3.5

351 BMA
BMA BMA
2009 9 283
10 133
BMA
3.5.2 BMA
(1)
BOD 4mg/l DO 2 mg/l 4
2
BOD 35.1
351 2009 BOD
5 mg/l 5 9 10 14 | 15 19 | 20 mg/l
(mg/l) | (mg/l) | (mg/l)  (mg/l) mg/l mg| mg/l
RO1 2 9 4 4 37 8 0 0 0 45
R02 2 8 4 4 33 12 0 0 0 45
RO3 2 9 4 4 27 18 0 0 0 45
R04 2 9 4 5 24 21 0 0 0 45
RO5 3 20 4 6 22 14 3 2 1 42
RO6 2 20 5 6 22 19 2 1 1 45
R0O7 2 18 5 6 19 17 4 2 0 42
R08 2 29 5 6 20 18 5 0 1 44
R09 2 23 4 5 26 17 1 0 1 45
BMA ( 2009 )
3.5.1 BOD 35.1 RO1
80% 37 | 45 BOD 5 mg/l R02 RO4
R05 BOD 5 mg/l 20 mg/l
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R09 351 BOD 15 mg/l
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BOD (1/3)

Point No. RO1 (ChaopirayaRiver)
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Point No. R04 (Chaopiraya River)
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Point No. R0O7 (Chaopiraya River)
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2009 3.5.2
DO 2 mg/l 2 9
1.0 mg/l
3.5.2 2009 DO
1 mgl/l 1.0 2.0 mg/l
| | |
(mg/) (mg/) | (mgh) A
R0O1 0.6 3.6 2.1 2 17 26 45
R02 0.6 3.9 1.9 6 18 21 45
R03 0.5 35 1.7 10 15 20 45
R04 0.4 4.1 1.7 11 20 14 45
R05 0.0 3.0 1.6 13 12 17 42
R06 0.7 4.7 1.9 6 21 18 45
RO7 0.3 5.2 2.1 6 15 21 42
R08 0.4 7.0 1.8 15 11 18 44
R09 0.5 6.0 1.9 9 16 20 45
:BMA ( 2009 )
DO( ) RO5 3.5.4
Point No. R05 (Chaopiraya River)
100
8.0
6.0
g , .‘. ' y=-0.01x +3.5489
E N r=-0.400
g 2SR '
20 !
0.0

2008Jan. -
2009 Jan

3.54 R05
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3.5.3 BMA )
(1)
5 5
BMA BOD
DO BOD 10- 15 mg/l
DO 1.0-2.5mgll
353 BMA
(2008 ) 2009 2012 2020
2.
2.1 BMA
(BOD mg/l) 15 15 10 10
2.2 (DO mg/l) 1 1 15 2
2.3 (DO mg/1) 2 2 2 2.5
Performance Plan of Bangkok (Metropolitan Administration, 2009-2012)

2
2009 283 BOD 15 mg/l

Bangkok 55 (Thon Buri ) 3 27

3.55~3.5.9 354
3.5.4 BOD 15 mg/l
Klong Huai Khwang Klong Phrayawek Klong Nasong Klong Suanlung 1 Klong

Chonnonsi  Klong Sathon Klong Kwang Klong Suanlung
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3.54

15 mg/l
K. Wat Theb Thida Phra Nakhon Rattanakosin 21
K. Watratchabopit Phra Nakhon Rattanakosin 31
K. Suang Lung 1 Pathum Wan Din Deang 721,722
K. Sathon Sathon Chon Nonsi 131-133
K. Chonnonsi Yan Nawa, Bang Rak, Sathon Chon Nonsi 141 - 145
K. Wat Don Sathon Chon Nonsi 621
K. Krui Bang Kho Laem Chon Nonsi 661
K. Khwang Bang Kho Laem Chon Nonsi 1371
K. Suanlung Bang Kho Laem Chon Nonsi 1381
K. Watdokmai Yan Nawa Chon Nonsi 1491
K. Rongnummun Yan Nawa Chon Nonsi 1501
K. Manao Yan Nawa Chon Nonsi 1651
K. Huai Khwang Din Daeng, Huai Khwang Din Daeng 171, 173-175
K. Ladyao Chatuchak Chatuchak 692
K. Phrayawek Chatuchak Chatuchak 701
K. Namkhew Huai Khwang Chatuchak 711,712
K. Nasong Din Daeng Din Daeng 751, 752
K. Ton Watthana - 101
K. Phaisingha-tho Klong Toei - 301, 303
K. Toei Klong Toei - 611, 612
K. Wathualumpong Klong Toei - 651
K. Banglhai Phra Khanong - 1351, 1352
K. Bang chak Phra Khanong - 481
K. Jack Phra Khanong - 1341
K. Bang Na Bang Na - 281
K. Or-ngoen Sai Mai - 1301
K. Sam-ngam Sai Mai - 1311
K. Chaorakae Bang Khen - 1291
K. Lhumphai Lat Phrao, Bang Khen - 581, 582
K. Lumtonnoon Khan Na Yao - 1561
K. Kum Bueng Kum - 591, 592
K. Saphansung Saphan Sung - 1591
K. Pungpuoy Bueng Kum, Bang Kapi - 601, 602
K. Watkratumpsuephla Prawet - 1091
K. Bing Suan Luang - 1071
K. Ta-chang Prawet - 1141
K. Klad Phra Khanong - 1361
K. Bangsaikai Thon Buri - 151, 152
K. Samlay Thon Buri - 291

BMA
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3.55
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3.5.9

