5,
MW A C % OB I I8 OB DAL T VS &8 BCHEN, © OnikDFEO

L BT SR O LR EZ RTINS ETHE,

%26 WATER PLAN 2000

1983 4 2000 4: B fir
i E R K | B A i1 11,948 13,120 § 10¢ A
W& A N 11,070 12,860 100 A
Kol ¥ R & 92.6 98.0 | %
e owm MK 298 368 | ¢/ A4
I} i yivs _
& -4 s 121 173 108w year
(& % X #)
% 13 b2y 149 208 1082’ year
OM ok /)
TEMA |'T ¥ i # 235 480 | 10'7yen
' #® ok M R 554 893 10377 year
[l 1R # 73.3 767 | %
Bk W B R 148 208 | 1037 year
(H % Kk )
ok WMo 158 222 | 10% year
R S 5
7MW ok | KM AN 562 577 | 10%m/year
' i 7 A FHK _ 18 43 | 1084 year
H O OB K 5 6 103w year
At 585 G626 108w year
£ at 892 1,056 10% sl year

il s [BELTT, GERESG KRS (Y 5+~ 2 —77 2000 )



2.2.3  Proviucial Waterworks Authority (PWA) U)%‘%?K?’{k?ﬁ‘,

MWA DBAKERUADKEMIGIIPWADTETH D, I CH, MWADG
AKEROI, 22 b A_ﬁé S T ARYRO IS TEORARBEAMNE L, 7S A
FoRTIE, WFARE 0,360 n day, TagYRCGEE, @K 2 160w day .
T 1L,20 0w day 24K LT A, SR 20 PWABAOHTFAK#AR
AMZSE N EAZ ZRTH, KA 120000 w7 day BIE, 74 VT
u‘mTw%1&3mwwwwﬁ&mofmac¢¢mao4&\%mwgfm5
DA OROKEHBE S 2 EWR L EMTHEND,

PWASIKE LTOFKKE, ARKBOBBRK 211 CATWMOTHL, O
T, WKRE 3L LN oTND, ARSI B0, RWkEdh K
CH>TINSEDEERTNETHA D,

(10%/ year Y00 — oo

WATER PRODUCED
300 —— : - e
2] water saLe
1 1 o 2674

244.3

_

e

%
7 4
g %
% ki
i 1

=

0 X MR atelel Wy | ol [+
981 1982 1983 1984 1985 1986
TWATER Loss . B
Ay O°° { 1| 2648 J_ 2644 | 260 | 2672 | 290 | 357 | 315 _{“

6)
211 PWADOBRKIKROHER

2.3 BKRBUBKOKE
231 Bk oKk HE
A EOEBBAKOKEBHRBELAR26UFT, BEOIIDIIHKOENLH 2.7

fr:—n;]:‘: Lr 'f:o

— 26 —



% 2.6

{n .Drinking Water Quality Standards

2 A ERIOD SO K 2 H8

(Zd1)

Standard values

Properlies Parameters Unit (Max. 2l lowance )
Physical . Colour Hazen 20
Odour - none
Turbidity Siliea Seale 5.0
pH - 6.5— 8.5
Chemical Total Selids ng /1 5900
Total Hardness as CaCO " 100
Afsel_lic (As) ” 0.05
Barium ( Ba) ” 1.0
Cadmium (Cd) " 0.01
Chloride as Chlorine s 250
Chremium (Cr) " 0.05
Copper (Cu) s 1.0
Tron { Fe ) » 0.5
lead (Pb) o 0.1
Manganese (¥n ) P Q.05
Mercury (Hg ) " 0.002
Nitrate as Nitrogen ( NO;~-N) o 4.0
Pheno | ” 0.001
Selenium (Se ) # .01
Silver (Ag) ” 0.05
Sulphate w 250
Zine (Zn) ; " 50
Fluoride as Fluorine (F) J " 1.5
Bacterial Coliform i MPRNA100 mi 2.2
. Coli " nene
Descase Causing Baclerial 4 none

Source !

Part 157 ( Speeial

printed in the Royal Government Gazetie, Vol K 98,
issne ), dated September 24, B E, 2524 (1981)

Notification of the Ministry of Publle Health, No 6!, B.E. 254,




(2)  Ground

2.6 #AEORFALE(ED2)

Water Quality Standards  for Drinking P,urp'dse

o _-Standard values.
Properties | Parameters - Units - :
S“i:ﬁ:ﬁvam’e ' MM allowance
Physieal Colow Pla‘i,inﬁm Co‘oalt 5 50
Tur‘ﬁidifty JTU 5 20
pH - 7.0-85 6.5—9.2
Chemical | Fe mgs" 1 0.5 1.0
Mn " 0.3 05
Cu “ 10 5
Zn ” 50 15.0
Sulphate o 200 250
Chloride - " 200 600
Fluoride »” 1.0 15
Nitrate " 45 45
Total Hardness as Ca COs ” 300 500
Non —Carbonate Hardness
25 Ca COs » 200 250
Total Solids " 750 1500
Toxie "As # none 0.0.5'
Cy.anide o none . 0.2
Pb o none 0.05
Hg ” ~ none 0001
Cd ” none 001
S¢ o none 001
Bacterial | Standard Plate -Count . o
Coliform Colonies, ml 500 -
Bacterial E, Coli MPN/ 100 ml 22 -
E_- éoii ” none —

Penalty : A licensee who does not comply with this notification is punishable

Source

by fine. not exceed twenty thousand baht

Notification ofthe Ministry of Industry. No .4, BIE, 2821,
issued uhder Groundwater Act BE 2520, printed'_'in the Royal Government
Gazetle , Vo1.95 ,Part 66, dated June 27 B, K. 2521 (197)




F2.T BROKEKUEY

Not to be affccted by a pathogenic
organ or not to contai_.rﬁ an ﬁt'ganisnl
01-_51|bstaric¢l\vhicll gives ground for
suspigion of being affected by a

pathogenic- organ !

Nitrite nitrogen and

"Ni trate titrogen
Chlorine ion

Organic substances

_ (Consumption of ﬁbtéséium

permanganate )

Standard plate count

Coliform group bacteria

count

Not more than 10mg/¢

No

ety

more than 200 mg"¢
Not more than 10mg ¢

Not more than 100in 1m¢

Not to be deteeled

Not to contain cyanogen ,mercury

and other poisonols substances |

Cyanic ion
Mercury

Organic phosphorus

Not to be detected
Not to be detected
Not to be detected

Nptr to contain copper, iron,fluorine,
pheiiol and other- substlanees in-

excess of their allowable quantifies:

Copper '

Iron

Manganese

Zinc

Hexavalenl chromium.

Cadmium -

Arsenic

Flourine

Calcinm , magnesium ete,

(Ha rdness )

Evaporation residue

Phenol

Me thy lene blue ackive

substance

Not wore than 1.0 mg/Z
Not more than 0.3 mp ¢
Not more than 0.3 niy/zf
Noi more than 1.0mg/¢
Not more than 0.05 ng ¢
Not more than 001 ng~¢
Not more than (.05 mg/¢
Nni more than 08 g€

Not more than 300 mg¢

Not more than 500 rg/¢
Not more than 0.005 ng¢

as phenel

Not more than 05 mg ¢

Not to assume abnormal acidity or

alkalinity :

pH value

5.8~8.6

Not abnormal

Not te give an abnormally offensive | Odor

smell; Taste Not abnormal
except an of fensive smell caused by

sfterilization :

To almost colorless and iransparent |Color

in appearance :

Turbidi ty

Nol more than 5 degree
Not more than 2 degree

Source @ Article 4. Water Works Law
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Bo FNMMTROBBIBKICI S E9Hud, WTRKOHHERBCE »TH,
ok i BB R A LB WA RNTN B S &I B,

#2.8 P04 THOI WK

: 1985, Feb,
(Tf'“ 1 1986, Feb.)

