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Appendix-6
Facility Planning for Nong Bon WWTP

Master Plan targeting 2040
Feasibility Study targeting 2020

1) Design Parameters and Criteria

2) Design Calculation of Sewage Treatment Facilities
3) Design Calculation of Aeration Requirement

4) Design Calculation of Sludge Treatment Facilities
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Master Plan targeting 2040

1) Design Parameters and Criteria

» Design Flow

Daily Average DWF 135,000 m*/day
Daily Maximum DWF 169,000 m*/day
Hourly Maximum DFW 270,000 m*/day

»  Design Water Quality

Influent Aeration tank Effluent
BOD 150 mg/l 164 mg/I 20 mg/l
SS 150 mgl/l 164 mg/l 30 mg/l
T-N 30 mg/l 30 mg/l 10 mg/l
T-P 8 mg/l 8 mgl/l 2 mg/l
» Design Water Temperature
Average temperature 30 C
25 C

Minimum temperature

2) Design Calculation of Sewage Treatment Facilities

» Lift Pump

Lift pump

Double suction volute pump

Design flow in rainy weather (to facilities)

405,000 m*/day (3DWF)

Design flow in rainy weather (direct discharge)

270,000 m*/day (2DWF)

Specification of large pump

94 m%/min x 38 mH x 800 kW

Number of large pump

3 nos. (1 standby)

Specification of large pump

32 m*/min x 38 mH x 280 kW

Number of large pump
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Specification of direct discharge pump

94 m*/min x 25 mH x 540 kW

Number of | direct discharge pump

3 nos. (1 standby)

»  Grit Chamber

Grit chamber

Gravity settling grit chamber

Design flow in dry weather

270,000 m*/day (2DWF)

Design flow in rainy weather

405,000 m*/day (3DWF)

Hydraulic overflow rate (dry weather)

1,800 m*m?/day

Hydraulic overflow rate (wet weather)

3,600 m*/m?/day

Grit chamber

2.0mW x 9.5 mL (19.0 m?d

Number of grit chamber

6 channels

» Aeration Tank

Aeration tank

Anoxic tank and Aerobic tank

Number of tank

12 tanks

Capacity of tank

11,250 m*day/tank

MLSS concentration 2,000 mg/l
Return sludge concentration 8,000 mg/l
Return sludge ratio 0.33
Circulation ratio 1.47
Hydraulic retention time of aerobic tank 3.0 hour

Aerobic tank

15.0mW x 17.0 mL x 5.5 mD (1,403 m*/tank)

Nitrified T-N

253.1 kg/day/tank

Nitrification rate (for reference)

156.5 mg-N/carrier-L/hour (=3.76 kg/ carrier-m*/day)

Amount of carrier (for reference)

68 Carrier-m3/tank

Nitrogen loading

162 kg/day/tank

De-nitrification rate

3.27 mg-N/g-SS-hour

Hydraulic retention time of anoxic tank

2.3 hour

Anoxic tank

15.0 mW x 13.0 mL x 5.5 mD (1,073 m®/tank)

»  Settling Tank

Settling tank

Rectangle settling tank
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3)

4)

Number of tank

24 tanks

Capacity of tank

5,625 m*/day/tank

Hydraulic surface loading

25 mym?/day

Settling tank

7.5 mW x 30.0 mL x 4.0 mD (225 m%tank)

Design Calculation of Aeration Requirement

Oxygen for oxidation of organic substance

9,331 kg-O,/day

Oxygen for nitrification of NH,

13,881 kg-O,/day

Oxygen for endogenous respiration of MLSS

2,693 kg-O,/day

Oxygen for endogenous respiration of carrier

1,567 kg-O,/day

Oxygen for maintaining dissolved oxygen

1,134 kg-O,/day

Total actual oxygen requirement (AOR)

28,606 kg-O,/day

Standard oxygen requirement (SOR)

50,977 kg-O,/day

Aeration requirement

1,240,003 m¥day

Specification of Blower

160 m*/min x 6,500 mmAq x 260 kW

Number of blower

6 nos. (3 standby)

Design Calculation of Sludge Treatment Facilities

Dewatering machine

Belt press dewatering machine

Dry solid of generated sludge

23,014 kg-DS/day

Volume of generated sludge

2,877 m*/day

Solid concentration 0.8%
Recovery rate of sludge 90 %
Dosing rate of coagulant 1.4%

Filtration ration 80 kg-DS/m h
Operation rate 90 %

Operation time 24 hours
Wide of belt 3m

Number of dewatering machine

6 nos. (1 standby)

