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(2040

)

No. No.
(ha) ) (m*_) (ha) () (')

1 [SiPraya 226 57,495 30,107| 15 |Don Mueang 4,941 383,983 154822
2 |Rattanakosin 367 49,480 28,608| 16 |NongBon 6,385 264,883 133,501
3 |Din Daeng 5,931 689,699 357,260| 17 |Min Buri 4,165 274,182 138,188
4 [Chong Nonsi 2,872 372,960 202,332| 18 |Lat Krabang-1 1,258 59,502 29,989
5 |Nong Khaem 6,239 590,483 232,450| 19 |NongChok-1 2,109 208,634 96,199
6 Thung Khru North 1,513 128,637 53,875 20 |Jomthong 5,816 453,938 221578
7  |Thung Khru South 2,934 127,39 60,532| 21 |LatPhrao 6,206 475,384 191675
8 [Chatuchak 3,645 239,653 139,980| 22 |Sai Mai 2,958 158,188 63,781
9  [KhlongToei 7,309 579,670 323,508 | 23 |KhlongSam Wa 5,015 310,738 156,612
10 |Bang Sue 2,095 229,063 103,413| 24 |Lat Krabang-2 4,959 211,457 106,575
11 |Thon BuriNorth 2,922 359,542 158,655| 25 |Lat Krabang-3 988 28,129 14,178
12 |Thon Buri South 2,087 333,707 141,005| 26 |NongChok-2 309 20,908 10,538
13 |Wangthonlang 2,872 246,098 117,315| 27 |TalingChan 759 149,866 50,751
14 [Bunkhum 5,639 340,430 137,262 92,519 7,344,105 3,454,689
62,939 281,895 113,660
155,458 7,626,000 3,568,349
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Cl Context Information
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DOE Department of Environment, BMA

DOLA Department of Local Administration, MOI

DWF Dry Weather Flow

EIA Environmental Impact Assessment

F/S Feasibility Study
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JICA Japan International Cooperation Agency

MOI Ministry of Interior

MOIn Ministry of Industry

MONRE Ministry of Natural Resources and Environment

MOSTE Ministry of Science, Technology and Environment
(present MONRE)

M/P Master Plan
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ODA Official Development Aid

OECD Organization for Economic Cooperation and
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3.1

3.11

(D

(MONRE: Ministry of Natural Resources and Environment)

(ONEP: Office of Natural Resources and Environmental Policy and Planning)
(DOLA: Department of Local
Administration, Ministry of Interior)

(PCD: Pollution Control Department)

(MQln:
Ministry of Industry)
(WMA: Wastewater Management Authority)
2
(1999
)
DOLA ONEP
3.1.2
(1)
1961 5
7 1992-1996

7



Chin

8 1997-2001
9 2002-2006
DO 2 mg/l
10 2007-2011
85
(2) (2010-2041)
2009 10 5
Environmental Board)
(2010-2041)
1,400 m¥ 101
7 15
900 m%
(2010-16 ) BMA

Thon Buri

320
10

(National

m’/

Klong Toei

311



70% of Municipal wastewater

L

AN

Treated wastewater (3 million m>/ dav)

Untreated wastewater (11 million m3/ dav)

———

The overall wastewater management

diagram

/\

r\.

Emergency period
(7 vears) from vear
2010-2016

!

Middle period (15 vears)
from vear 2017-2031

r

In Bangkok 2 places

City municipal 4 places
Town municipality 66 places
Municipal district 426 places
Sub district administration
organization 167 places

Municipal district

578 places
Sub district administration
organization 2,000 places

Treated wastewater
(3 million m3/ day)

Treated wastewater
(2 million m3/ day)

Long term period
(10 vears)
from vear 2032-2041

h 4

Sub district
administration
organization

4.333 places

Treated wastewater
(4 million m3/ dav)

:PCD

3.11

(2010-2041)




3.2 BMA

3.21

(D

BMA
BMA

Enhancement and Conservation of National Environmental Quality Act, 1992

EIA

(Pollution Control Department, PCD)

Environmental Quality Promotion and Prevention Act, 1992

BMA Service Administration Regulations Act, 1985, and its amendment, 1996

BMA ( 1977 )
BMA

Building Control Act, 1979, its amendment, 1992

PCD Effluent Quality Standard Code of Law (1994)

10



The Land Development Act, 2000

¢ Public Health Act, 1992

¢ Factory Act, 1992

+ Royal Decree on Wastewater Management Authority, 1995
« Industrial Works Act, 1992

¢ Hazardous Substances Act, 1992

¢ Industrial Estate Authority of Thailand Act, 1979

+ Public Works Department Decree, 1994

« Private Sector Participation Act, 1992

2
1992 (Enhancement and Conservation of National Quality Act)
(Ministry of Industry) (Factory Act of 1992)
1994 ( )
3.2.1
( 7 km - 62 km) 4 (62 km — 142 km) 3 (142 km
— 379 km) 2 BMR
(Industrial Effluent Standards) (Building
Effluent Standards) (Housing Estate Effluent Standards) (Effluent
Standard for Pig Farm) (Gas Station and Oil Terminal Effluent Standard)

(Effluent Standard for Coastal Aquaculture Effluent Standard for Brackish Aquaculture)

1



321

DO BOD
(mg/1) (mg/l)
( 7 — 62 km) Class 4 2 4
( 62 — 142 km) Class 3 4 2
( 142 — 379 km) Class 2 6 15
Class 1:
@
)
Class 2:
@
)
©))
(4)
Class 3:
@
)
Class 4:
@
)
Class 5: Class 1 4
: Law and Standard on Pollution Contral in Thailand, 3nd Edition, 1994
(3)
"BMA Requirement” Public Health
Act(1992) Building Effluent Standard (Type A )
DO
BOD/N 4
3.2.2
3.22 (BMA )
BMA
1. pH 5-9 5-9
2.BOD mg/I <20 <20
3.SS mg/I <30 <30
4. * mg/| <10
5. mg/l <35
6. mg/I <5
7. mg/I <2
8. mg/I >5
) * BOD/N 4
: DDS
2009
10 5 (National Environmental Board)