No. of Well ' |
- 1 2 3 5.1 6 718 9 10
Qualitics 4
|- L SRS S SR N N S B
- gz{ 80; 81 84/ 79 -1 84 | 82 | 86
1 b9y BB 70 7.0 7.1 7.0 6.8 il .
el 33l 3l es| w2l -~ 1 w3 {87 | 37
S8 sVl
| O a9l qa| 26| 14] 76| 08 | 24 -
Totat Resiaus o 5| AOT[ 003 To5a[ a0T| ZT08[ | BT fi.s04 | @09 |
oA 5 e i |
TR T 1 00a] 2404) 18530 1,201] 1608 701 (1402 | — [ -
- 1207 835] 545 130] 905 S0 [T 735 165
Hardness ¢ ~ ) . -
2757 65| 585 245] 470] 115 | 410 - -
Cl- ¢ . | 100 L1391 926] 138] 1230 T =T2rr 922 1 119
L 387} 1207 928| 354) 703[ 161 | 624 3 ~ =
0.4{ 32 16 06 19 ~ 1 1] 28 o6
Fe C 7)) . it
1.2] 32 16 L0} 16 08 | L5 - -

2.3.2 RAAERIKEBTAHBKDKHE

B DI bIs, HEIC BT BRKOAEIC DN CHE~NTEL, #29WAKCH
BEhTHhEAEOXKAOT Y BELRT, QAMEROKBECEINTH5D
T\ﬁbbf?ﬂVﬂﬁ®#ﬁK&RN6bk%#mkﬁmmﬁﬁM$nfb%o
$2 210 410 T HIBACH OYHS B X 4 74, 1S HIAKGH IS GBI R 11 75 ¢
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233 XK O XKH
5 4 WOBADARBR N, THHIKITHT 2 60 &, ARIKIHT 4 b0
'w%éom%%ﬁillg,%%é%zyzmﬁfo o |
S0 DA BARGHAESE AT 5 &, HHIOM LI 5T 5o Tk
LB 0 500 T A R I & B — R LSBT S D 5 BARE L,
cwii@ﬁ%ﬁ,%n%nmﬁwmmuxo%ﬁénéc&r@f‘%n%n

OO VTERTS O TEIL.

ﬁin ITH#BExko#xR (£D1)

(1) pH . Between 5.0 and 9.0

{2} Permanganate Value 60 mg g

(3 Dissolved sotids :
3.1 Discharge into watéfcours:;s : 2,000 #n2-¢ or more but no.t ext_:eedirfg
| 5000 rg¢ , depending upon discharging point,
3.2 Discharge _i_nto' sea or 5,000 22/¢ higher than dissolved solids conlent _in séa
estuaries (Saiini ty higher or estuary waters -
than 2,000 me/€ )
(4 Suifide s HaS © 10mgrg
(5 Cyanide as HCN 0.2 mg €

G} Hcavy metats

6.1 Zinc 5.0 ng/¢
6.2  Chromium 0.5 mp/ ¢
6.3 Arsanic 025«
6.4 Copper 7 Lo
6.5 Merauwry . ' 0;0(.)5 »
6.6 Cadmium 0.03 ~
67 Barium ; !.=0 u
6.8 Selenium ' 002 ~
6.9 Lead ' 02
610 Nickel o 0.2 #
611 Manganese. 50 -
1) Tar s _' ; N:il , _
A8} . 0il &é}fea'sé o . 5:0,319_/2 (-Except' for crude oil refine.r_y and . Jubricant

: blend_ir_]g plant ; less than 15ng/¢ )

_32'_,.



o1l THUKOHE (£02)

(@ Formaldehyde 10w
() Phenols & Cresols e 1.0mgse
in '_'.F‘re__é _chl.orinc IR B U

02 ‘_]ns'e.cticides and radioaeﬁve N_H

substances

(% Suspended solids J0mg/e or morc'(i_épend_ing on dilution ratio as shown below
Dilution_‘_RafLi'b - 7 Al}owéble Suspended solids
8- .1_56 - 30 mg/f
151 - 300 _ L L
301 - 500 " 150
14 BOD. § days, 20°C 20 ng ¢ or.more but not excceding 60 mg ¢ depending
upon discharging point ., except for industries as
_ shown below 7
14.1 Fish 'gagmng_” 200n6/2  Until 31 Dec. 1982
: (cé:te-éory 7 (.l) ) : 100mg £ As of'l.Jan, 1983

14.2 Tapioca starch : Ne\\f proces.s 100mg £ Until 31 Dec. 1082 thereafter as in {4
( category O (3} ) .
Old process  200mg” £ Until 31 Dec. 1982
_ o 100mg/ ¢ As of ] Jan. 1983
14.3 Nocdle Vfactory. us_,.ing less 150”’?/4’, Until 31 Dee, 1932
than 500 k.g of rice per day = 10077£ As of | Jan, 1983

{ category 10 (3) )

144 Tameries 200mg £ Until 31 Dec. 1982
(eategory 29) T 100m/€ As of | Jan, 1983
145 Pulp mills 150m £ Until 31 Dee, 1982
(category 38 (1) ) - 100m"4  As of | Jdan, 1983
146 Seafood- processing ' '200_’“5[/»5 Until 3] Dec. 1982
( category 92 ) 100772 As of 1 Jan. 1983
0% 'l‘emperé.ture : ' Less tﬁan 40°C
) Color and Odor Not objccti-on;lblc when mixed in receiving water

Sonrce @ Office of Indusirial Serviees and Waste =
Treatment

Industrial Works De part'ment

12 Junc 1982
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Tseo 17 mmmgm

D()mestlc g luent Staucimds for Commumty '
Parameters . Units' - ‘ . - growp~ (persons) : :_ :
| AC<101) | BUIOM500) | € (501-2500) -D'(':»'zs'oo_)
1. BOD:% ny/ L 30 60 | a0 | 20w
9. Solids ' o R
21 88 - v - 60 600 ] 40 30 -
22 Settleable S, v 05 05 05 05
23 TDS " + 500 + 500 + 500 1 500 %
3. Sulfide 40 3.0 1.0 1.0
4. Free Residual Chlorine w - — 0.3 0.3 %%
5. Nitrogen ' )
51 TKN “ 40 40 - —
52 ORG-N ' ” 15 15 10 10
53 NHs-N- o " 25 25 - —
54 NOyN . — - — —
6. pH - 5-9 5-9 5-9 5-9
7. 0il &Grease ng” £ 20 20 20 20

* Settled BOD ( 30 min),

*x More than TDS of used water

#x%  Maximum allowance under epidermic eondition only,

- Committee on Water (May 27, B. 12527 (1981) )

- approved by the Natiohal_Envi_mri_m_cn_t, Board (Jan 31,

- 34 =

B.E. 2528( 1985) )