Moisture content of sludge cake

82%

Generation of sludge cake

117 m*/day
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Feasibility Study targeting 2020

1) Design Parameters and Criteria

» Design Flow

Daily Average DWF

90,000 m*/day

Daily Maximum DWF

112,500 m®/day

Hourly Maximum DFW

180,000 m*/day

»  Design Water Quality

Influent Aeration tank Effluent
BOD 100 mg/l 109 mg/I 20 mg/l
SS 100 mg/l 109 mg/I 30 mg/l
T-N 20 mg/l 20 mg/l 10 mg/l
T-P 6 mg/l 6 mg/l 2 mg/l
» Design Water Temperature
Average temperature 30 C
25 C

Minimum temperature

2) Design Calculation of Sewage Treatment Facilities

» Lift Pump

Lift pump

Double suction volute pump

Design flow in rainy weather (to facilities)

270,000 m*/day (3DWF)

Design flow in rainy weather (direct discharge)

180,000 m*/day (2DWF)

Specification of large pump

94 m%/min x 38 mH x 800 kW

Number of large pump

2 nos. (1 standby)

Specification of large pump

32 m*/min x 38 mH x 280 kW

Number of large pump
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Specification of direct discharge pump

94 m*/min x 25 mH x 540 kW

Number of | direct discharge pump

3 nos. (1 standby)

»  Grit Chamber

Grit chamber

Gravity settling grit chamber

Design flow in dry weather

180,000 m*/day (2DWF)

Design flow in rainy weather

270,000 m*/day (3DWF)

Hydraulic overflow rate (dry weather)

1,800 m*m?/day

Hydraulic overflow rate (wet weather)

3,600 m*/m?/day

Grit chamber

2.0mW x 9.5 mL (19.0 m?d

Number of grit chamber

4 channels

» Aeration Tank

Aeration tank

Anoxic tank and Aerobic tank

Number of tank

8 tanks

Capacity of tank

11,250 m*day/tank

MLSS concentration 2,000 mg/l
Return sludge concentration 8,000 mg/l
Return sludge ratio 0.33
Circulation ratio 1.47
Hydraulic retention time of aerobic tank 3.0 hour

Aerobic tank

15.0mW x 17.0 mL x 5.5 mD (1,403 m*/tank)

Nitrified T-N

253.1 kg/day/tank

Nitrification rate (for reference)

156.5 mg-N/carrier-L/hour (=3.76 kg/ carrier-m*/day)

Amount of carrier (for reference)

45 Carrier-m*/tank

Nitrogen loading

101 kg/day/tank

De-nitrification rate

2.18 mg-N/g-SS-hour

Hydraulic retention time of anoxic tank

2.3 hour

Anoxic tank

15.0 mW x 13.0 mL x 5.5 mD (1,073 m®/tank)

»  Settling Tank

Settling tank

Rectangle settling tank
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Number of tank

16 tanks

Capacity of tank

5,625 m*/day/tank

Hydraulic surface loading

25 mym?/day

Settling tank

7.5 mW x 30.0 mL x 4.0 mD (225 m%tank)

3)

Design Calculation of Aeration Requirement

Oxygen for oxidation of organic substance

3,834 kg-O,/day

Oxygen for nitrification of NH,

6,170 kg-O,/day

Oxygen for endogenous respiration of MLSS

1,795 kg-O,/day

Oxygen for endogenous respiration of carrier

691 kg-O,/day

Oxygen for maintaining dissolved oxygen

756 kg-O,/day

Total actual oxygen requirement (AOR)

13,245 kg-O,/day

Standard oxygen requirement (SOR)

23,604 kg-O,/day

Aeration requirement for treatment

574,156 m*/day

Specification of Blower

160 m*/min x 6,500 mmAq x 260 kW

Number of blower

4 nos. (2 standby)

4) Design Calculation of Sludge Treatment Facilities

Dewatering machine

Belt press dewatering machine

Dry solid of generated sludge

9,107 kg-DS/day

Volume of generated sludge

1,138 m*/day

Generation of sludge cake

Solid concentration 0.8%
Recovery rate of sludge 90 %
Dosing rate of coagulant 1.4%

Filtration ration 80 kg-DS/m h
Operation rate 90 %
Operation time 24 hours
Wide of belt 3m
Number of dewatering machine 3 nos. (1 standby)
Moisture content of sludge cake 82 %
46 m*/day
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Appendix-7
Breakdown of Project Cost

Master Plan targeting 2040
Feasibility Study targeting 2020
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Master Plan targeting 2040