12




2010 6 2

3.2.3 (MONRE
6 2
1.pH - 5.5-9.0
2. BOD ( ) * mg/l 20
3. S5 ** mg/l 30
4. mg/l 5
5. mg/l 2
6. mg/l 20
)*
falad 50 mg/l
: MONRE
()] BMA
( 3.24)

13




324

A B C D E
1. pH 5-9 59 5-9 5-9 5-9
2. BOD (mg/l) 20 30 40 50 200
3. SS (mg/l) 30 40 50 50 60
4, (mg/l) 500 500 500 500
5. 0.5 05 0.5 0.5
6. (mg/l) 35 35 40 40
7. (mg/l) 10 10 15 15
8. (mg/1) 25 25
9. (mg/l) 20 20 20 20 100
10. (mg/l) 1.0 1.0 3.0 4.0
A B C D E
( ) =500 100 = B < 500 <100 - -
( ) =200 60 = B < 200 <60 - B
( ) - =250 50=C <250 | 10=D<50 -
1,000=C<
2 . - ! 1 -
(m?) 5,000 5,000 < 1,000
( ) =30 10=B<30 - <10t -
5,000=B <
2 — ’ _ 1 _
(m?) = 25,000 25,000 < 5,000
() 5 5002 1m:§:mo m:%<mo
) _ 10,000=B< | 5,000=C< )
(m?) = 55,000 55,000 10,000 < 5,000
2 _ 5000=B< | 1,000=C< 1
(m%) = 25,000 25,000 5.000° < 1,000
2 _ 2,500=B< | 1,000=C< 500 =D <
(m°) = 2,500 1,500 1,500 1,000
2 _ 500 =B < _ 100=D<
(m) = 2,500 2 500 250 = C < 500 250 <100
2,000=C<
2 _ ’
(m?) = 10,000 10,000 < 2,000
(m?) 3 =1,000
)

1 - Ministerial Regulation Copy 51 B.E. 2541 (1998) — Building Control — The Ministry of Interior Affairs

2 - Notification of the Ministry of Natural Resources and Environment : Housing Estate Standards dated November 7,
B.E. 2548 (2005) published in the Royal Government Gazette, Vol. 122 Part 125 D, dated December 29, B.E. 2548

(2005)

3 - Bangkok Metropolitan Administration Ordinance on Building Control 2001
*For individual house, provision of septic tank, grease trap and filter trap (to remove impurities) is mandated,
which is written on the BMA same regulation above.

: Bangkok Metropolitan Administration Code of Law (Minister of Interior), Effluent Quality Standard (Amended

Act)

14




(5) BMA

BMA ordinance : Collected Wastewater Tariff 2004

3.2.2
(D) BMA
BMA 2008 BMA 2009 —12
BMA
5
2009 2012 2020 3.25
3.25
2008 2009 2012 2020
1. % 40 40 42 60
2.
2.1 (BOD) mg/I 15 15 10 10
2.2 (DO) mg/I 1 1 15 2.0
2.3 (DO) mgl/l 2 2 2 25
3.
31 % 3 4 5 7
3.2 m®/ 5,000 5,000 10,000 12,000
:BMA
BOD
2 / /
BMA 2020 (City Development Plan)

15



(Land / Use Plan)

(3) (MWA)
MWA 2057
MWA BMA Nonthaburi
BMR BMA
326 MWA (2009 )
595 m® ( ) 59 m*( ) 654
53 MWA 4
326 MWA (2009 )
( m)
595
403
46
50
46
() 59
( ) 31
20
1,250
: MWA
(4) BMA
BMA 2007 12 )
327
2
2.1

16

Samut Prakan



BMA

2.2

180 mY CO, 5
10%
32.7

(Mton, CO,

1
1.1 0.10
1.2 0.28

2
2.1 0.05
2.2 0.03
0.46

100

m®/

: Bangkok Metropolitan Administration Action Plan on Global Warming Mitigation 2007 — 2012, Executive

Summary)

17



3.3

3.3.1

)

1,000

N e

33.1
5
BOD 12 113
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|-
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2 TAREEEOZR

1992 FEITNTIEL ST BRERPRFEIRIZHE V. & A EBUF I 1998 FFICNBREZ #7 L. BMA
NN ADOEE L= O P XK 100 km® ORI T T AE 0 Y =2 &£ 2 & 2k
WZLliz, ZO7 =l NOBEEIHET D202, BUFIL 75:25 OEIEG T BMA IZHiBh4:
T EICARE LT, ENLK, 5 DO FAKRELE & 220 km DL _EOBEEE N ST,

HAE, DDS 13 7 7 At FAKALERSS 2@ A P L, 192 km® O i #7344 5 EHiA T K
675,000 m’/ H (F/KALEEEES) 992,000 m™/ H) Z4LEL L T\ 5, £ Off, DDS X, NHA (¥
A FHEENL) DORBE ST 12 7 FrO/NEALERE; . Makkasan Pond, Rama IX Pond @
S ARV LRERR 72 & 3 o BT O/ NBUSTILER 5% 2 iR BE L TN D,

(©)) Rl & HERr & 2

2008 IZH517 5 BMA @ DDS (HEK T7KiE)R) OEREHREIT 660 4 ThH D, RFHAED
PRSI, AR MR T KALBREG O G - AR BB A Y T K E A (10 T AL
) Th D, 2008 FFONKEEHIOIERHIKE 156 4122 T, FEERTAER 289 4, Efy
Tk 113 4, 28558 4 Th D, FRIILLTO LB Th b, RFEOFENLLIL, Gl -5
VR HRE Y %, [X3.3.2 |2 DDS O /KEEHE O & WAL A R~