. Methods of Analysis,
Parameters ! Standard Methods for E.\(ammatwn of Water &
Wastewater APHA-AWWA-APCF
1. BOD:20 —  Azide Mod;fication:'zmc ; 5 day
2. Solids
2.1 Sltspended Sollds - Non F‘llterab]e Residue through glass Fiber filtar
Dtscs : :
2.2 Setlieable Solids -~ 60 min—Setting in 1,000 CC Imhof Cone
‘23 Total Disoived Solids — Filtrate from 2.1 and Evaporate at 103-_105°C I hr,
3. Sulfide . —  Titation for Total sulfide
4. “Free Residual Chiorlnt, —  Ortihotolidine Arzenide
5. Nitrogen ' '
5.1 TKN —  Kjeldahl
82 ORG-N — Kjeldehl after NH,-N Separate
53 NHs-N - Néss'l-erization
54 NOs-N ' _
.6_ pH — Electrometric pH Meter
0il & Gr;eése.; LT quhl_et Extraetion .
Source Scttiné' by the Sub~Coﬁ_miittee of Domestic Bffluent Criteria under the
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Thousand Millien Baht

[] FISHRIES

S MANURACTURING

A ELECTRICITY AND WATER SUPPLY
FAIWHOLESALE AND RETATL TRADE
[ servicES

B oTHRRS

2|

L SRS, - £ S

1975 1976 197

1979 1980 1982 1983 1981 1985

Yoear

Source . Office of the National Feonomic and Social Development Board
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#2113 HFoBLBKE

Area Setmit prakarn - Bangkek
Year I':]K%n'sof | .Qlﬁ’n/l}:ty._ ' T‘&%ns T Ql_!;:}tdlw |
| qors | 2320 228,115 4,220 | 339,496
1979 2,529 944,534 | 4,643 | 363 164
1980 2,731 264,347 | 4,999 | 418,354
1981 2,901 285, 277 5,251 485,361
1982 3,028 | 316,153 5,430 | 498.837
1983 3,104 319,261 5,542 518,299
1986 3,306 350,756 5,122 498,517
1988 3,411 ' 4,958

Source 1 WDz

2.5 #TXROBEHKE
2.5.1 Y abT7 A vHIROBIE S AR _

il o T O EAH T K OBESES LT THE C ERW SNTHSL I, BkE
PTIT BB I EMNEHNT UM SIS BONETEHAECHB, & OKFLLIC
KR OH T A RIS 1T T3 &, I T A2 9 2 BB L,

S TE AR RO AT X o TRITY . & D4R B 110K BLEL S W54 1
W3 78 DA 75 58, B BCRIS . %7 5 7 MO KoM EBAR,
SRR 2,3 DIEASR LN AR, BHHEIRD SN TVSINE HD T, BT
ZORFEERD 12,

SCER 2) I” Bangkok Groundwater Area & Groundwater Critical Avea O
KOBAKEDSFRENTIND (R 214, 8215 ), & O EF22OHCHS

VCHRTTH () b 1D OWKRERBT B &, BFOL 1005,

“_"40_'



Rangkok Groundwater
il 5 S 4 ~Growndwater . Critieal
: Area (B.G.A) | Avea (G.C.A)

R () . 7,923 2, 285

CHOT KB ok R (nSE) #°1, 100, 000 %4 935, 000
HALITRG 3 72 O Bk Cod /7 0/ ki) 139 409

% 1,100,000 %.0.85= 93; 000
_0.85{';1 B. G, A wld A G C. A OEkEoOLTEL,

n_z}l@\_ij}{ﬁi}\ )(DPa!LH P, G?I‘:: CDJL,J‘,.’G);@'} WaARKa s LT 800000}1/

FL Mt A3 7% -h,'cmé Lipl, TOMOXRIEA ERIO B G A G C. A
a)tndzn“ceﬁ fnfottto EHLHLDT, FOBOBOOHEKA mwcgﬁ{_fgﬁla@
12O OWKFEER m ERA) J_JJJ“ O Gy A

B. G A ?U."‘f 101 w/ H A

G.C.A. Hi 350 m/ B lmt

REZE N Iﬁik?) B L,éilﬂ”} BAKEELTH00,000x 1 CD{LHJ’ﬁTéSh e
VB, T O Y ER )kmz‘}:thxjﬂ ENLAM MR EINTOIEODT, ki &
BHAEIL AL, UTOMERD,

B.G.A.3# 76 m/H bl

G.C.A. Hei 263w/ RSt

JH,I,‘.@%&E& CD'.P\'J\ l.a.G.A. AR UACBUiE, IS 29 S5 RCB
BTCHDHEINRZ S, —F, C.C.A KB AL (400w B kd ) 13, ¢
TICC OHRCIRE LT AR LTS DT, HiEH7 K Jit 7 2T U B ST SR
L\o DX D IHER fﬁb‘ WIEB AL 260~4 10w/ BAARDFHICH A L OFE
DI ) 3D,

A & cao b Tl G, B 2. 36 RAL S, HiRiE 934 T
Hbe LT, < U)L‘;{’C{sﬁ’,);h.‘ﬂ\ AT, #2203 NA L 208 350,000
RSHC BB, LnLI2 15 055 k30, AR TOS L HlaRTE
VAV TN <.5~Hﬁ LT BT, 512 500~700 OB ISP LTUW S,

COMBAE N E U CIALN B S O A W5 5 £ 500~700 m/ HA
(350,000,700 %4500 KA A, & OMP IS AKRAER LT LMD
WA F A o CUvA SR L, DTk OBn & & h@r@wrxmamﬁwnw.



B.G.A. 1 d54) % R D3 RS 35 A it

)

w214

) Increment

Type of Uses " of the
Year e _ Total Preceding

Domestic Business Agricul ture year

(%)

1078 3,947 3,042 330 7.319 _

(218,312 (454,033 (11,675) |. (684,0_2_0) _

1979 4,512 3,165 345 8022 9.6
(245,738} (471,530 (11,982) | (729,250) (¢ 6.6)

- 4,976 3,349 396 8,721 X
(289,350 (526,732) (14,023 {830,105) (138

198 5,318 3,502 ' 417 ' 9;237 7 5.9
(324,048) (571, 411) (16,307) (911,766) { 9.8

1082 5,558 3,601 433 9,592 3.8
(361,6000 | (619,359 (18,018) (999,977). C 97

1983 5733 3,625 441 9,799 2.2
Cup to Oct) | (384 ,535) (635, 704) (22.063) (1,042,302 a4

Explanation : Figm'es without () are the mumber of wells .and
their related values whereas figures in( ) are
the pumpage ( in w/day) and their related wvalnes

_ e e 2)

#2156 G.CA KKBUARMEBOHFAEGKE
Nunber of well Increment of | - Percentage of
Year ( Punpage the preceding the Bangkok
i) Year (%) Groundwater
_ Avea
1978 _ 6,707 B 91.6
(594,083) (86.9)
. ( q
1979 7,350 9.6 91.6
(636,780 ¢ 7.2) i (87.3)
1930 7,93‘36 8.0 91.0
] (717,069) (12.63 o (§ii_.£)
J981 " 8,380 56 90.7
' -(792,648) » (10.5) (86.9)
¢ C
1982 _ :8, .6.9.) 3.8 _ 20.7
(860,200) _m_( 8.5) (86.0)
1983 8,876 2.0 90.6
‘(up toOct) |~ (884,743) (2.9 (84.9)




BB L2 300~350 0/ 0/ WEI5D 50 ©OMIUM A, 4 4 B
COURMAE SN TS & EMDRAN, SREMT < JEAROM ShHT &
& WY B N
D A L,'C.\ P b T TN ?O)Fiilﬂ\ |5 & i‘aU SR Ik D KR A RS 1g
ST B IR LT By 201 T O B AR o,
a. JliHIE500mETO0MD 2y — R,
b.ﬁk%%ﬁ@éoowﬁth35mw®/ﬁmz#~xa
¢ . HUFAROBARE, WS ROHKRE 350000m/ A080% (280,000
W/ B ) EEZ D,
Wi 5 2. 16 40R T,
#2116  WIEBKE OWE

Area Safe Yield CASE | CASE 2
(k) T (uf” 4./ kit ) 300 350
| Safety Limit of Pumping 150,000 175,000

CcASE 1 | ~Ur Quantity {mrd)
560 Quantity Over 130,000 105,000
Safety Limit (wrd) (46.4%) (37.5%)
) Safely Limit of Pumping 210,000 245, 000

CASE 2 | ~ Up Quantity (wl7d)
700 Quantity Over _ 70,000 35,000
Safely Limit {utrd) (25.04) (12.5%)

Note @ (%)

Shows- ratio of Quantity over Safcty Limit to Total
Pumping — Up Quantity.