1) JICAODA Loan Version

- Amount (Baht) Total Amount
Item Description I C FC (Baht)
Construction Cost
A Wastewater treatment plant
-Al  Lift pump facilities
Civil & Architecture works 114,855,000 0 114,855,000
Mechanical works 37,474,000 253,645,000 291,422,000
Electrical works 10,271,000 92,436,000 102,707,000
Sub Total of -Al 162,903,000 346,081,000 508,984,000
-A2  Grit chamber facilities
Civil & Architecture works 34,664,000 0 34,664,000
Mechanical works 17,474,000 117,325,000 134,799,000
Electrical works 3,598,000 32,379,000 35,977,000
Sub Total of -A2 55,736,000 149,704,000 205,440,000
-A3  Aeration tank facilities
Civil & Architecture works 157,618,000 0 157,618,000
Mechanical works 77,478,000 693,686,000 771,164,000
Electrical works 11,007,000 99,066,000 110,073,000
Sub Total of -A3 246,103,000 792,751,000 | 1,038,855,000
-A4  Settling tank facilities
Civil & Architecture works 264,799,000 0 264,799,000
Mechanical works 27,059,000 181,680,000 208,739,000
Electrical works 7,731,000 69,580,000 77,311,000
Sub Total of -A4 299,589,000 251,260,000 550,849,000
-A5 Effluent and recycle facilities
Civil & Architecture works 103,579,000 0 103,579,000
Mechanical works 11,261,000 75,610,000 86,871,000
Electrical works 2,989,000 26,899,000 29,888,000
Sub Total of -A5 117,829,000 102,509,000 220,338,000
-A6 Sludge dewatering facilities
Civil & Architecture works 81,438,000 0 81,438,000
Mechanical works 22,389,000 150,329,000 172,718,000
Electrical works 6,397,000 57,573,000 63,970,000
Sub Total of -A6 110,224,000 207,902,000 318,126,000
-A7  Administration building
Civil & Architecture works 176,609,000 0 176,609,000
Mechanical works 0 0 0
Electrical works 1,300,000 11,697,000 12,997,000
Sub Total of -A7 176,909,000 11,697,000 189,606,000
-A8 Power facilities
Civil & Architecture works 0 0 0
Mechanical works 5,992,000 40,231,000 46,223,000
Electrical works 23,779,000 214,010,000 237,789,000
Sub Total of -A8 29,771,000 254,241,000 284,012,000
Sub Total of A 1,200,064,000 | 2,116,146,000 | 3,316,210,000
Civil & Architecture works 933,562,000 0 933,562,000
Mechanical works 199,430,000 | 1,512,506,000 | 1,711,936,000
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Item Description

Amount (Baht)

Total Amount

L.C F.C (Baht)
Electrical works 67,072,000 603,640,000 670,712,000
B Interceptor
-B1  Pipe jacking
Civil works 1,609,424,000 0| 1,609,424,000
Sub Total of -B1 1,609,424,000 0| 1,609,424,000
-B2  Pipe jacking shaft
Civil works 721,165,000 0 721,165,000
Sub Total of -B2 721,165,000 0 721,165,000
-B3 Interceptor chamber
Civil works 137,000,000 0 137,000,000
Sub Total of -B3 137,000,000 0 137,000,000
Sub Total of B 2,467,589,000 0| 2,467,589,000
Civil Works 2,467,589,000 0| 2,467,589,000
Sub Total of Construction Cost 3,667,653,000 | 2,116,146,000 | 5,783,799,000
Civil & Architecture works 3,401,151,000 0| 3,401,151,000
Mechanical works 199,430,000 | 1,512,506,000 | 1,711,936,000
Electrical works 67,072,000 603,640,000 670,712,000
Administration Expenses
-1 Administration Cost
Administration Cost of Item 1 2.0% 115,676,000 0 115,676,000
Sub-Total of -1 115,676,000 0 115,676,000
Engineering Cost
-1 Engineering Cost
Engineering Cost of Item 1 10.0% 366,765,000 211,615,000 578,380,000
Sub-Total of -1 366,765,000 211,615,000 578,380,000
Physical Contingency
-1 For Local Portion of Item 1-3 10.0% 415,009,000 0 415,009,000
-2 For Foreign Portion of Item 1-3 10.0% 0| 232,776,000 | 232,776,000
Sub-Total of -1+-2 415,009,000 | 232,776,000 | 647,785,000
Price Contingency
-1 For Local Portion of Item 1-3 3.3% 713,382,000 0 713,382,000
-2 For Foreign Portion of Item 1-3 2.4% 0 288,058,000 288,058,000
Sub-Total of -1+-2 713,382,000 288,058,000 | 1,001,440,000
Interest during construction
-1 Interest during construction 0.65% 65,353,000 34,453,000 99,806,000
Sub-Total of -1 65,353,000 34,453,000 99,806,000
Commitment charge
-1 Commitment charge 0.10% 20,813,000 11,315,000 32,128,000
Sub-Total of -1 20,813,000 11,315,000 32,128,000
Tax
-1 VAT 7% 375,526,000 202,605,000 578,131,000
-2 Custom 5% 0 190,578,000 190,578,000
Sub-Total of -1 375,526,000 393,183,000 768,709,000
Total of 1+2+3+4+5+6+7+8 5,740,177,000 | 3,287,546,000 | 9,027,723,000
(including TAX)
Total of 1+2+3+4+5+6+7 5,364,651,000 | 2,894,363,000 | 8,259,014,000