KEEBE R
(14)
% e /N = . VEY TN A TKALER
P e FE R Fin AT
@4 (16) (15)
- TR TR TR
" (‘335) (Din Daeng 45 #£[X) (Chong Nonsi & #E[X) (Nong Khaeng & #i£[X)
(163) (149) (88)

Hh: A
X 3.3.2 KEEHEIBOM: L BB AR

TG OMERFEEIL, PN S A7z FAKALERYS (Si Praya, Rattanakosin) <°/NHAR
LR IE DDS HEEH Th 575, Z1LLARED 5 TR (Chong Nonsi, Nong Khaem,
Thung Khru, Din Daeng, Chatuchak) (34— % — (—{HiEA) Fu o=/ b OMEREHES
fEAZFEE N TV D,
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(4)

1998 75:25 BMA
331
(km?) () m¥ ) BMA: ) | ( Baht)
1. Si Praya 2.7 120,000 30,000 1994 BMA 100 % 464
2. Rattanakosin 4.1 70,000 40,000 2000 100% 883
3. Din Daeng 37.0 1,080,000 350,000 2004 25:75 6,382
4. Chong Nonsi 28.5 580,000 200,000 2000 40 : 60 4,552
5. Nong Khaem 44.0 520,000 157,000 2002 40 : 60 2,348
6. Thung Khru 42.0 177,000 65,000 2002 40 : 60 1,760
7. Chatuchak 33.4 432,000 150,000 2005 60 : 40 3,482
8. 25,700
12 '
191.7 2,979,000 1,017,700 19,871
BMA F/S )
1. Bang Sue 21.0 250,000 120,000 2012 BMA 100 % 4,732
2. Klong Toei 56.0 485,000 360,000 60 : 40 11,046
3. Thon Buri 59.0 704,000 305,000 11,561
136.0 1,439,000 785,000 27,339
BMA
2008
. ( 7 ) 587 Baht
. ( ) 40 Baht
. 17 Baht
. 644 Baht
. 2.38 Baht/m®
. 7.44 Baht/m®
2004
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BMA 2007
(MWA) 2008
BMA
2 Baht/m® 4 Baht/m® 4 8Baht/m®
(5) BMA DDS
BMA 5 (2007—2011 ) 332
10
3.32 BMA
Revenue of BMA unit: Baht
Fiscal Year 2007 2008 2009 2010 2011
1. Tax 37,372,400,000] 42,832,700,000| 43,783,000,000f 39,133,000,000]  44,133,000,000
2. Fees, Permission Charge, Fines and Services 815,000,000 897,300,000 950,000,000 950,000,000 1,150,000,000
3. Property Management 500,000,000\ 802,000,000 723,000,000 373,000,000 323,000,000
4. Commercial Infrastructure and etc. 30,000,000 44,000,000 44,000,000 44,000,000 34,000,000
5. Miscellaneous 282,600,000 424,000,000 500,000,000 500,000,000 360,000,000
Total Revenue 39,000,000,000]  45,000,000,000] 46,000,000,000f 41,000,000,000]  46,000,000,000
Expenditure of BMA unit: Baht
Fiscal Year 2007 2008 2009 2010 2011
1. General Administration 8,359,262,200 9,738,893,800 9,140,100,500 8,695,308,000]  10,343,264,100)
2. Cleansing and Tidiness Management 6,945,997,700 7,063,651,400 7,694,338,800 6,781,565,400 6,528,033,500
3. Civil Engineering and Transportation 6,310,388,600 7,824,462,700 9,502,949,300 6,839,042,500 9,247,871,600
4. Drainage and Wastewater Management 4,327,169,300) 3,403,212,200 4,392,755,400 4,162,919,900 3,863,689,700
5. Social Services and development 4,268,172,600) 7,568,494,200 4,900,007,800 5,005,342,300 5,536,988,100
6. Public Health 4560,127,100) 4877,101,300 5,440,200,900 5,331,121 400 5,710,355,500
7. Education 4,228,882,500 4,524,184,400 4,929,647,300 4,184,700,500 4,769,797,500
Total Expenditure 39,000,000,000]  45,000,000,000]  46,000,000,000f  41,000,000,000]  46,000,000,000
BMA
DDS 5 2007—2011 3.3.3
3.3.3 DDS
DDS Budget for Purposes unit: Baht
Fiscal Year 2007 2008 2009 2010 2011
1. General Administration 27,714,400 41,286,200 41,241,600 71,209,300 62,731,200
2. Drainage System Development 1,351,714,200 517,832,800 675,557,400 374,933,100 416,328,500
3. Drainage Management and Flood Protection 1,495,572,700, 1,684,136,300 1,919,903,600 1,920,235,900 2,037,003,700
4. Water Quality Management 706,220,300 354,428,300 977,039,300 1,214,282,700 673,887,600
Total Budget 3,581,221,600 2,597,683,600 3,613,741,900] 3,580,661,000 3,189,951,000
DDS Expenditure for Type of Expenses unit: Baht
Fiscal Year 2007 2008 2009 2010 2011
1. Salaries 464,421,300 502,133,300 530,948,400 532,284,500 446,714,700
2. Wages 69,022,700 63,131,400 62,232,900 88,306,000 46,253,800
3. Office supplies and materials 292,363,800 546,557,900 560,184,400 518,065,800 604,200,200
4. Utilities 182,112,500 182,166,600 187,226,200 264,552,700 198,257,500
5. Land and Property 1,982,196,900 954,059,200 1,361,213,800 1,171,004,000 870,834,600
6. Subsidy 8,720,500 8,841,500 9,185,500 9,533,000 10,016,000
7. Other expenses 582,383,900 340,793,700 902,750,700 996,915,000 1,013,674,200
Total Expenditures 3,581,221,600 2,597,683,600 3,613,741,900 3,580,661,000 3,189,951,000