ﬁilGKﬁLt%ﬁﬁ&ék\#Arf?ﬂvwﬁﬁuﬁ&l%%ﬁ%mﬁﬁ
TMFKﬁt%k%& NTNBE LIRS, COEERBRO LD MO KBS
BAZHE ST B DT, R IR B B0, ATERI B THIKR OB
ﬁMWﬁﬁ%ﬂMW%%m,—omﬂﬁ AbOEBEZHND
2 BACEG Bk

A 17 5 *%amewmme®%m#mL &mbtwm&217t%

Bo Sl 2,000/ H 0l BLEO B OB KRR LCO AN H LM, Zhid
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b RO CH T AOBESMRTH > T, MMidBH4 10000 B ek B

TiZig o Tihd,

F2 17 AAEOHTFKEKEORS

8,690

138

| (1986)

Arca { Province ) g:;nnptlin‘liﬁ-up No. _ Ai‘?a If?;;eﬁii:]pm
Cat/day ) of Wells | ity | Caidaysmadd

Yalsushivo  (Kumamoto ) 181,971 69 i 146.70 - 900.0
Saga (Saga) 5,458 57 103.68 52.6
Ehime ( Ehime ) 67,304 107 507.99 132.5
Kagawa (Kagawa ) 44,689 10 | 425.43 ' 105.0
Yoshino-River (Tokushima ) 172,897 136 508.43 340.1
Kobe, Aknshi 95,222 266 929. 54 102.4
Shimamoto  (Osaka) 24,246 37 16.82 1,441.5
Nagackakyo  (Kyoto) 21,849 70 19.24 1,135.6
Nobi ( Aichi) 313,198 533 275.11 1,138.4
Hamanako ( Shizuoka ) 32,499 335 137.15 - 237.0
Enshu ¢ o0 486,926. 1,850 254.49 1,913.3
Fnshu ( ” ) 287,803 688 405.14 710.4
Oigawa C » ) 1,403,505 . 2,368 535.23 2,622.2
Shimizu ¢ v ) 750,449 1,295 | 1,374.12 546. 1
Fujigewa «C 7 94,554 86 46,76 2,022.1
Fuji -South (.~ ) 2,002, 364 | 1,228 529.56 3,781.2
Kisegawa = (  # ) 720,058 399 245.89 2,928.4
Shokawa (Toyama ) 221,514 462 213.55 1,037.3
Toyama « » 186,873 298 | 1.712.70 109. 1
Echigo (Niigata) 130,417 250 | 1,165.75 111.9
Echigo ¢ 0 ) 396,487 28,162 572.10 693.0
Uonuma ¢ ) 200, 398 703 585. 22 3424
Yamagata ( Yamsgata ) 73,148 689 381.58 191.7
Oki tama ¢ 4 196,200 2,535 | 1,057.60 185.5
Murayama © (o ) 65,856 377 515.50 127.8
Shinjo. (- = ) 13,979 271 882.68 49.8
Kesenmuma (Miyagi ) 18,700 70 184.02 101.6
Hachinoe ( Aomori ) 15,928 147 214.69 74,2
Aomori ( Aomori ) 774.92 112

VIR AT AR YT (1987 )
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BT RS O S 00 F T8 R O I I BB B B TR BT 54 7 B T & 7 D DT A
oA R 2 18 B2 19 R L e

218 TIRELOH TKOREAR

ili 07 % " :"/ﬁfﬁ:ﬁ T 4 * :/i’/if
A WY 1,430 Foili 629
B ik 1,003 ¢ i 596
C T 976 H il 513

VI 922 I 508
E i 681 K Hy 481

Higl @ -3 2 ( 1087 )

219 BEROMTAOBAMEKE

ifi B 4 qii;ﬁj;% g | if/ﬁ;iT
AT 4,214 G i 691

B W 1,821 H i 617
C ili 1,745 J 429
D il 1,485 K i 311
E i 1,049 L ik 144
F oy 872

g R AR (1977 )

FRE R O BT s A B AR KRR, AR ICHI A S A BT B asE40 500
~ 1L 500 /A ADWEIC A>T, TOHN, oKX THIEHELTO
RIS FEAE L TN A,

CNGOEP S HHRTILH LI, AERTHEIEBKBZOHE BB142 1,000
S B ke HFEL N TN D,

Lipl, BIEHKREOBEAWHOGREUHOLIEBOEAICL > TRKE(EDLD
T, YA P77 AVICBOTCH COEMEHTEXZEEEZN . LLANMAL L
LDCHRCBU LBLOMNIROENEEZLFNELTHH D,

SO XD, GHIEBK RO &S —HUIGET A CE ML O, KD
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WAKERAEF 20 4T B DF NI HLEILBL B,

2.6 BBL iR - RA |
261 XAMIBYZ &w-&m
KA I BB L A TR0 2-0C % B
a. Factory Act, B.E. 2512 (1969)
b. Ground Water Act., B.E. 2520 (1977)
FEOERICEE COERSHE LTS 564 EEHTRE 220 15T
SIS B AR E LT FRE A B
a. Public Health Act B.I. 2484 ( 1941)
b. Act for the Cleanliness and Tidiness of the Country,.
B.FE. 2503 (1960)

¢ . Building Act, B.E. 2522 (1979)

d- Act for Metropolitan Waterworks Authority, B. E. 2510 (1967,
Revision B.E. 2522 (1979) -

¢ . Act for Provincial Waterworks Authority , B.E. 2522 ( 1979)

CTHRAOMWARIIBWT, YA r7T 7 HVE MWA@%%?}(E’Z%E’C’ 35% Al 1))
RENTIAS, _

FEROBE - SROMN, BCEEE OB OO TSR ERNICR L (4B
B o24~2.7T£E), |

2.6.2 [AICI AR - HA

BAICH T AAICHT 5B E 20N, KEOABAMIINTHL &
By K - BIAD AL DEEIEAG bR LIS,

# Tk O T8 L C i, TTHR K & HRERA I F K OIRI B 4 A 3k
BAH D, WIS A BICINT B & SIIRTHOEA 5 70 O TS S (I
HEHAH, ok 6% ) DU A SH T TROB AL ML TS O & AT 5
| Ii@*ﬁ®ﬂ%f%221LW¢gﬂ%%@&%k%bfﬁliMKﬁ%\
m%%&waf