10
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3.55

355 BOD
K. Wat Theb Thida Phra Nakhon Rattanakosin 21
K. Watratchabopit Phra Nakhon Rattanakosin 31
K. Sam Sean Dusit, Phaya Thai, Din Daeng Din Daeng 81, 82, 83, 85
K. Saen Saep Ratchathewi Din Daeng 98
K. Bang Sue Phaya Thai, Din Daeng Chatuchak 122,123
K. Huai Khwang Din Daeng, Huai Khwang Din Daeng 171,(173, 174, 175)
K. Bangkapi Huai Khwang 501
Thon Buri
K. Bangpakok Rat Burana Thung Khru 331, 332
K. Bangsaikai Thon Buri 151, 152
K. Bangnamchon Thon Buri 191, 192
K. Samlay Thon Buri 291
K. Bangrak Bang Phlat 491
K. Bangyee-khan Bang Phlat 521, 522
K. Bangjak Bang Phlat 531
K. Bangphlu Bang Phlat 541
K. Watthongpheng Klong San 641, 642
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(A) No. 21, 31 (Wat Theb Thida Watratchabopit )

2000 Rattanakosin

Water Quality Change of the klong (Sampling Point: 21)

160 . .
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160 Water Quality Change of the klong (Sampling Point: 31)
H Rattanakosin WWTP: Year of 2000 y =-0.1221x + 31.635
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g
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3.5.10 Wat Theb Thida BOD Point No.21, 31
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(B) No. 81, 82, 83, 85 (Sam Sean )

2004 Din Daeng
No.81, 82 Din Daeng
No.81, 82
No0.83, 85 BOD
Din Daeng
351
160 Water Quality Change of the klong (Sampling Point: 81)
[ [ [ [ [ ! !
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Water Quality Change of the klong (Sampling Point: 82)
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3.5.11(1) Sam Sean BOD (1/2) (Point No. 81, 82
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BOD (mg/I)

BOD (mg/l)

Water Quality Change of the klong (Sampling Point: 83)
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160 Water Quality Change of the klong (Sampling Point: 85)
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3.5.11(2) Sam Sean BOD (2/2) (Point No. 83, 85
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(©)

2005

3.5.12

BOD (mg/l)

160
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20

No. 98 (Saen Saep )

2005 BOD
2004 Din Daeng

Water Quality Change of the klong (Sampling Point: 98)

‘ ‘ ‘ ‘ ‘ y =-0.0561x + 19.365
( r=-0.2361 —

Din Daeng WWTP: Year of 2004 J

1996

d . !
L / N* f 1 I’Id\ l'll!i( \o Y IL * /.
) ey ¢ LRI TV 'ﬂv?"‘ [ %ﬁ
% % % Year
3.5.12 Saen Saep BOD (Point N0.98)
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(D) No. 122, 123 (Bang Sue )

2005 Chatuchak

3.5.13
Water Quality Change of the klong (Sampling Point: 122)
160 ‘ y=-00887x+26.95 |
140 N r=-02585
120 -_£ Chatuchak WWTP
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Water Quality Change of the klong (Sampling Point: 123)
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3.5.13 Bang Sue BOD (Point No.122, 123)
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(B)

BOD (mg/l)

(F)

BOD (mg/l)

No. 171, 173, 174, 175 (Huai Khwang )
2004 Din Daeng
No.171
Bang Sue
( 3514 )
Water Quality Change of the klong (Sampling Point: 171)
160 ' y =-0.2791x+ 75.868
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120 et N
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3.5.14 Huai Khwang BOD (Point N0.171)
No. 501 (Bangkapi )
Sam Sean Saen Saep Bangkapi
K. Bangkapi 2
3.5.15
Water Quality Change of the klong (Sampling Point: 501)
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3.5.15 Bangkapi BOD (Point N0.501)
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(G)

2002

BOD (mg/l)

BOD (mg/l)

No. 331, 332 (Bangpakok ) Thon Buri 8

(No. 331, 332) Klong Bangpakok District
Thung Khru 2007
2009
3.5.16 Thon Buri 8
2007 2009 3.5.17
No. 331  No. 332 8
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3.5.16 Bangpakok BOD (Point N0.331, 332)

75



Water Quality Change of the klong (Sampling Point: 151)
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3.5.17 Bangsaikai Bangnamchon BOD
(Point No0.151, Point N0.191)
No. 152, 192, 291, 491, 521, 522, 531, 541, 641, 642, 491 -4
(H) DO
3.5.6
1 mgl/l (2009 ) 30
3.5.19~
3.5.22
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3.5.6

2009
0.5 mg/l 53 (18.8%)
0.5 mg/l 0.9 mg/l 32 (11.3%)
1.0 mg/l 197 (69.9%)
282 (100.0%)
: DDS
[ )
]
L}
L)
BOD
5 mg/l 7 mg/l
BOD DO 3.5.7 35.23
BOD10 mg/l 73% 1mg/I
BOD 11 mg/l 15 myg/l 48 %
Img/I BOD 16 mg/I
BOD 21 mg/l
3.5.21 BOD DO r=-0.388
BOD
BOD
3.5.7 BOD DO
(BOD) DO 1 mg/l DO 1mg/l DO (mg/l)
10 mg/l 2,236 596 21% 1,640 73% 1.9
11 mg/l 15 mg/l 524 275 52% 249 48% 1.3
16 mg/l 20 mg/l 247 205 83% 42 17% 0.6
21 mg/l 30 mg/l 208 206 99% 2 1% 0.1
31 mg/l 177 177 100% 0 0% 0.0
3,392 1,459 43% 1,933 57% -
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3.5.18
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3521 (2009 ) (3)
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3.5.22 (2009 ) (4)
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DO mg/I
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3.6