BMA
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3.3.2

(1)
1968 CDM
1981 JICA 370 km? 10
1992 PCD
1998 100 km?
1999 JICA :26
JICA
1983 —86
1987—89
1981 BMA JICA
DO
10
JICA 2
1999 JICA
BMA
(2
JICA 1999
13
2020 20
BMA
7 Bang Sue
Toei Thon Buri North Thon Buri South
12 100

22

370 km?
40 km 20km
1992
1999
BMA
BMA 1999
20
Klong
m’/



40%

2008 BMA
2009—12 2012 42 2020
60 DDS 3.33
Bang Sue

Klong Toei Thon Buri North Thon Buri South
Nong Bon FIS DDS

Min Buri F/S

20 8

(m% )

4,000,000

3500,000

3,000,000

2500,000 [

2,000,000 [

1,500,000

1,000,000

Khlong Toei

|
! Bang Sue |
|

I” Chong Nonsi
SiPraya

N Nong Khaem hack
Thung Khru Chatuchac
Din Daen
Rattanakosin | _gl l

500,000 [ l
0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
:DDS

()

BMA

2008 62 m

23




2008

Chong Nonsi

Rama IX

(2)

2008

3.34

)

DDS

2008
DO

3
(dripping tube)
7
Nong Khaem
7 3
2008 15,100 m* 9,430 m®
DDS 12,000 m*

9,430 m®

Nong Khaem Chatuchak Bang Phlat Bang Khae

( )
DO 1 myg/l
95
JICA 1987-89
41 DO 1.8 mg/l Thon Buri 16
2.4 mg/l

18
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1 3.3.2 2

3.31
) (No.13 Chong Nonsi )

(No.8 Pak K. Talad

2 Aerated Lagoon System

« Makkason Pond Klong Sam Sen
¢ Rama IX Pond Klong LatPhrao

1 334 RamIXPond 2

3.3.3 Ram IX Pond
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FLOMG WATER GUALITY IMPROVENENT PROJECT

krinpwsnnedy pookanrnies L

DERSATMENT OF | CRAIKAGE ARG SEWCEAGE
f P,

ERANTECH OORSILTANT CC LTD
A& N OOARIN TRAT O 0TH

]

LT SR e ]

i
- -

*ETE-TtI.I Al L
L ;:

BYBTEM 4
g

Station for Water Dilution Systems

Aerated Lagoon Systems

IName of P.S. and Gate Name of Aerated Lagoon Systems
System 1 & 2 System 3 A-1|Makkasan Pond
1JBang Khen GhaoP.S. 12 |Sathong P.S. A-2|Rama IX Pond
2 |Bang Khen Mai P.S. 13 |Chong Nonsi Temporary P.S.
3|Bang Sue P.S. 14 [Rama IV P.S.
4 |Sam Sen P.S. System 4
5 |Tavale P.S. 15 [Khlong Toey P.S.
6 |Ban Lum Phu Gate 16 [Bang Chak P.S.
7 |Phra Phinhlao Gate 17 |[Bang Or P.S.
8 |Pak K Talad Gate 18 [Bang Na P.S.
9]0ug Ang Gate
10 |Krung Kasem P.S.
11 JPhra Khanong P.S.
:DDS
3.34
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3.35

Klong Toei
Thon Buri
(D Klong Toei
The U.S. TDA (Trade and Development Agency) 2001 8 CDM(
) (F/S)
(BMAG0 %: 40 %)
5
(2 Thon Buri
2005 F/S DDS 305000m?*/
North South
F/S FIS
2012 2013 2014-16
ADB AFD( )
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3.4

341

1983

Flood Protection in Bangkok Area

1983

JICA

3m’ls

28

66

Baht
1983 —86




1,057 m’/s 474 m¥s 1,531 m*fs
72 km
77 km

)

3.4.2 Phra Nakhon
Yan Nawa

:DDS
3.4.2 Phra Nakhon Yan Nawa
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3.4.3 344
Nara Thiwat Rajanagarindra Phetchaburi

(2)

3.43 Phra
Nakhon

30




:DDS

Phra Nakhon

343

Drainage Tunnel Project

®)

15 22m

m

5

%s

1555 m

130 m¥s
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sting Drainage Tunnels Gee 4 e@ 7

7 Ex
- Capacity | Diameter Length Budget
No. Tunnel Description .
P m¥9) (m) (m) | (Mil. Baht)
1 Sukmvid Soi 26 4.0 @1.00 1.10 30
2 Klong Permprachakomn 30.0 ©3.40 1.88] 495
S @150 1.90)
3 Phaya Thai District 45 ©2.40 0.68 339
. @150 0.03
4 Sukmvid Soi 42 6.0 180 120 129
o @150 0.03
5 Sukmvid Soi 49 6.0 ©180 1.10 109
Klong Saeng Saeb & Klong Lab Prao
6 to Chao Phraya River 60.0 @500 516 2,336
7 | Makkasan Pond to Chao Phraya River 45.0 4.60 5.98 2,166
Total 155.5 19.18 5,604
4 Tunnels under constructions oeee
e Capacity Diameter Length Budget
No. Tunnel Description (m3/s) (m) (km) (Mil. Baht)
1 Klong Bansue 60.0 ¢5.00 6.40 2,500
2 Nongbon to Khlong Prawet Burirom 20.0 3.00 3.30 995
Klong Samg Saob
3 to Chao Phraya River Loo @400 380 615
4 Klong Bang Khem 40.0 3.80 10.70 2,400
Total 130.0 24.20 6,510
:Action Plan For Flooding Preventation (2010)
344
-
[ ¥ W =

3.4.7 No.7 Makkasan

3.4.6 No.6 Klong Saen Saep

3.4.8 No.7 Makkasan
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(4)

Action Plan for Flooding Preventation (2010)

15

345 3.4.6 3.4.1

N ufgasewm iy .
70 WA
OO _
B el 0 703 e
LR 0 A T .
vy e 5 b s 1 s e
0 20 km

: Action Plan For Flooding Preventation (2010)