AFCEYR /KLL“H‘) pEes 03—*3%/*’&2 22 R,



*2.20

PR L fophl B O R

A J i - LHEF AHEAGCBE L 1o B ISR
to| o8 (1969) NN . OB R L0 #F ( Licence )
Factory Aet, ( Ministry of AP 4D,
B.E, 2512 (1969) Industry 3 2. ATTEL A 4 dbb o) 1o, B, BoK
' KOO A DMIEAET 5 & & HTRENTO
A
2 TCAEEAM {] Az TEREEA D M (P 2. 11 BIB)
MimiNo . 10 Be¥ 12
B.LE: 2525 (1982)
3| AT L £ E KRB 415~ TTEO M - FIR & N
#ENo - 13 HD T,
BB 2625 (1982)
4 Jili'i”é%’ﬁ e I I PS8 43 ( Eovi romental “Tmpact
' 4R No, t'i _ Assessment Report- ) ORHMERE -SSR
B E. 2527 (1984) ATHEORE - AL, BER0ORA,
5 it F sk (1977) ] I 1. WFKOEHAIZIAFIEE ( Permit ) 4
Ground Water Act. BLdH
B.E. 2520 (1977) 2. FITREAC L o T TR A Y 55104,
' i S B l:ﬁ%otﬂ@&ﬁ%‘ S EMT XD,
1AL, CHSl 1BSm BT ETA,
6 | HTRESOIHOD [7) E L BHPCES 15 nlll ) icd~ i
B E R FtARIE T L,
ik Noo 77 2. Wi Eto i) 3Lag,
B.E. 2528 (1985)
B D HCPARSE, BYECHMWA ORKEHTI 1 B/, EhB el

0.95 B/t & tso Tinvd,
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2.7 ﬂﬁ%?%%
271 24 W 5k i |
M8 P T, MTO 2 MBI AMT S B
a.Nyzygmﬁwxﬁu‘ﬁﬁﬁ%?@ﬂbiﬁmmmuﬁhr\& s K
FHOFAE M C X
b. WTFAOBKELBDOEET, MEHTEOEOF kX85 H%K,
B EDE CHHESE " ChY, Y 3 ZEEI S OISR OWE, HEK
%@%%\mk%% KPTORBESMH SN TS,
HHRIRFW IR THY . WFABKOBM, RBEKOYENRHEZ LGNS, /v
o 7 HRBTHROMENITHN T S,
a . Bk O TR & BT ARIBAKORM, 7270 L, O OBETH ISk A
BEF 20 TR, Merild &k DEFNNICBKEEHRLEIE L
TA(E22088),
b. MWADKBEOW, MTFREEHLTOSESEMMNKICHR, &6IK6K
waﬁﬁﬁfm$m®ﬁgmmm%brv ( 2.2.28K),
C.I%%I%%(Iwn)m,B$&ﬁ@§muxo$%ﬁ(1%mmﬁmm
i AT ) 4% LT 15,
d. TWDILH A P77 4 v, BNk AKE S Lo )"H]?I\mc))ﬂzus'ffv-‘ai
PIRST R
CREDOWEHTEDOA, bIEMWADBKEEA TN o CThvinin o & fHGHE D)
MERTINT &, Bl T 58 FCR@A BT LD LD, BT LT
B LT AEREAN Y, ¢ & ddFkoitlicd s DT, HAeEFHMITHBREL T
WBDIEa DHTAEOHEFZ D, L L, SEAIICE DBEL LS ko
BaARAHET AL, TAEGCOREHMAEBEL X060, BlEDTK

ﬂ@éfﬁ+ﬁﬂﬂ%&ﬁﬁ%ﬁ“&%i6néo
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196t 1963 1965 1970 1975 1980 1983

TndtlE 7}\:

1961 1963 1965 1970 1975 1980 - 1983
100
200 -
300 1
400 -
500 -
600 -
700 1
800
900 -
1,000 -
1,100 1
1,200 -
1,300 -
1,400 1
1,500 -
1,600 -

nosh
{ A cEy )

B42.17 HEBISB 5 i K oKX G5 & it Y o2k



_ N L .
__ r@,i/gﬁ]::[ L) rea RETTYTET IS PPN IS

ARINERIE

T BEEE R M S
o b1 S || ———
SIS 11 B :
s S AR fiAR
o _J/Urlr? l;_r i
; . } AR A4 ol B e dy
o LIRS ST D s 1
[—Munmu,m-q ] LY £
[ R Winwi | : [»mmu.’wmal 1 (42 At [
{77.»713,12')75{] : 2O
1 sERHERIES O
At i 4sERCWR 0k
o i [ cmatreftinwks |

[t fespstdbwi it J——

E

[ MR A T e

T
| KBt al vt 267 ek |

e s e I W K

B2.18 THEMKUAESHAEIOMDE

28 k E H &
2. 81 [EO)JK B&
Bl U7cd D RK#EB 4 K2 X P E0H bolt, %%’c@ﬁﬁ‘i%ﬁgébft\ (kT
ML éorc Hohs, O L’G%ﬁziﬁ LTl &t
ﬁ¢WWA®ﬁ%T$ Hs, ﬁ225km?ioLﬂ%ﬁfﬁﬁkﬁ®x®&
i )f"JHc" Card, FRMEME SN >TCT0D, TLUTHEMELOSTKEILLEA
W EBUEE I T De 22 6HPWADENTHA, O TR,
TR E 0o fo 4140  Category ) (75 <« MWA OEBH L BB T 05,
ML\%Alfih/m&CMFﬁﬂﬂmbkaﬁ‘%@:xbﬁ%?%ﬂ%
(X 2.208W) 104 F*U)ﬁi’i"ll’j"t, HPE ORI, BKkOBhE A1 ZIAET, B
btmzwz B/nﬁm&n o PE2TMWADKIKAWRLISHES DL MG
DFLC &0, MK A MW A IR S5 & & IRINEEN S B 2 & by

A4

o



#2256 19884 Water Tariff in MWA

. Cat;’gor}' 1 :Resiéenm;; Catggory'l ! Industry : . :
' Volume ( o /mi ) Rates (B/d)
0-— i0 Package -rate 500
Vulume(;.,f/m) Rates ( B~} - 20 6.20
71— 30 645
0-30  4.05 But no less then 20 bahi 31— 40 6.70
"31-40 : 4.30 4i— b0 6.95
4150 4.55 51— 60 720
51-60 4.80 6~ . 8D 745
6i-70 5.05 g1= 100 770
71-80 5.30 10t~ 129 1.95
21-00 6.20 121 — 160 8.20
C91-100 6.45 161— 200 848
101~120 6.70 201— 20040 860
121-160 6.95 2001 = 4000 540
161-200 7.20 4001 -7 6000 8.00"
201 and uwp 7.70 6001 —10000 - 150
10001 — 20000 700
20001—~30000 850
300061 —40009 6.00
40001 — 50000 550
50001 — znd up 500
Source | MWA
#2.26 Water Tarift in PWA
Volume Rates
( Cubic MetreMonth ) { Baht,“Cubic Metre )
0 - 10 ecu, m. unit charged 3.75 baht
_ ( but not less than 1[5 baht )
11 - 20 cu, m, unit charged 4.50 baht
2t - 30 cu m, ” 6.50 ~
31 - 50 ecu. m. ” 7.50 =
51 - 'BD eu, m, » 8.00 ~
81 - 100 eu . m, » B8.50 ~
101 - 300 eu. m. » 9.00 ~
301 - 1000 eu m - n 9.25 =
1001 = 2000 en, m, " 50 =
2001 - 3000 eu, m, " 3.75
3001 and above - 10,00~