(excluding TAX)
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2) DDS Budget Request Form Version

- Amount (Baht) Total Amount
Item Description I C FC (Baht)
Construction Cost
A Wastewater treatment plant
-Al  Lift pump facilities
Civil & Architecture works 114,855,000 0 114,855,000
Mechanical works 37,474,000 253,645,000 291,422,000
Electrical works 10,271,000 92,436,000 102,707,000
Sub Total of -Al 162,903,000 346,081,000 508,984,000
-A2  Grit chamber facilities
Civil & Architecture works 34,664,000 0 34,664,000
Mechanical works 17,474,000 117,325,000 134,799,000
Electrical works 3,598,000 32,379,000 35,977,000
Sub Total of -A2 55,736,000 149,704,000 205,440,000
-A3 Aeration tank facilities
Civil & Architecture works 157,618,000 0 157,618,000
Mechanical works 77,478,000 693,686,000 771,164,000
Electrical works 11,007,000 99,066,000 110,073,000
Sub Total of -A3 246,103,000 792,751,000 | 1,038,855,000
-A4  Settling tank facilities
Civil & Architecture works 264,799,000 0 264,799,000
Mechanical works 27,059,000 181,680,000 208,739,000
Electrical works 7,731,000 69,580,000 77,311,000
Sub Total of -A4 299,589,000 251,260,000 550,849,000
-A5  Effluent and recycle facilities
Civil & Architecture works 103,579,000 0 103,579,000
Mechanical works 11,261,000 75,610,000 86,871,000
Electrical works 2,989,000 26,899,000 29,888,000
Sub Total of -A5 117,829,000 102,509,000 220,338,000
-A6 Sludge dewatering facilities
Civil & Architecture works 81,438,000 0 81,438,000
Mechanical works 22,389,000 150,329,000 172,718,000
Electrical works 6,397,000 57,573,000 63,970,000
Sub Total of -A6 110,224,000 207,902,000 318,126,000
-A7  Administration building
Civil & Architecture works 176,609,000 0 176,609,000
Mechanical works 0 0 0
Electrical works 1,300,000 11,697,000 12,997,000
Sub Total of -A7 176,909,000 11,697,000 189,606,000
-A8 Power facilities
Civil & Architecture works 0 0 0
Mechanical works 5,992,000 40,231,000 46,223,000
Electrical works 23,779,000 214,010,000 237,789,000
Sub Total of -A8 29,771,000 254,241,000 284,012,000
Sub Total of A 1,200,064,000 | 2,116,146,000 | 3,316,210,000
Civil & Architecture works 933,562,000 0 933,562,000
Mechanical works 199,430,000 | 1,512,506,000 | 1,711,936,000
Electrical works 67,072,000 603,640,000 670,712,000
B Interceptor
-B1  Pipe jacking
Civil works 1,609,424,000 0| 1,609,424,000
Sub Total of -B1 1,609,424,000 0| 1,609,424,000
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Item Description

Amount (Baht)

Total Amount

L.C F.C (Baht)
-B2  Pipe jacking shaft
Civil works 721,165,000 0 721,165,000
Sub Total of -B2 721,165,000 0 721,165,000
-B3 Interceptor chamber
Civil works 137,000,000 0 137,000,000
Sub Total of -B3 137,000,000 0 137,000,000
Sub Total of B 2,467,589,000 0| 2,467,589,000
Civil Works 2,467,589,000 0| 2,467,589,000
Sub Total of Construction Cost 3,667,653,000 | 2,116,146,000 | 5,783,799,000
Civil & Architecture works 3,401,151,000 0] 3,401,151,000
Mechanical works 199,430,000 | 1,512,506,000 | 1,711,936,000
Electrical works 67,072,000 603,640,000 670,712,000
Engineering Cost
-1 Engineering Cost
Engineering Cost of Iltem 1 3.0% 110,030,000 63,484,000 173,514,000
Sub-Total of -1 110,030,000 63,484,000 173,514,000
Tax
-1 VAT 7% 264,438,000 152,574,000 417,012,000
-2 Custom 5% 0 190,578,000 190,578,000
Sub-Total of -1 264,438,000 343,152,000 607,590,000
Total of 1+2+3 4,042,121,000 | 2,522,782,000 | 6,564,903,000
(including TAX)
Total of 1+2 3,777,683,000 | 2,179,630,000 | 5,957,313,000