20

40 %

DDS
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3.6.1

)

(A)

36.1 36.2
(B)
3.6.3 364
BOD
50 mg/l 3.6.1
BOD
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" ] -
g | v .

i 1

3.6.3 3.6.4
Influent BOD vs. flow rate (2008) BOD
DDS 7
250 = BOD 50mg/l  NHA
Je *. [ NHAwWwTP
_ 20 < " =
= 150 so—2 %
Q B T WWIP WWTP 150 mg/I
= 100 * (Rattanakosin WWTP 200 mg/l)
- 50 LN iR 3 - h) .
Yeur e * ,t“:
0 N "‘I..l.-."l'.
100 1,000 10,000 100,000 1,000,000
Inflow Rate (m3/d)
3.6.1
©
BOD
30% 70% ( 361
(HRT) 10
50 %
50 %
84.5 %
3.6.2
3.6.2
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3.6.1

(9 1)
(o 1) (o 1)
BOD 58 17 169 18 40
COD 27 9 153 10 17
SS 45 16 169 20 25
T-N 11 3 29 9 2
T-P 1.3 0.4 25 0.9 0.4
20 9 )
3.6.2 (BOD)
9 1) () (o 1) (%)
18 50 9
40 0 40 90%
58 49 155
15.5%
T 90 %
84.5%
l 10%
3.6.2

Land Development Act

(District Office)

Building Control Act

PWD

BOD20 50 mg/l




3.6.3

3.6.3

10

(2)

(A)

3.65
2000 6 9 Din Daeng

365 (2010/06/09)
(Din Daeng IPC199A)

IPC199A 3.6.6
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3.6.6 o (2010/06/09)
(Din Daeng IPC199A)

.|‘|<]

3.6.3

3.6.7 3.68 Din Daeng IPC199A

3.6.8
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3.6.8 30 50cm

364

1C MH Gl H
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— | |

\
- 1
Interceptor
3.64
Din Daeng 3.6.9

3.6.9 (2010/06/09)

(Din Daeng )
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3.6.5 Rattanakosin
Chong Nonsi Din Daeng
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3.6.7
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DDS

3.6.4 7 2010 6

3.6.4
108 44

3.6.4
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3.64 7

(m)
. Nl g Weir Level Recommended
No. e e B IR T L IEIEVE. of IPC Position for reading the water level Remark Klong level
of each the water control plant (Normal) | (Dry Season)
(©) (Dry Season)
A (B)
1 [Chatuchak
1. Entry of Vibhavadi -0.50 +0.00 +0.08
2. Exit of Vibhavadi -0.50 +0.00 +0.06
3. Klong Bang sue -0.30 ﬁﬁont of pump st. Bangsue B>C +0.00
4. Klong Lad yaow -0.50 +0.00 +0.11 Front of pump st. Klong ladyaow
5. Klong Bang bao +0.66
6. Klong Phaya Wek -0.80 Front of water-gate Klong Phaya Wek B>C +0.10
7. Klong Num Kaew -0.80 Front of water-gate Klong Num Kaew B>C -1.00
8. Klong Lad phrao +0.45
2 |Din Daeng
1. Klong Mahanak +0.00 +0.20 Panfa pier
2. Klong Saen saeb -0.30 -0.20 +0.11
+0.00 +0.20 Front of pump st. Thewet
3. Klong Ong Ang +0.00 +0.20 +0.49 Front of water-gate Klong Ong Ang
4. Klong Banglumpu +0.00 +0.20 +0.75 Front of water-gate Klong banglumpu
5. Klong Perm prachakorn -0.80 B>C +0.20
6. Klong Sam sen -0.80 Front of pump st. Samsen B>C +0.00
-0.50
7. Klong Huai Khwang -1.00 Front of pump st.Huai Khwang B>C -0.80
8. Klong Na song -1.00 Front of pump st. Na song B>C -0.30
9. Klong Phadung Krungkasem +0.00 Front of pump st. Thewet
10. Klong Suan Laung +0.50 +0.54 Front of water-gate Suan Laung
11. Klong Rang Ngoen +0.67
12. Klong Jool nak
13. Klong Wasukree -0.20 +0.30 +1.19 Front of water-gate Tha wasukree
14. Both mae pra +0.14
14. Klong Pai sing tor +0.20 _ B>C -0.10
15. Klong Yai soon -0.01
16. Klong Ongkarak -0.57
17. Klong Suay ooi -0.50 -0.10
18. Klong Som poy +0.91
19. Koo-num Soi somkid
20. Koo-num Vibhavadi entry-exit
from Samlaem dindaeng to Suthisarn
intersaction
3 |Tungkru
1. Klong Tating +0.86
2. Klong Nong ree +0.87
3. Klong Rang trong +0.50
4. Klong Rang chak +0.45 +0.48 Front of water-gate Klong Rang chak
5. Klong Saphan-Khwai +0.92
6. Klong next soi mitmaitri +0.64
7. Klong Ratchburana +0.63
8. Klong Khwang +0.88
9. Klong next Kachonroj school +0.61
10. Klong Soi wichien +0.87
11. Klong Chaengron +0.55 +0.85 Front of pump st. Klong Chaeng ron
12. Klong pak-ratyanyong +0.78
13. Klong Ton-sai +0.79
14. Klong Rangyai +0.77
15. Klong Ta-mung +0.61
16. Klong next the post office +0.66
17. Klong Ratchburana +0.58 Frontof pump st. Klong ratchburana
18. Klong Ton-tago +0.83
19. Klong Watprasert +0.80
20. Klong Ton-sok +0.78
21. Klong Bangboon +0.52 +1.23 Frontof water-gate Klong bangboon
22. Klong Bangprakok +0.48 +0.55 Front of pump st. Klong Bangprakok
23. Klong Bangprakaew +0.49 +0.63 Front of pump st. Klong Bangprakaew
24. Khong Bangpieng +0.85
25. Klong Dao-kanong +0.88 +0.80 Front of pump st. Klong Dao-kanong