345 15
34.1 15
No.
1 Chan Road, St. Louis and Sarhupradit Sathorn
2 Phahonyothin Road between Klong Samsen and Klong Bang Sue Prayathai
3 Sukhumvit Road from Klong Prakanong to Soi La salle Pra-ka-nong
4 Sukhumvit Road (Soi Sukhumvit 39 and 49) Withana
5 Lad Prao Road from Klong Lad Prao to The Mall Department Wangthonglang, Bang Kapi
6 Nawamin Road from Klong don-e-ka to Prasert Monookij Bieng Koom
7 Ratchadapisek Road (in front of Robinson Department Store) Dingdaeng
8 Ratchadapisek Road (Lap Prao intersection area) Chatuchak
9 Phechaburi Road from Bunthutthong to Ratthawee inter section Ratchathawee
10 Nikom Makkasun Road Ratchathawee
1 Rama VI Road (in front of Pra-jae-jeen Market) Ratchathawee
12 Phetkasem Road, Soi Phetkasem 63 (Wat Muang) Bang kae
13 Yen-R-Kad Road from Nanglinjee Road to Soi Sri Bumpen ‘Yannawa
14 Srinakarin between klong Ta-sat to Klong Ta-chang Prawet
15 Sanam-Chai Road and Maharaj Road Phra-nakon

: Action Plan For Flooding Preventation (2010)
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: Action Plan For Flooding Preventation (2010)
3.4.6 No.15 Pra Nakhon

Pra Nakhon
3.4.2
DDS 7
(12
(1) 7
(A)
7 2 Si Praya
DDS 5
7 3.4.2

34
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Rattanakosin
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(B)

7 2009 3.4.3 7
693,300 m*/ 992,000 m% 70 %
Thung Khru 5
60~80 %
BOD SS 24~56 mg/I 38 mg/l  24~121 mg/l 58 mg/l
BOD SS 3.3~10.5 mg/l 6.2 mg/l 5.6~11.7 mg/l
8.6 mg/I BOD
82% SS 78
343 7 2009
BOD (mg/l) SS (mg/l)
3 0 0 0
m¥ ) (m7 ) (%) (%) (%)
Si Praya 30,000 18,213 60.7 56 5 90.5 109 7 94.0
Rattanakosin 40,000 28,791 72.0 44 11 76.4 26 11 55.5
Din Daeng 350,000 | 204,931 58.6 27 5 80.6 31 8 73.4
Chong Nonsi 200,000 | 124,282 62.1 24 5 79.3 24 7 72.7
Nong Kaem 157,000 | 132,605 84.5 51 4 93.2 121 10 91.4
Thung Khru 65,000 63,980 98.4 28 3 88.5 59 6 90.6
Chatuchak 150,000 | 120,470 80.3 33 11 67.8 37 12 68.4
) Chong Nonsi 2007 (2008 2009 )
7 2009 347 3414
Nong Khaem Thung Khru
5
BOD SS
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250,000

200,000 /Néd
——Si Phraya
150,000 —B— Rattanakosin
- —A—Din Daen
mE —Jl- Chong Nonsi
100,000 —j#—Nong Khaem
—o—Thung Khru
—{I—- Chatuchak
50,000 o
0 T T T T T T T T T T
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
3.4.7 7
140
120
100
5
2 ~ —e—BOD (in)
©
£ —e—BOD (out)
@ 60 _
g —&—SS (in)
© —&—SS (out)
40 -
20
a—t—b————b—2—0—0—¢
0 T T T T T T T T T T

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year

3.4.8 SiPraya

37




140

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year

Rattanakosin WWTP

100
> /
- 80 A ]
S \ —e—BOD (in)
£ —e—BOD (out)
] 60
2 ‘\\‘ —&—SS (in)
© —A—SS (out)

40

20

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
3.49 Rattanakosin

140

120

100
>
E
- 80
2 —e—BOD (in)
s
% 60 —O—BO[? (out)
S —&—SS (in)
© 20 \ —&—SS (out)

20

0

3.410 DinDaeng
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140

Chong Nonsi WWTP

120
. A\*
>
= \
< 80
g —e—BOD (in)
o
£ —e—BOD (out)
@ 60
g —A—SS (in)
O
—A—SS (out)
40 A
20
0 T T T T T T T T T T
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
3.4.11 Chong Nonsi
140
Nong Khaem WWTP
120
100
>
— /
g 9 —e—BO0D (in)
g —e—BOD (out)
60
8 —&—SS (in)
o
© —&—SS (out)
40
(mg/h
20
0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year

3.4.12 Nong Khaem
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140

Thung Khru WWTP

120
100
>
E
- 80
2 —e—BOD (in)
S
£ 6 —A —e—BOD (out)
(@]

—A—SS (out
© o )\\‘\./‘\‘\‘ -
20
0 T T T T T T T T T T

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
3.4.13 Thung Khru
140
Chatuchak WWTP
120
100
>
3
= 80 )
k= —e—BOD (in)
g —e—BOD (out)
@ 60
g —&—SS (in)
© —a&—SS (out)
40
20
0

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year

3.4.14 Chatuchak
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(©)

7 2006-2008 3.4.4
2008 247 m® 674,881 m’/ 587 Baht
160 Baht/ 1md 2.38 Baht
3.4.4 7
2006 2007
(Baht/ ) (m¥ ) (Baht/m®) (Baht/ ) (m® ) (Baht/m®)
Si Praya 16,924,600 6,707,970 2.52 14,527,323 7,650,765 1.90
Rattanakosin 21,733,797 10,858,020 2.00 20,531,156 10,259,055 2.00
Din Daeng 211,671,464 75,310,876 2.81 | 211,731,322 72,562,479 2.92
Chong Nonsi 102,543,095 45,470,240 2.26 | 101,382,983 45,362,930 2.23
Nong Khaem 102,707,502 44,882,225 2.29 | 103,967,998 45,414,395 2.29
Tung Khru 37,032,813 17,565,260 211 48,149,850 21,856,930 2.20
Chatuchak 62,236,862 47,114,200 1.32 77,109,548 56,378,995 1.37
554,850,133 | 247,908,791 2.24 | 577,400,180 | 259,485,549 2.23
2008
(Baht/ ) (m¥ ) (Baht/m®)
Si Praya 15,816,624 4,870,102 3.25
Rattanakosin 20,396,005 10,511,637 1.94
Din Daeng 226,426,946 74,845,646 3.03
Chong Nonsi 102,651,954 39,761,658 2.58
Nong Khaem 105,338,029 48,533,481 2.17
Tung Khru 51,074,817 22,981,418 2.22
Chatuchak 65,492,251 45,502,829 1.44
Total 587,196,626 | 247,006,771 2.38
(2) NHA 12
DDS NHA 12
345 3.4.6 2007-2008
NHA DDS NHA
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345