Note - Water charge was caleulaled from group of water

Source

u_sed'and is subjected te use for water bill from
October, 1987 and on ward,

S PWA
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2.8.2 HARDKEHNE |
A BDIC DO C OB AR 212010, BAOKER G 2.27 1078 Y,
.;mﬁm\%22smﬁbﬁMWA®ﬂ%®W\&&mu%ﬁ%%®&8$%WK

ADINVTIHRE L, =V WMALZEDOTH L, RITR Lf:iﬁzéﬁt:«nmﬂzt\ 219

AR Eivicn

_@zzou\mKwﬁwémﬁmmmﬁm&Mﬁm%m%mM&ﬁbth@f%
50c@%%@ﬂ%&%?%%tw\mﬁ@m%w%ﬁtmﬁ%®ﬁm@fmmé

'ﬂﬁoc@Mﬁum%EMMMmﬁﬁmmﬂﬁmﬁintmé®f.%227&@

25 TAN-R

4]

%o

K227 BAEOLKEOREEMF G ( 1985 4H)
# & B & (B/n)
[ fr % 2 B

. w o 68.0 13.8 31.2
iti 1t 90.0 6.0 26.6
B 4 N BE 54.0 4.8 19.4

' i _?iﬁ 3G6.0 5.0 17.6
Y i 46.0 5.8 18.0
fe 3 43.2 5.6 19.6
N 48.0 10.0 20.8

B i 60.0 6.0 20.8

11 3 38.4 10.2 17.8
i) 5 46.6 6.2 22,0
Py €3] 83.0 B.6 19.6
it o M 50.0 10.0 23.4
[l - M 50.0 9.6 20.8
w mi 11.8 13.0 22.8
A= ) 90.0 4.8 21.8
ORI KR ]
Note: 5§ Yen = | Baht {0 THH

— 57 ——




BeEg 07K 617K

18489070 ojuRy] . ._.who.mm?ﬂ THSe0s OIS yinog ¢ nusnay
TR C Py

PuBiuy ¢ Clueyy . B{EsQ \

¢
AN
. Fs
Ty ¢ WY
. P .
g N0 %
V- { .
N = 9 R
o040 T, ¢ 7L ; .
1
. - (= L ) -
) y
U - ~ .
e l./..\\J_. e
.I.\....,L..s '

R 20

PUBTUT * BUIY



Bty

; 29.12
il .

28

26

24+ .
Uni_t Cost

22
ol Unit Price

18

16,
r
12l

.
—

1 . ! i 1 1 I i 1 ! L
1975 1976 1917 1978 1979 1980 1981 1982 1983 1984 1985

gt ) T AkoEskE
7E. 65 Yen=1 Baht & L%

2 20 KHEDNMKEM & T UK

2.8.3 LMK

o RICB LT, RERCOTEIFAGEITHFRE LIV, ko X i1 . W.D.
BHAAEY L 77 H IS T HERAAGEE AR TS O EARBLTED, 20748
ENAMEE 5 ~8 B/ wRIEE O bhA,

—Ji. BAICL FKE S BIC TSNk OB A e A RO N AE B,
SETHINKOH 35 4B LTNE, BEOLDIEZOTFENLLER 2 28 IR
¥ | -

0.2 TISm Ui A A KHEE 4 ( SP'if:] 218B/m Y D E ML IEEE TS
STINED, SHAEBAKBEAHEC, BOESALELLITNT &, KA b
MAVIC MBI o THHBI AL T ETHD &, BKENANROKE L&

TOHUEDHTHAEFNE B> TOLHRIEBHTEH S,
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#2.28 AXOAMTHMAEOFHNEONEY _

(Unit: B%)

Area"“\\lffi\ 1979 | 1980 ] 1981 | 1982 | 1983 | 1984 | 1985 1986 | 1987 | 1988
‘Vh°;ief;;§t“' 2.40 | 2.55 | 2.94 1300 | 3.00 | .14 | 322 | 331 3.34 | 3.4)
Hokkaido 2.50 | 2.57 | 2.57 | 2.58 | 2.58 | 2.58 | 2,75 | 2.75 | 275 | 275

[ ool 135 | 1.s5 | 174 | L79 | Lol | 199 | 2.18 | 2.23 | 2.26 | 228
B g 1081 | 187 | 190 | 217 | 217 | 220 | 2.23 | 2.23 | 2.35 |3.17
o 1 oastal | 368 | 372 | 449 | 405 | 405 | 408 | 4.08 | 467 | 462 | 4.62
“Tokai 2.57 | .59 | 2.97 | .14 | 3.15 | 3.33 | .42 | 3.45 | 3.44 | 351
| ok 213 | 224 | 239 | 2.60 | 2.75 ] 2.76 2.93 | 2.93 | 3.05 | 3.05
| tntana | 298 | 369 | 3.60 | 3.50 [ 4.3 | 491 | 401 | 491 | 527 | 5027
e astal | 2.84 | 2.02 | 3.51 | 5.78 | 342 | 5.64 | 3.63 | 3.63 | 3.63 |3.60 |
Sanin 201 | 262 | 262 | 2.62 | 2.62 | 2.89 | 2.89 | 3.06 | 3.06 | 3.06
Sanyo 2.08 | 2.10 | 2.42 | 250 | 251 | 277 | 2.92 | 2.97 | 2.99 |3.00

" Shikea 218 | 222 | 250 | 2.62 [ 268 | 282 | 294 | 2.86 | 2.04 | 2.94
Kyushu 2.53 | 2.68 | 276 | 3.06 | 3.26 | 358 | 3.62 | 3.64 | 3.66 | 368

Source * M. I.T.1. (Japan)
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\\\\\ngﬂmbﬁﬁ bokal | Mk | Rk | T | 2 odb CIE )
e mow #3067 3.24 | 032 | 039 | 057 | 039 | 0.34 | 067
o o %k | 065 | 300 | 034 042 | 038 | 077 | 048 | 059
w7 ARG BCGE | 050 | 145 | 031 | 031 | 039 | 026 | 0.07 | 032
#% 4 % | 058 3.23 | 077 | 0.96 | 065 | 079 | 061 | 084
moM T % | 109 303 | 0.22 | 045 | 063 | 022 | 023 | o7
£ B & T % | 090 383 | 0.40 | 0.16 046 | 015 | 052 | 082
% - b G| 072 372 | 038 | 0.38 048 | 026 | 017 | 066
X % 6| 1.02 336 | 008 | 072 | 095 | 010 | 021 | o017

Notc © Fresh water @& & L, Sea water (T HsS,
1 Baht = 5 Yen & L CH3T

i 0 AAOKFHE

#0230 THEMICEIYATEBAKI R
{ 19714F Practical Data. )

' (B %)

¥ M| WEC G A IKRORE
#: 5 1.67
oo B on 0.88
¥ ow b % 2.95
T I Mg 1.27
8 # 0.69
# 2 T .77
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1) Thailand Development Researeh Institute [ Thailand — Natural Resources
Profile | May . 1987 .

2) Sitdhirak Sritrakul . [ Inplementation of the Groundwater Law in
Thailand §{ Nov.24. 1683 .

3) Watson Hawksley ( Consultant ) [ Samut Prakarn Industrial Pollution
Contrel and Management Projeet | Aug. 1987.