< >

1]
]

30
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(m)

Klong max. Klon: .
N Klong in wastewater treatment area Lg\lel max.legel W e " . Recommended
0. of each the water control plant (Normal) | @ry Season) of IPC Position for reading the water level Remarks Klong level
©) (Dry Season)
A (B)

4 |Ratthanakosin
1. Klong Koo mueng doem +0.00 Front of water-gate Pin klao B>C +0.00
2. Klong Bang lumpoo +0.00 Front of water-gate Bang lumpoo B>C +0.00
3. Klong Ong-ang +0.00 Front of water-gate Ong-ang B>C +0.10
4. Klong Wat ratchbophit +0.00 Front of water-gate Pin klao B>C +0.00
5. Klong Wat thep thida +0.00 B>C +0.00

5 |Sipraya
1. Klong Padung krung kasem +0.00 +0.20 +0.20 Front of pump st. Thewet

6 |Nong Khaem
1. Klong Mahasorn +0.49 +0.88 Frontof pump st. Klong Mahasorn
2. Klong Thawee watthana %*antof water-gate KlongThaweewatthg B>C +0.70
3. Klong Ratch charoensuk +0.84
4. Klong Bangwaek +0.69 +0.74 Front of pump st. Klong Bangwaek
5. Klong Ratch samakkee Front of pump st. Klong Bangkae B>C +050
6. Klong Phasee charoen Front of pump st. Klong Phawee charoe B>C +050
7. Klong Bangchak +0.64
8. Klong Bangkee-kaeng - +0.70
9. Bing Sai song - construct the road
10.Klong Yamtiem - +0.83
11.Klong Ratchmontri +0.46 +0.91 Front of pump st. Klong Ratchmontri
12.Klong Yai-pien +0.66
13. Klong Bangwha +0.72
14. Klong Rong-yaow +0.83
15. Klong Watpradoo +0.82
16. Klong Bangpai-lek +0.74

7 |Chong Nonsi
1. Klong Wat chongnongsee
2. Klong Ta-roek Front water-gate B>C 0.70
3. Klong Yai-rhang Front water-gate B>C -0.70
4. Klong Ta-haung Frontwater-gate B>C +0.00
5. Klong Suan Front water-gate B>C -0.60
6. Klong Heeb Front water-gate B>C 0.80
7. Klong Phoom Front water-gate B>C -0.40
8. Klong Mai Front water-gate B>C 0.50
9. Klong San Front water-gate B>C -1.20
10. Klong Both Front water-gate B>C -0.40
11. Klong Watdan Front water-gate B>C -1.30
12. Klong Watdan-nuen Front water-gate B>C -1.20
13. Klong Fad Front water-gate B>C -1.10
14. Klong Watpariwat Front water-gate B>C -0.30
15. Klong Bangpongpangtai Front water-gate B>C -0.80
16. Klong Bangpongpang Front water-gate B>C -0.30
17. Klong Watthongbon Front water-gate B>C 0.80
18. Klong Watdokmai Front water-gate B>C 0.80
19. Klong Rongnummon Front water-gate B>C =1.20
20. Klong Sao-hin Frontwater-gate B>C -1.20
21. Klong Ma-nao Front water-gate B>C -0.40
22. Klong Watsai Front water-gate B>C -0.60
23. Klong Bangkhlo Front water-gate B>C 0.60
24. Klong Bangkhlo-noi Front water-gate B>C 0.60
25. Klong Watchan Front water-gate B>C -0.40
26. Klong Ka-wong
(Charoenkrung Rd.,) 050 Frontwater-gate B>¢ 060
27. Klong Gruai +0.50 Front water-gate B>C 0.30
28. Klong Kwang +0.50
29. Klong Watpai-noen +0.50 Front water-gate B>C -1.30
30. Klong Kwangtungmahamek +0.50 B>C -1.10
31. Klong Wat yannawa +0.50

[ ]
L]
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3.6.2
(1)
(A) (Bangkok Metropolitan Administration, BMA)
BMA
Administration of Bangkok Province Act of 1975
BMA 2
BMA
BMA
4
BMC BMA
57
BMA 15
6

96

50



3.6.9

BMA

BMA
50 50
431
(http:/ lwww. bangkok.go.th/info)
3.6.9
(B) (DDS)
(bDS) BMA 15
DDS Royal Decree on Division
of Governmental Units, Power and Responsibilities of the BMA (May, 1977) 1977

DDS 8 DDS

97

3.6.10



vi) HEAKHEERAGERES - ZOEITR Y T, K, BEAKE ST S,
vi) EIEBES AEBICIT T ARE, v A=, B, TR THR ENEGEND,
vill) BRAHED : AR 7, M, B B B OFHE, R