(m¥ ) (m¥ )
2007 2008 2007 2008 (m¥ )
Ting Song Hong 1 578,160 387,960 1,584 1,060 3,000
Ting Song Hong 2 189,800 214,110 520 585 1,100
Bang Bua 360,255 259,860 987 710 1,200
Ram Indra 219,000 219,600 600 600 800
Huay Kwang 958,125 1,104,222 2,625 3,017 2,400
Tha Sai 505,525 538,752 1,385 1,472 1,400
Bang Na 419,385 432,612 1,149 1,182 1,500
Bon Kai 127,750 128,100 350 350 400
Klong Toey 438,000 356,850 1,200 975 1,200
Klong Chan 532,535 430,416 1,459 1,176 6,500
Hua Mark 433,620 530,334 1,188 1,449 1,500
Rom Kloa 856,290 733,098 2,346 2,003 3,800
5,618,445 5,335,914 15,393 14,579 24,800
: DDS
3.4.6
BOD(mg/l) BOD(mg/l) BOD (%)
2007 2008 2007 2008 2007 2008
Ting Song Hong 1 75 56 12 14 84 70
Ting Song Hong 2 165 168 13 10 92 94
Bang Bua 225 188 - - - -
Ram Indra 123 146 5 4 96 97
Huay Kwang 177 155 - - - -
Tha Sai 62 52 5 4 91 93
Bang Na 165 168 6 6 96 97
Bon Kai 97 218 6 6 97 97
Klong Toey 179 150 9 6 95 96
Klong Chan 108 115 8 10 93 91
Hua Mark 70 72 11 7 85 90
Rom Kloa 63 67 10 11 85 84
SS(mg/l) SS(mg/l) SS (%)
2007 2008 2007 2008 2007 2008
Ting Song Hong 1 30 32 13 13 57 59
Ting Song Hong 2 86 123 8 10 91 92
Bang Bua 154 124 - - - -
Ram Indra 192 292 15 14 92 95
Huay Kwang 58 52 - - - -
Tha Sai 19 28 5 9 72 67
Bang Na 142 172 6 7 96 96
Bon Kai 219 136 6 4 97 97
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SS(mg/l) SS(mg/l) SS (%)
2007 2008 2007 2008 2007 2008
Klong Toey 161 111 12 5 93 95
Klong Chan 103 106 35 34 66 68
Hua Mark 96 98 34 34 69 65
Rom Kloa 83 89 35 36 57 60
:DDS
3)
DDS
334 2
¢ Makkasan Pond Klong Sam Sen
¢ Rama IX Pond Klong Lat Phrao
On Nuch
347
(m* ) (m* )
2007 2008 2007 2008 (m¥ )
Makkasan 94,900,000 95,160,000 260,000 260,000 260,000
Rama IX 31,536,000 31,622,400 86,400 86,400 86,400
On Nuch 257,325 191,784 705 524 960
: DDS
34.8
BOD(mg/l) BOD(mg/l) | BOD (%)
2007 2008 2007 2008 2007 2008
Makkasan 27 17 21 15 22 10
Rama IX 21 19 14 10 35 45
On Nuch 358 352 35 36 90 90
SS(mg/l) SS(mgll) Ss (%)
2007 2008 2007 2008 2007 2008
Makkasan 23 94 14 58 40 38
Rama IX 38 26 13 7 66 74
On Nuch 150 174 52 54 65 69
:DDS
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3.4.3
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(2)

200 m*/

3.4.16

Community Type STP
(Capacity 200 m¥ )

|

' Sedimentation Tank
Inlet

Fixed Film Aeration Tank
- Solid Separation Tank
Lay-out Plan
2-stage treatment
with grease trap
Kitchen

Grease Trap

Screen

Ty

- ﬂ - Aerobic Bio  Public Drain
Washroom Septic Tank Eilter

3.4.16
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()

1 10
500
BOD 20 myg/l
3.4.18
34.17
Influent from .
~ Other Air Vent . Air Vent Public
LE;I ------------------- . _4 - Drain
[ T
L T T
wr T
Influent from : " I ! Manhole
Washroom e e e
PLAN
Air Vent
Inlet Pipe Sand or Soil

Manhole

e ———,,,LT LSS

o _/— - -

EC-60(S)
@1.80m><5.61m
Capacity 12 m®
Weight 12.4 t

i

Reinforced
Concrete

:DDS
3.4.17
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Outlet Pipe

......