4) Metropolitan Waterworks Authority | Annual Repori. 1986. i

5} Metropolitan Waterworks Authority [ Annual Report. 1987 . ]

6) Provincial Waterworks Authority Journal { Water | { The 9th
Anniversary Special Copy ) Feb . 1988,

7) NEB.Pub. 1981002 | Tnvestigation of Land Subsidence Caused by
Deep Well Pumping in the Bangkok Area | Comprehensive Report 1978~
1981. Prepared by Division of Geotechnical & Transportation
Engine_ering AIT.

83 P.A. Bank | Water and Bnvironmental Management in the Third World ]

Institute Water_ and Environméntal Management Conference. 1987.
9 ) Feasibility Study of a Giant Water Reseruoir and Water Distribution

System for Industries in Samul Prakarn Provinee ; 1WD ( 1984 )
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#3L Ak TR (1/3)
Type Annual Total o - Well
of Code |Fact.}Capital {Amount of [Area No. of [Main Products Water
Indst., jNo. |[No. (MB) Shipment [{m?2) Workers ot.
(MB) {m3/a)
Foaod 01} 170 - 400 12,100 700 |Canning of Fish, 870
Fruits & Vegetables :
F-02| 103 0.4 40 48,000 450 |Condensed Milk & 1,065
_ t/Y Evaporated Milk
F-03] 135 50 200 5,500 100 |Jam, Paste,
' - ' Margarine, Dry Milk 178
F-04| 130 24 ~ 56,000 214 |Fish Sauce 100
F~-05] 127 8.0 - 27,200 465 |Canning. of Fish, Gl4
Fruits & Vegetables
F-06] 114 - 670 33,600 400 |Condensed Milk & 1,098
_ Sterilized Milk
F-07| 110 - 48 13,000 130 |Frozen Sea Food 163
F-08| 109 - 20-30 16,400 1,000 |Frozen Sea Food 665
' t/d '
F-09 91 - - 24,000 150 |Vegetable 0il, Fat 300
& Wax '
F-10 78 - - - 45 [Cake 4]
PW 54
F-11 65 5.0 0.6 3,600 75 |Candy 37
F-12 43 120 350 64,000 214 {Poultry, Pig, Pet & 323
Aguatic Foods
13 43 0.03 459 44,800 880 {Frozen Chicken 1,040
F-14 21 6 3.5 2,000 15 |Noodle 68
Paper pP~-01{ 145 - o0 10,000 65 i(Writing Paper 1,245
p-Q21 124 - 54,000 30,000 33Q (Board Paper, 1,230
t/Y Corrugate Medium
P-037 107 10 7,491 4,800 249 [Toilet Paper 2,958
t/Y
P-04 84 430 1,100 80,000 900 |Printing Paper, 11,360
Kraft Paper &
Cardboard
P-05 39 - 264 81,600 323 [Coated Paper, 152
t/Y Aluminum Foil
Textile} T-01} 146 600 - 1144,000| 4,530 |(rFiber, Yarn, Raw 10, 384
Cloth, Finished &
_ : | pyed Cloth
T-02] 197 2 6,000 19,200 100 |Dyeing of Cloth 113
y/d {Peak
_ 170)
T-031 203 - 2,400 6,400 180 [Bleaching & Dyeing 1,885
t/Y ' - Jof Cloth




A1 gt THBEE (2/3)
Type Annual Total _ Well
of Code|Fact.|Capital|Amount of |Area. No. of [Main Products Water .
Thdst. [No. [No. {MB) Shipment |(m?) Workers o,
' {(MB) {m3/4d)
Textile|T-04]| 193 1 3 - 3,200 50 |Printing & 25
T Dyeing of Cloth
T-051 200 - - 12,800 76 Knitwear, Cloth 180
' (Plan)
T-06} 198 - - 6,400 76 Bleaching & Dyeing 442
of Cloth
T-07! 189 20 120 4,800 300 Towel 549
Metal M-01 61 500 544.5| 45,108 507 Fan, TV, Refrige- 504
oo rator & Motor
M-02{ 96 30 1,200 9,600 684 |[Steel Bar, 1,190
Galvanized Sheet
M-03 89 - 15 24,000 250 Automobile Parts 162
M-04| 206 7 8 4,000 40 Iron Rod 6
M-05 73 100 143.9] 70,400 350 Steel Bar, Aluminum 620
: Bar, Sash, Brass
M-06 53 45 50 8,807 390 Air Conditioner 70
M-07 34 1 - 2,400 87 Parts of Motorcycle 58
M-08 42 15 72 15,600 201 Automobile Parts 40
M~-09 6o 150 - 21,000 200 Steel Angle, Channels 451
’ : Flat Bar, Square Bar
M-10] 207 20 15 6,400 60 Drawing Dies, 17
Carbide Tip
M-11| 116 126 530 24,300 345 Electrical Farts of 212
: Motorcar
M-12 97 - 1,300 7,200 31 Steel Pipe 107
t/M
M-13| 208 - 100 9,600 Q0 Fine Steel Wire 20
t/4
M-14! 115 65 73.2| 83,315 310 Truck (Medium & 269
Large Size) Bus
M-15) 101 {1,376 2,139 41,600 469 Tin Plate, Tin- 3,162
Free Steel
M-16} 100 - 140 12,634 127 Iron Wire, Steel 529
Wire, Spring Wire
M-17 56 40 53,200 24,213 413 Coil Spring 140
t/Y Leaf Spring
M-18 64 130 5,476 124,800 585 Passenger Car, 617
Pilckup Truck
M-19 57 110 2,710 17,600 341 Motorcycle, Engine 350
for General Use
M-20 49 33 70 19,200 1G5 Piston Ring 23

— 67 .




T3 L Heb BB (3/3)
: _ —_—
Type annual - jTotal S - - Well
of Code{Fact.{Capital {Awmount of|Area  |No. of {Main Products - Water
Indst. {No. |No. |(M¥) Shipment [{(m?) [Workers| : Co ot
(MB) S {m*/4)
Chemical|C-01{ 155 18 100 20,800 67 |Medicines (Tablet, 75
- . : Injection, Syrup) o
c-02| 168 30 450 .[81,600| 102 |{Resins | . .. . 330
C-03| 209 2.5 15 275 120 ° |Electro-Plating, 36
. . ‘a Plating
c-04| 210 20 - 32,000/ 110 |Medicine 0
SR L PW 30
C-05| 149 -~ - 64,000] 325 |[cCaustic. Soda, .| 1,560
- Lo ' . . ~ [Hydrochloric acid
C-06| 147 10 180 32,000 67 |Pesticide ‘ ‘ 27
C-07] 106 - 100 12,000 96 |Vegetable 0il 83
_ Soap, Margarine
c-08] 94 12 533 20,336 531 |Soap, Cosmetic, 752
. ' ' 1 | Confectionery - o
C-09{ 82 | 360 720 22,400 276 |[Shampoo,. Blucher, 226
- Surface Active Agent _
Cc-10| 51 - 900 17,000{ 100 |Latex, Resin 300
e/l -
c~11}] 25 80 |ca 180 80,000{ 240 |Plasticizer, 1,020
. |Plastics
c-12 7 - - 20,000 109 Sorbitol, Dextrose 250
c-13| 29 | . 24.5 18.8 [25,600| 94 [|Medicines (Tablet, 45
' Cream & Liguid):
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3 JEFKODKA