660)
e [660]
[
|
[ | |
JAkE (F9%) Jak R (G ER) Jak R (HifT)
1] ] 1 B 1]
51 156 90
HaHS D I_ KB B I_ Bt R% 5 B
| [T | 1
[ 7 [R5 1 [ 2
s 4 KB 5T 20 B E R 32
15E# 5 A= R AN =il 11 HEKHIH R 2 27
PN 14 T B A BRI 8 T# 18
A 20 F7KALERBRZE 11
ﬂzf 11 =
94 TEHR] 30 -
——_— e 2 R
T 3 A4l [ [1]
| [
KRS 11 KR 10
KEEE 35 [ 73] HERFL 25
TR L 21 B HtiR% BRZE HERF2 25
KRS B2 15 [T HIR 27
AR A B 11 [
[ 14
46 ARV ¢ 13
HEKIE# AT HEAK MR BAZE 1 15 AR
[ 1 PEAHERR B2 16
[ PR BRFE2 16
TR 6 TR 9
T 15 S - PR 8
KB 24 A7 Tk 12
AN EA 7
HERFL 12
HeF2 7
Hig: FHAF (http://DDS.Bankok.go.th)
X 3.6.10 HEKTKIERDOREBEERLR
DDS OIgFERIER N B %2 3.6.5 1277,
% 3.65 HOKTKEROEMERAR
a1 4=t BER
=] AT 2 Y =
Hly = B MR fige By g
A&, RkE 4 0 4 0 0 0
KIS 0 51 51 26 2 28
IR T 63 31 94 782 1,039 1,821
HEAKIEH S 2T L 33 13 46 12 1 13
KB B 127 29 156 289 113 402
BEAHER BH 550 58 17 75 24 2 26
BEAKMERR BT 82 8 90 854 489 1,343
IR PR 53 35 88 843 466 1,309
Bl 37 19 56 254 70 324
it 457 203 660 3,084 2,182 5,266
E 5,926

Hish : FHAH (DDS 72 b OB XY 12 & %)
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(©) (WQMD)

DDS 156

Lum Pini

JICA

9
WQMO Website: http://dds.bangkok.go.th/wgm/English/sub-office-eng.html)

MWA

v)

vi)

vii) 1 (DinDaeng) Din Daeng, Ratanakosin, Chatuchak, Rama IX, Makkasan, Huay Kwang,
Ram Indra, Tung Song Hong, Ta Sai, Bang Bua

viii) 2 (Chong Nonsi) Chongnonsi, Sipraya, Bon Kai, Klong Toey, Klong Chan, On Nuch,
Romkloao, Hua Mak, Praknong

iX) 3 (Nong Khaem) Nong Khaem, Tung Khru
(D) (DOE)
BMA 15

99



3.6.11

2
BMA EIA
526
[=]
II —T— |
II I I II
Ls7] L] L26] E Le] [EER
1 : [ B B n
II I I I II
[] [6] [Gs] [6] [ [a6]
l I I I I
[ [50] [0} [ [} [=1]
II I I I II
OnNuch '4
[T] 5] 0] [@] % [0
II I I I II
Nong Khaem
= [ [= @ E [=]
I I I II
Sai Mai
[F] | [T&] | [F] 5 || [707
[5] | [16] [5] " [=4]
On Nuch
[ 9] [4]
I
Nong Khaem
[ 2]
(DOE )
3.6.11
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(B)

(PWD)

BMA 15

3.6.12

4
|
1 1 1
2 2 2
3 3 3
4 4 4
5
6
1
2
1
2 1
2
1 3
2
3
4

(http://www. bangkok.go.th/yota)
3.6.12

101




(F)

BMA 50
BMA
BMA
15
PWD DDS DOE
Din Daeng 3.6.13

(http://portal.bangkok.go.th/subsite/index.php?strOrgID=001008&strSection=aboutus_org)

3.6.13 Din Daeng
(G)
. National Environmental Board
. Environmental Fund
. Pollution Control Committee

102



. Ministry of Natural Resource and Environment
- Office of Environmental Policy and Planning
- Pollution Control Department
- Department of Environmental Quality Promotion

) Wastewater Management Authority
. Metropolitan Waterworks Authority
o Industrial Estate Authority of Thailand
i) (PCD)
PCD NEB PCD 7

(Policy and Target Area of Municipal Wastewater Management, 2010-2041, PCD, April,

2010)

ii) WMA

WMA MOSTE 1995

iii) MWA)

MWA (MOQI) 1967 Tonburi  Nonthaburi Samut Prakan 4
MWA 192 476 mY

248 Ipcd 2009
28% 11.94 Baht/m’ 45  Baht
4,081 1,000 2.13
(MWA Annual Report, 2009)
(2
(A)
BMA

Enhancement and Conservation of National Environmental Quality Act, 1992 Environmental
Quality Promotion and prevention Act, 1992

103



BMA Service Administration regulations Act, 1985 BMA

(B)
DOE
PWD
DDS
3.6.14 DDS WQMD
Sewerage System Division 2

3.6.10

LR ALEE

o SRR

3.6.14

104



(©)

(D)

BMA
12m
Nuch  Nong Khaem 2 )

250 Baht/m® BMA

Klong Toei

(B)

BMA

105

(PCD PWD

On

BMA
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4.1

)

PCD Pollution Control Department, MONRE 3.1.2
2010-2041 National Sewerage
Development 32 Year Plan

. 2009
32 % 34 % 34 %
e 1,400 m?Y 320 mY
. Preliminary Wastewater
Treatment
) Office of

Decentralization to Local Government Organization

s Municipal Sewage Management System

« National Environmental Quality Act

ONEP
ONEP Committee
of Office of Decentralization to Local Government Organization DOLA