EC-60 AF
@1.80m>=2.42m
Media: PE 105m%/m?
Capacity 4.8 m*
Weight 5.2t




sl way s (sl "y Jmt " ang by

]

q e Sl
T imw dagenpa SR R
e
T i i g e
FUSALE LY I
e - . : e 1o ) w._wﬂﬂ._:“,l___._..._.c Wary wead — L
n.m_. & g iy s oo Tl Winiy mepmpepaes | -
ST ¥ DL NMBEILEUN| GLUSE VEILIRR AT ey SIS | 8
] ._.q.p Y . W P vt iy g ..q
t ] m 4 nEvmpE A s v meprpeen (L
=l DL kel b
- R v T LT LY 5 _ e e
L e L Hﬂ P W /i
v - =
| T S : B z
TR AN EEEEN g | 5 z
iy BB S Ty e [ ° 5 0
| NEEERRARAE ] H £ 5
1 : SEEEEERE Sanl 5 28
c P 5
- T e ] - 5
EERRRAR £ E23 \
7 g o 98 M \
T
5 » < 17 s
-5 = R s [\hR 3%
: - i O F % ww
e e -is, . T d/ _m.m'
h

:DDS

3.4.18

47



(4)

(A)

Environment Department 250 Baht/m®

Din Daeng District Office

12m® x4 am X 2m® =<3 8
139,322 2008

2 ( )
FIS Bangkok
Metropolitan Region Wastewater Management Action Plan and Feasibility Study,1996 3.4.9
1 1
25 1 25
40
3.4.9 1995 9
BMA/ /
/
1 22 % 27 % 26 % 26%
2-3 1 18 % 16 % 17 % 10 %
1 4% 9% 6 % 4%
1 43% 39 % 43% 41 %
13 % 9 % 8 % 19 %
198 198 35 70
: Bangkok Metropolitan Region Wastewater Management Action Plan and Feasibility Study, 1996
2010 11 12 Nong Bon
1 2% 2 3 20 %
3 48 % 3.4.9

(B)
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600 m*/ 220 m¥/

On Nuch
600 m¥/ 420 m¥/

Nong Khaem

On Nuch 3.4.19

3 6hr 4 kg/m®

i)
BOD 6,000 mg/l CODw, 8,000 12,000 mg/l SS

ii)

Complete Oril Fine Recelving  Flocculation  Thickener Waste  Acrction Fimal
Influent Ozone
Plant (RoS)  Chamber Screen(Ro2) Tank Tenk Tank Sump Tank Clarifier Iy
W7 ' ' g
7

)

B 1 1 3 4 2

g

]

Bele Prest  Palymer Belt Press Polymer

i ¥ .
AN CL=CE |
o et @) st ? 5
¥ Solid Cake ¥ Solid Cake * ; Sludge Ling
Sewapge Line

Shidge Dewatering Sludge Dewatering

:DOE
34.19 On Nuch

34.11
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)

Works)

(Factory Act of 1992)

34.10
(MOIn: Ministry of Industry)

1 2 BMA

20 20

50 50 3

50 )

50

(DIW:
DIW

3
Department of Industrial

50




3.4.10

Items Unit Standard Values
1) pH - [5.0-9.0
2) Total Dissolved Solids (TDS) | mg/l |2.1) not more than 3,000 mg/l depending in receiving water or type of industry under
consideration of PCC* but not exceed 500 mg/I
2.2) not more than 5,000 mg/l exceed TDS of receiving water having salinity of more
than 2,000 mg/l or TDS of sea if discharge to sea
3) Suspended Solids (SS) mg/l |[not more than 50 mg/l depending on receiving water or type of industry or type of
wastewater treatment system under consideration of PCC but notexceed mg/I
4) Temperature C |not more than 40
5) Color and Odor - |notobjectionable
6) Sulfide (as H,S) mg/l [not more than 1
7) Cyanide (as HCN) mg/l |not more than 0.2
8) Heavy Metals
8.1) Zinc mg/l [not more than 5
8.2) Chromium (hexavalent) mg/l |not more than 0.25
8.3) Chromium (Trivalent) mg/l |not more than 0.75
8.4) Arsenic mg/l |not more than 0.25
8.5) Copper mg/l_{not more than 2
8.6) Mercury mg/l_[not more than 0.005
8.7) Cadmium mg/l |not more than 0.03
8.8) Barium mg/l |not more than 1
8.9) Selenium mg/l [not more than 0.02
8.10) Lead mg/l |[not more than 0.2
8.11) Nickle mg/l |not more than 1
8.12) Manganese mg/l |not more than 5
9) Fats, Oil and Grease (FOG) mg/l |not more than 5 mg/l depending on receiving water or type of industry under
consideration of PCC but not exceed 15mg/I
10) Formaldehyde mg/l [not more than 1
11) Phenols mg/l |not more than 1
12) Free Chlorine mg/l [not more than 1
13) Pesticides mg/l_[none
14) Biochemical Oxygen mg/l |not more than 20 mg/l unless the specific type of industry or different level of
Demand (BOD) capacity of receiving water can be permitted more than 20 mg/l by PCC consideration
but maximum allowance figure should not more than 60 mg/I
15) Total Kjedahl Nitrogen mg/l |not more than 100 mg/l unless the specific type of industry or different level of
(TKN) capacity of receiving water can be permitted more than 100 mg/l by PCC
consideration but maximum allowance figure should not more than 200 mg/I
16) Chemical Oxygen Demand mg/l |not more than 120 mg/I depending on receiving water or type of industry under

(COD)

consideration of PCC but not exceed 400 mg/I

Effluent standards of Industrial estates follow the above criteria + BOD not over 20 mg/l (ammended in 1996)

PCC: Pollution Control Committee
PCD: Pollution Control Department

note:

Type of industries which has been considered and accepted by PCC to discharge the Effluent BOD up to 60 mg/I are:

1) animal food industries

2) Stratch industries

3) food from stratch industries
4) pulp and paper industries
5) tanning industries