#3
R t R 3 . . .
Code|Fact.| Temp. Turbir-} - Alkali-|T/Hard~|Chlo~ |T/Iron|TDS ‘Flec.  iWell
No. |No. | (°C) Jdity pH nity ness ride ' 1 Cond. - |Depth
Sy b | (mg/1) [((mg/Ll) [ {ma/1) | (mg/L)] (mg/1)| (uS/cm) | (m)
p-0l| 170 | * * _ -
: 28,11 3 7.0 = - - - - 2,020 -
r-o2| 103 | 27- * 7-8 210- 32~ 250~ 0.3 | 1,070 1,200-| 140
| 30 | 14 250 160 375 1,800
F-03| 135 ) * | * ¥ *
33.2| 0O 7.00f 329 56 24 0.02 - 725 110
F-04] 130 | ¥ p *p* o
36.5) 4 7.80 - - - - - 750| 140
F-05| 127 | - 2.4 | 6.7 268 . 185 188 0.1 672 960| 150
F-06| 114 | 36 - * 380 76 35 0.05 - * 140
7.95 788
F-07| 110 | - 0 * - - - - - * -
: 7.64 760
F-08| 109 | * * * - 102 96 | 0.4 688 * -
-} 35 0 8.02 762
F-09| 91 - 1.7 1 7.7 302 125 124 0.32 - 965| 130
F-10| 78 - 2.70| 6.95 - 750 838 0.25| 2,196 -1 120
F-11| 65 * * L *
33 0 7.071 342 89 17 0.19 - 705] 60
F-12| 48 - Dirty|10.95] 825 ) 423 - ~1 9,200 -
F-13| 43 |27- Ca. 5~ 400 136 37.5| 0.3 - * -
34 1-2 7 678
F~14 21 * * *
34.1 7.24 ~ - - - - 711} 110
Hote: Figure under * was measured by the Study Team.
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Table 3.3: Quality of Well Watexr (Continued, 2/4)

Fact.

Turbi-

Alkali-

T/iron

.TDS: F

Elec,.:

Code Temp. : T/Hard- Chl§~ 1 Well
No.. |No. (°c) |dity pH [nity = |ness. |ride [ | . . |Cond. i |Depty
: (°y . - | {mg/1) | (mg/1) |[(mg/1)[{mg/1}| (ing/1) (us/cm) | (m)
P-O1| 145 | * L e
35.6| 15.0 | 7.40[ 250 460 655| 0.28] 1,542| 2,980 100
p-02| 124 | -~ - . - - - -1k ] 100
' 6.84 2,510
P-03{ 107 | * * * 315 181 1451 0.17| 25.5). * 220
36.0| 16.0 | 7.20 1,333
P-04| 84 |32- 96 7.48| 256 260 315| 0.86] 1,200 -1 9
p-05| 39 - - - - - - - - -
p-01| 146 | 39 0 7.7 | 2.70 90 30| 0.4 | “390] 1,050 210-|
_ R XTIN
p-02] 197 | * * * _ - * _
30.8] 19 7,29 - 176 662 0.05| 1,500| 1,786| &0
T-03) 203 | * * : .k
31.1 7.4 225 - 375 0.03] 1,162{ . 1,852 -
T-04}] 193 | * * * *
30.5] 2 65.98 - - - - -t 0 1,925] 54
-05 200 | * * « | 225 320 403 0.1 865 * -
31.4| 0-2 7.02 1,880
T~06] 198 | * * * - - - - o 80
30.8| 12 6.87 1,824
T-07! 189 | * * * 186 380 4851 0.2~ 900 * -
30.6| 14 6.93 0.6 1,849
Note: Figure under * was measured by the Study

Team.,




Table 3.3: Quaiity-of Well Water (Continued, 3/4)

M-02
M-03
1-04
M-05

M-06

M-07

M-08

HM-09

M-10

M-12

M-13
M-14
M-15

M-16

Note:

Fact; Temp{-Tﬁfbif O Alkali- T/Hardf Chlo- T/Iron DS |Elec. - well
INo. - [(°C) |aity | pH [nity  [ness |ride | . Cond,  |Depth
co ey R NCTARE (mg/;)' (mg/l) (mg/l) (mg/l)'(us/cm) {m)
61 * 9 7.10 - - - - - 11| 80-
: 33.8 100
a6 | 30 - 7 216 | 200- 200-{ '0.3- 500| 1,680-| 80
300 400 1.0 2,000
g9 | - * - 312 - 2.31 - x 120
33.3 6.71 1,350
206 | * * * *
31.5] 9 6.52 - - - - ~{ 4,680| 83
73 * & . * - . - — - * a0
28.1| 16 6.94 1,820
53 - - - - - - - - - -
34 — * L% — — - - - *
2 7.25 975| 54
42 - ~ - - - - - - -| 100
69 * F 4 * _ - — _ —_ * -
31.9( 3 7.06 1,068
207 | * * * «
29.8] 37 6.92| 204 582 760| 2.12| 1,890 2,710! 60
116 * * * *
33.4] 6 7.471 311 47 114| 0.005 445 1,250| 135
97 - - 6.3 469 385 358 0.5 | 1,101 1,573| 84
208 | * * - - - - -
30.0f 7.0] 7.4 1,989
115 | * * * 342 80 80.6| 1.79 -l * 150
34,1] © '7.24 1,100
101 ~ - 6.8- 234 80.1] 17.6| 0.2~ 441- 630~ | 100-
7.9 ' ’ 0.4 462 660 120
100 ~ - 7.10] 320 98 63| 0.16 - 794 -

Figure under

* was

measured by the Study Teaam.




Table 3.3: Quality of Well Water (Continued, 4/4)

CodejFact. |Temp. | Turbi- - |alkali~|T/Hard-|Chlo- |T/Iron|TDS . |Elec.:.. |Well
No. [No. {(°C) ldity pH {nity Iness  |ride o . ..]Cond. .:|Depth
(°) (mg/1) 4 (mg/1) {{mg/1)|{mg/1)) (mg/1)|(uS/cm}| (m)
M-17] 56 | * * x - | 83 a0 o.98] s26| @ * -
1 33.8] 4 7.05 863
M-18] 64 | * 0.¢ | 7.0-} 279 97 gal - - * 111
28.3 8.1 ' 850
m-19| 57 | 33.0] 4 6.3 | 260 278 450| 0.3 | 1,155 1,650| 125
M-20] 49 | * * * 292 124 116{ 0.07 -] x 140
32.71 0 7.61 | 1,283
c-o1| 155 | * * * *
30.4| 92 7.45 - 102 194| 1.45 -1 1,700| 126
c-02| 168 | * * * 300 a5 120{ 0.04 - ox 120
' 35.41 0O 7.42 1,010
c-03] 209 | 28 1 7.0 | 188 57 400| 1.7 452 770 75
c-04| 210 - |128 7.35 - 879 1,114} 4 2,124 - -
c-05) 149 | * * * - - ~ - - % 60-
31.4] © 6.88 2,600} 80
C-06| 147 | * * *
33.6 7.6 - - - - - 720{ 42
c-07| 106 | - - 7.75| 300 33.3| 203.2| 0.19 -{ 1,280] 150
c-08| o4 | - 6.5-| - 180- | 180- 250-| 2- 600-{ * 90
7.2 220 380 450 7 900| 1,360
c-09| 82 | 30 - 7.25 - 87 %] - 488 - -
c-10] 51 | * x| - - - - - * 36
32.6| © 7.47 887
c-11f-25 | ¢« | % - 70 -1 o0.12 - 115
36.4] 0 7.52 1,027
c-12] 7|+ | = * *
34.5| 0 7.27 - - - - - 987 -
c-13]° 29 | * * * | *
33,4 © 7.58| 364 192 - - - 715{ 80
Note: Figure under * was measured by the Study Team,
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