(2
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DDS
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)

( y |
(

)

( )

(Land Development Act
)

414
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4.2

1.1
(CSO)

12

1.3

2.1

2.2

11



4.1
(P1)
4.2
4.3
DDS
PPP(Public Private Partnership:)
4.4
421
1) DDS DDS
(Cs0)
2) DDS DDS
3) DDS DDS
4) DDS BMA
t DDS
5) DDS DDS
6) DDS PWD DDS
BMA
7) DDS PWD BMA
DDS
BMA
1o 1D DOE DDS BMA
' 2) DOE DDS BMA

112




1) DOE DDS PCD BMA
13

1) DDS
21 [2) DDS

1) DDS PWD PCD BMA
2.2

1) DDS PWD BMA
) DDS PWD BMA

3) DDS BMA MONRE BMA

1) DDS BMA MOF

2) DDS BMA MWA

MONRE

41

3) DDS BMA

4) DDS BMA  MOF

MONRE

5) DDS BMA BMA

1) DDS PWD PCD BMA
42 |2 DDS PWD PCD BMA

3) DDS

1) DDS PWD DOE BMA

2) DDS PWD PCD BMA
43

3) DDS BMA BMA

4) DDS BMA BMA

5) DDS

1) DDS BMA PCD BMA
44
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11

(CSO, Combined
Sewer Overflow)

)

(A)

) ( 421 )

(mm/hr)

Storm water inflow

v

421

114



421 422

() ()

(B)

422
(Wet Weather Wastewater Activated Sludge Treatment Process)

422
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(©)

(D)

Deep Drainage Tunnel

4.23

423
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(2)

424

11

424

117

Rattanakosin



425

R PRI BRI
«—F—>
(& HIX) (Tt )

FzkeE & E

4.2.5

1/4

4272

422
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©)

3.6.1

SDWF

DDS

(2008)

Water Quality Management Office — Annual Report 2551
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1,000

46.2
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H Fk#E 1 Tk 2
Interceptor Interceptor Interceptor
Chamber Chamber Chamber
Overflow
4 Inflow | [oiise e e | Inflow | [iiisnne ] Inflo
& a— e ol
Intercept Intercept
Interceptor Interceptor
Chamber Chamber
O verflow Close
» Inflow | ey 1IN (Imflow | [iiiodeg Inflow
& —
Tntercept Close Intercept
P
B
2 &
Interceptor Interciptor Interceptor
Chamber (.‘hmgher Chamber
Overflow Close
Inflow | [ e e | Inflow || iiiinene e ] Inflow
o a— e & a—
Intercept Intercept
Interceptor Interceptor Interceptor
Chamber (‘.h;u%her Chamber
Overflow
Inflov Inflow | [:Bacha g ] Inflo
e R
Intercept Intercept
22
P2
A
Interceptor Interceptor Interceptor
: Chamber Chm%her Chamber
(O verflow Close
" Inflow - ———- - Inflow | [iiiieiag ] Inflow
P — . P
Intercept Intercept
Interceptor Interc:ptor Interceptor
Chamber J@her Chamber
Overflow Close
» Inflow Inflow | [ b, ] Inflow
e [l
Intercept Intercept
ize Up ew Dmii e Pipe
ptor
er
4.2.6
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(4)

1
36.1
L]
3.6.1
29 Chatuchak 1 Din Daeng
1 Chong Nonsi 27
Chong Nonsi
Rattanakosin 5
Chong Nonsi
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4.2.3 1 42.4 2

(2010/06/29)(Rattanakosin ) (2010/06/29)(Rattanakosin )

TS e~
-y
. e -

4.25 3 42.6 4
(2010/06/29)(Rattanakosin ) (2010/06/29)(Chong Nonsi )

Rattanakosin

Rattanakosin
Chong Nonsi

Rattanakosin
427
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DDS

Phetchaburi

428
Nara Thiwat Rajanagarindra

i ]
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(5)

7 Average Dry Weather Flow

5 S5DWF S5DWF

Bang Sue Klong Toei

2 5DWF 3.5DWF

5DWF
. 2DWF
. S5DWF
. 5DWF 2 SDWF
BOD 0.6% S5DWF
Klong Toei
5DWF 2 GSDWF

(6)

126

DWF

SDWF
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4.2.3

PWD( )
@ ) PWD(
DDS

428

4.2.3

Deep Tunnel
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12

)

50 %

(2)

50 %

1

3

BOD
3.4.3
50 %

CSO

13

On Nuch

4.2.9

129



Septage treatment of WWTP, Japan
Total 146 WWTP, 11,836,000 klly ear

21,000 Kl/year
10,000
—o— No. of STP
< 8,000 G —4 80
s 8
g /)\ N
= 6000 | 4 60 %
s
< 4000 f {40 ¢
j=2)
= P
g 2000 | / 4 20
0 L L 0
Manhole Water Sludge
Treatment Treatment
Septage receiving facility
Japan Sewage Works Association
429
424
mg/l
On Nuch
SS 120 3,700 1,460 12,000
COD (Mn) 8,000 12,000 1,750 3,570 2,240 4,000
BOD 6,000 711 6,340 1,900 6,000
T-N 2,900 3,910 3,210 1,000
T-P 161 275 235 500
: On Nuch COD COD(Cr)
DDS

« BOD SS T-N T-P
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v
4,210
(3)
L]
. 2m® 3 m
10 m®
2
. BOD SS
1.3
2010

6
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)

i)

i)

(2)

vi)

132

)

(

pH

4.2.5

)