6) cold storage industries

7) chemical industries

8) textile industries

9) pharmaceutical industries

MOlIn
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BMA 17,000
34.11 BMA 50 mY
60 3.4.12 39,295 m*  BOD
364 kg/ 60 97 93
3411 BMA BOD 2010 10
50 m¥
BOD 4,790 kg/ 4,153 kg/
BOD 393 kg/ 364 kg/
40,432 m¥/ 39,295 m¥/
MOIn
MWA ( 3286) BMA 50 m® 137,000
m/ 4 BMA
47,470 m¥/
BMA MWA
200 m’/
2,408 200 m*/ 6.7 mY
(2
(PCD: Pollution Control Department) (
) PCD
BMA BMA
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3412 BMA 50 m% 2010 10
Water Supply| Wastewater
No NAME of the Factory Production Location Used Discharge
(m*/day) (m*/day)
1jWittaya Yanyont Co Ltd Garage - Body works and Paint Suanluang 100
2{Union Button Corporation Co Ltd Button Industry \Wangthonglang 100
3|The Royal Chitralada Projects UHT and pasturized milk products Dusit 900
4|Post Publishing Co Ltd Printing: Newspaper, books Klongtoey 80
5|Daily Foods Co Ltd B utter, fruit juice, vegie, canned fruits Kannayao 200
6|Kiat Service Garage Garage - Body works and Paint Ladprao 100
7|Vikrom's Garage Co Ltd Garage - Body works and Paint Wattana 200
8|Bangkoknoi Water Works, MWA \WaterSupply Production Bangkok-Noi 3,000
9|Narongwit Pattanakam LP Garage - Body works and Paint Pravate 200
10|CPF Food Products Co Ltd Chicken products, ready meals Bang-na 500
11|Foremost Milk Foods Co Ltd Food from milk, yoghurt products Laksi 625 410
12|Sinchaihua Industry Co Ltd Laundry Industry Ladkrabang 1,300
13]Yakult (Thailand) Co Ltd Fermented milk drink Laksi 600 360
14|Bangkok Park Dealer Meat - Wholesale Klongtoey 150
15[Pack Food PCL. Frozen foods - Wholesale - Freezer Sathorn 200
16{United Foods PCL. Bakers-Wholesale & Manufacturers - Bangkhunthian 50
\Wafer, cracker, candies
17|Asian Seafoods Coldstorage PCL. Frozen ready seafood Klongtoey 300
18|CPF Food Products Co Ltd Ready food; meat and vegetables Minburi 250
19/CPF Food Products Co Ltd Frozen ready seafood, meat, vegetable |y, 1,200
and fruits
20|K. Vichian Cloth Printing Factory LP Textile Printer Jomthong 200
21|Muramoto Electron (Thailand) PCL. Electronic Equipment & Supplies Kannayao 100
22|Jong Stit Co.,Ltd \Weaving and cloth printing Bangkhunthian 7,000
23|Chokchai Industrial LP Textile Printing Pravate 100 70
24)Siam Paper J N K Industrial Co Ltd \White Page, brown paper Ratburana 400 200
25(Industrial Waste Management Center Total industrial waste Bangkhunthian 100
26|General Environmetnal Conservation PCL  |Waste Reduction & Recycling Bangkhunthian 96
27|Saiviwat Industrial Co Ltd Dyers-Industrial Bangkhunthian 400
28|Venus Threat Co Ltd \Weaving Looms 'Wangthonglang 1,500 800
29|Venus Threat Co Ltd Embroidery thread and knitting yarn Wangthonglang 1,200 1,200
30{TTL Industrial PCL Textiles-Wholesale & Manufacturers Donmeung 2,000
31|Bangkok Nylon Co Ltd Nylon socks and underwear Bangkhen 246 200
32|Hana Semi Conductor (Bangkok) Co.,Ltd. |Electronic parts, electronic circuits Laksi 200
33|NXP Manufacturing (Thailand) Co Ltd Electronic circuits Laksi 729
34|Bangchak Petroleum PCL Petroleum Refinery Prakanong 6,000 1,990
35|Sahafarm Co Ltd Abattoir and storage; chicken and eel Kannayao 200
36| Thai Toray Stnthetics Co Ltd Polyester/ Ployester chip/ Nylon Bangkhen 200
37|Mahajak Autopart Co Ltd - Nongjok 400
38|Siam Knitwear and Garment Co Ltd Dying Bangkapi 80
39[Golden Sun Sport Dying Ladkrabang 300 200
40|Little Home Bakery Co Ltd Bakers-Wholesale & Manufacturers - Pomprabsattrupai 80
biscuit, cracker, cakes, chocolate, etc.
41{ISA Value Co Ltd Canned seafood Bangkunthian 500
42|Useful Food Co Ltd Snack manufacturer Minburi 80 80
43|CPF Food Products Co Ltd sausage, bacon, ready meal Minburi 1,200 1,200
44]|CPF Food Products Co Ltd \Waste quality improvement plant Minburi 250 250
45|CPF Food Products Co Ltd Abattoir and storage; chicken, meal Bang-na 3,000 3,000
46{United Dairy Foods Co Ltd Fruit juice, jellt, pudding and jam Bangna 120
47|Eng Thai Botting LP Sparkling water Suanluang 50
48|Osotspa Co Ltd Daily products Bangkapi 2,000
49|Thai Namthip Co Ltd Syrup, sparkling water, drinking water Bangkapi 1,800
50|A Foods 1991 Co Ltd Frozen seafood Bangkhunthian 400 400
51|S&P Syndicate PCL Bakery, cake and cookies Prakanong 140 140
52|Bangkok TM Drinks Co Ltd Fruit juice, mineral drinks Bangkae 1,500
53|Mae-Ruay Snack Food Factory Co Ltd Snacks, crispy peanut Bangkhunthian 300 300
54{Thai Rung Union Car PCL Car Manufacturer Nongkam 50
55|CPF Food Products Co Ltd Abattoir and storage; frozen chicken Minburi 100 100
56{T C Pharmaceutical Industries Co Ltd Drinks and Beverage Bangbon 150
57|Thai Airways International PCL Aircraft, machines and parts Repair Donmeung 100
58JU Tac Thai Co Ltd IC - electronic parts and chips Bangna 360
59| Thailand Tobacco Monopoly Cigarettes and tobacco Klongtoey 1,000
60| Thai Toray Stnthetics Co Ltd Polyester, Nylon Bangkhen 150
Total Discharge 16,441 39,295

MOlIn
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