425

(50m?/ ) (50m*/
0.1 mg/1 0.1 mg/l
1 mg/1 1 mg/l
1 mg/1 1 mg1l
0.1 mg/1 0.1 mg1l
0.5 mg/1 05 mg/l
0.1 mg/1 0.1 mgl
0.005 mg/1 0.005 mg/l
0.003 mg/1 0.003 mg/l
0.3 mg/1 03 mg/l
0.1 mg/1 0.1 mg1l
0.2 mg/1 0.2 mg1l
0.02 mg/1 0.02 mg/1
1,2- 0.04 mg1 0.04 mg1
1,1- 0.2 mg/1 0.2 mg/l
-1,2- 0.4 mg/1 04 mg/l
1,1,1- 3 mg/1 3 mg/1
1,1,2- 0.06 mg1 0.06 mg/1
1,3- 0.02 mg1 0.02 mg1
0.06 mg/l 0.06 mg/l
0.03 mg/l 0.03 mg/l
0.2 mg/1 0.2 mg1l
0.1 mg/1 0.1 mg1l
0.1 mg/1 0.1 mg1l
10 mg/1 10 mg/1
230 mg/1 230 mg/l
8 mg/1 8 mg/l
15 mg/1 15 mg1
2 mg/1 mg/I
3 mg/1 mg/I
2 mg/1 mg/l
5 mg/1 -
10 mg/I -
10 mg/I -
600 mg/l
BOD 300 mg/l )
ss 600 mg/I )
300 mg/l
5 mg/I -
30 mg/I -
120 mg/l -
16 mg/I -
oH 5 9 5 9
5.7 8.7 5.7 8.7
45 45
40 40
220 mg/I 220 mg/l
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2.1
(1)
Din Deang
5
(2
BMA
Si Praya
100,000 m¥ /ha
450,000 m®/ 8.5ha 53,000 %/ /ha
2
2.2

134



Building Control Act B.E. 2515

DDS

135



Construction and Q&M by
community  obligated
Development Act

In future transter to DDS

=T

i (Individual Treatment :\l!:ﬂ)

| S

developer or
by  Land

{Comnected to Public Sewer Area)

Construction by developer
Transferred to and operated by DDS
ng house-hold connects
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CSO

)

BMA Green Area & Beautiful Parks

429 4.2.10

(2)

Nong Khaem
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4211 ' 4212

4212
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TFAE RS DE RN

——

VAR

~FRM AR B vt ALl
HILEEW +LRBAHE el AR
TABESORRE
BERE:

12MJfkg (3,000kealkg)
SEMEE:  24MIkg(5,T00kealkg)
AMKEEER:  19MIkg(4,500kealkg)
(MA—EE:  2TMJ%g(E,300kealkg))

TFAGH A4 A () : 38MJ/'m3 (9. 200kealim3)
[ LEES A1MNm3 (8,800kealim3) )

, 2007

4212

)

BMA 3.2.2

CO, CH4 N2O 3

CH, NO

426
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4.2.6

CH,/CO,

21

CH,

N,O

CH,/CO,

21

CH4

CO,
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4.1

)

(A)

BMA

ODA

BMA

BMA BMA1
25%

Enhancement and Conservation of National Environmental Quality Act
(NEQA, 1992)
(i) (ii)
(iii) NEQA
(iv) v) (vi)
(vii)

Private Sector Participation Act (1992)

PFI PFI

141



(B)

BMR F/S (ADB,1996 6 )
BMA
2
BMA
(Wastewater Tariff
Feasibility Study, BMA, 1998, ) PCD WMA 2000
Pattaya Sansuk Patong
Hatyai (Environmental Financing Strategies:
User Charges in the Wastewater Sector in Thailand, W. Simachaya, paper for OECD workshop in
Malaysia, 2003) Pattaya  Hatyai
2004 BMA BMA ordinance: Collected Wastewater Tariff 2004
BMA BMA
BMA
4.2.7 428
3 1 Baht/m® 6 0.25 Baht/m*
5 BMA 2004
()

142



427

(Baht/m?)
10 m¥ 2
2
2
4
4
4
4
100 m? 2
100 m? 4
4
/ 100 m? 2
100 m? 4
4
200 m¥ 4
200 500 m¥ 6
500 m¥ 8
4
Wiastewater Tariff Code of Law, BMA, 2004
4.2.8
1 30
1. 10 m¥ ( )x030m¥
2. ( )x0.20m%
3. ( )x01m¥
4, ( )x075m¥
5. ( )x0.80 m¥
6. ( ) (m?) x 0.005 m¥
7. ( ) (m?) x 0.020 m¥
8. (m?) x 0.075 m?/
9. ( )x0.80m¥
10. (m?) x 0.005 m*%
11. ( ) (m?) x 0.005 m¥
12. ( )x030m¥
13. (m? x 0.005 m%
DDS
2004
3
MWA WQMD
MWA MWA

BMA
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(MWA Annual Report, 2009)

WQMD
Bang Sue 60 %
1.1 Baht/m® (Bang Sue Environmental Education and Conservation
Project, Vol 2, 2006) 2004
WQMD 20
2,300 2010 1 18 2 12
56% 4.2.9
2,300 2,186 95 % 80%
0.5 -1.0 Baht/m® 4.2.10
4.2.9
(%)
1,290 56
1,010 44
2,300 100
:DDS
4.2.10
(%)
0.5 - 1.0 Baht/m® 1,746 80
1.0 - 1.5 Baht/m? 308 14
1.5-2.0 Baht/m® 132 6
2,186 100
:DDS
O&M
3
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5% WHO
42.13
MWA 20%
Water supply charge vs. Wastewater treatment charge
(Water consumption rate = 20 m*month/family)
30 1.0
] 1 Water supply
25 4
\ C—Wastewater | 1 0.8 5
[=R
=) ] —a— WW/WS S
= 20 3
S \_ - 406 g
= ]
B 15 =
= =
— 404 &
£ 10 s
a g
5 402 =2
0 1 1 1 1 T 0.0
N & S D N i
SN N 5%
&

Bangkok Wastewater Tariff (draft) 2.0 Baht/m* = OM av. cost

4213
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4 DDS 20 %
Bang Sue Klong Toei Thon Buri
Nong Bon 4 50 %
Wastewater flow & OM cost projection
4,500,000 1,800
4,000,000 | L Astimes 1 1600
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—4— OM cost i
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|
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4,000

OM cost projection
(Av. cost = 2.3 Baht/m?)

3,500

3,000

. OM cost
1 DDSbudget
—4— OM cost/DDS budget

5% 2,500 E
Qe a
3 S 2,000 030 A
gg 1,500 020 3
= 1,000 2
© 1010 ©
500
0 0.00
2006 2008 2010 2012 2014 2016 2018 2020
Year
4215 DDS
(4)
30%
MWA
4211
(m®) Baht/m® (m®) Baht/m?
0-30 8.50 0-10 9.50
45 Baht 90 Baht
31-40 10.03 11-20 10.70
41-50 10.35 21-30 10.95
51-60 10.68 31-40 13.21
61-70 11.00 41-50 13.54
71-80 11.33 51-60 13.86
81-90 12.50 61-80 14.19
91-100 12.82 81-100 14.51
101-120 13.15 101-120 14.84
121-160 13.47 121-160 15.16
161-200 13.80 161-200 15.49
200 14.45 200 15.81
(5)
20
1990 Si Praya 20
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1990

2000

2010

2020 2030 2040

Si Praya (1994 )

Rattanakosin (2000

)

Chong Nonsi (2000

)

Nong Khaem (2002

)

Tung Khru (2002 )

Din Daeng (2004 )

Chatuchak (2006 )

Bang Sue

Klong Toey

Thong Buri

Nong Bon

(6)

Pls

Pls

IWA

Indicator for Water Supply Services
for Wastewater Services

2003

Improvement of the Service to Users: 1SO 24510

Utilities and for the Assessment of Wastewater Services: 1SO 24511

2000 Performance
Performance Indicator
ISO
Guidelines for the Assessment and for the

Guidelines for the Management of Wastewater

Guidelines for the

Management of Drinking Water Utilities and for the Assessment of Drinking Water Services: ISO

24512 2007
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1SO24500s

Pl
Pls

Information
Indicator

4213 CI

Pl

Cl Context
Pl: Performance
Cl PI 4.2.13

Cl

ClI: Context Information

(1)

(i)
12

(iif)

100

2030

25

(P1)

(PI: Performance Indicator)

Pl

Op10

><100

0p20

><100

Op30

><100

Op40

=S == |«

>=<100

Op50 10

><100,000

«—

Op60 1km

Op70 im

12

0t10

>=<100

«—

0t20

>=<100

Ot30
Ot40

>=<100
>=<100

Ot50

BOD

BOD ><100

Ot60

CoD

COD <100

Ot70

SS

SS ><100

Ot80

T-N

T-N  ><100

Ot90

TP <100

0Ot100

S|l |==|= ==

> 100

149




Pl

Ot110 / L
0t120 / 1
3. 17
u10 / =100 T
BOD BOD / BOD x
uU20 100 T
coD cob |/ COD =
uU30 100 T
U40 SS SS |/ SS  >=100 T
U50 T-N TN / T-N >100 T
uU60 T-P T-P / TP >=100 T
/
u70 <100 T
uso 10 / >100,000 L
u90 10 / > 100,000 L
U100 10 / > 100,000 L
U110 1 / >=<100 T
U120
U130 / L
U140 / il
U150 / il
U160 / T
U170 / T
4, 13
M10 1 / / T
M20 / =100 T
M30 ! =
100 !
M40 / > 100 L
M50 ! 8
100 *
M60 / T
M70 / il
M80 / il
M90 / il
M100 / =100 T
M110 / > 100 T
M120 / > 100 T
4 /
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5. 7
E10 BOD BOD / BOD > 100 T
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E20 / ><100 T
E30 / > 100 T
E40 0, / I
ES50 / =100 T
E60 / =100 T
ha / ha
E70 100 T
34
(M
8
(ii)
12
(iii)
14
2007
4.2
(1)

Building Law and Regulation 2001

win-win

10
water drainage

Land Development Act B.E.2543(2000)

Land Development Act, B.E.2543(2000)
wastewater treatment

DDS
Building Approval
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Building Control Act,




AD2547(2004)
PWD Public Works Department District Office

DDS
(2)
(3)
7 2 BMA
5
4.3
3.6.2
@)
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PWD DDS WQMD
DDS
PWD DDS

PWD

WQMD

WQMD

1 Dindaen

2 Chongnongsi
3 Nong Khaem

4216 « )

)
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®) (PPP)
BMA 7 5
BMA
2
(PD)
PPP PPP
4.2.14
4214
PPP
BOT
BOO
PFI
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BMA 4.2.15
4215 BMA
PFI
BOT
PFI
PPP
BOT
Klong Toei
(4)
BMA
< ”> WQMD e SMS
L k4 WQMD
WQMD
20
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