(excluding TAX)
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3)

Breakdown of Construction Cost of Nong Bon WWTP

- Amount (Baht) Total Amount
Item Description e FC (Baht)
1 Lift Pump facilities
Earth work 3,291,000 0 3,291,000
Consecutive wall 71,293,000 0 71,293,000
Others of foundation work 11,560,000 0 11,560,000
Structure work 20,715,000 0 20,715,000
Others of structure work 7,996,000 0 7,996,000
Sub Total of -C&A 114,855,000 0 114,855,000
Mechanical equipment 0 184,011,000 184,011,000
Installation and others of mechanical work 32,202,000 32,202,000 64,404,000
Electrical equipment 0 70,028,000 70,028,000
Installation and others of electrical work 8,754,000 8,754,000 17,507,000
Sub Total of -M&E 40,956,000 294,995,000 335,951,000
Sub Total of Al 155,811,000 294,995,000 450,806,000
2 Grit chamber facilities
Structure work 25,010,000 0 25,010,000
Others of structure work 9,754,000 0 9,754,000
Sub Total of -C&A 34,664,000 0 34,664,000
Mechanical equipment 0 83,734,000 83,734,000
Installation and others of mechanical work 14,653,000 14,653,000 29,307,000
Electrical equipment 0 22,334,000 22,334,000
Installation and others of electrical work 2,792,000 2,792,000 5,584,000
Sub Total of -M&E 17,445,000 123,513,000 140,958,000
Sub Total of —~A2 52,109,000 123,513,000 175,622,000
3 Aeration tank facilities
Structure work 113,722,000 0 113,722,000
Others of structure work 43,897,000 0 43,897,000
Sub Total of -C&A 157,618,000 0 157,618,000
Mechanical equipment 0 368,934,000 368,934,000
Installation and others of mechanical work 50,678,000 50,678,000 101,355,000
Electrical equipment 0 58,701,000 58,701,000
Installation and others of electrical work 7,338,000 7,338,000 14,675,000
Sub Total of -M&E 58,016,000 485,651,000 543,667,000
Sub Total of -A3 215,634,000 480,650,000 696,284,000
4 Settling tank facilities
Earth work 9,095,000 0 9,095,000
Piling work 88,349,000 0 88,349,000
Others of foundation work 14,329,000 0 14,329,000
Structure work 114,016,000 0 114,016,000
Others of structure work 44,010,000 0 44,010,000
Sub Total of -C&A 264,799,000 0 264,799,000
Mechanical equipment 0 103,081,000 103,081,000
Installation and others of mechanical work 18,039,000 18,039,000 36,078,000
Electrical equipment 0 41,232,000 41,232,000
Installation and others of electrical work 5,154,000 5,154,00 10,308,000
Sub Total of -M&E 23,193,000 167,506,000 190,700,000
Sub Total of -A4 287,992,000 167,506,000 455,498,000
5 Effluent and recycle facilities
Earth work 440,000 0 440,000
Piling work 8,019,000 0 8,019,000
Others of foundation work 1,311,000 0 1,311,000
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Item Description

Amount (Baht)

Total Amount

L.C EC (Baht)
Structure work 7,725,000 0 7,725,000
Others of structure work 2,982,000 0 2,982,000
Piping work 83,102,000 0 83,102,000
Sub Total of -C&A 103,579,000 0 103,579,000
Mechanical equipment 0 46,598,000 46,598,000
Installation and others of mechanical work 8,155,000 8,155,000 16,309,000
Electrical equipment 0 17,029,000 17,029,000
Installation and others of electrical work 2,128,000 2,128,00 4,256,000
Sub Total of -M&E 10,283,000 73,907,000 84,190,000
Sub Total of -A5 113,862,000 73,907,000 187,769,000
Sludge dewatering facilities
Earth work 970,000 0 970,000
Piling and pile wall work 24,549,000 0 24,549,000
Others of foundation work 3,955,000 0 3,955,000
Structure work 11,141,000 0 11,141,000
Others of structure work 4,300,000 0 4,300,000
Architecture work 36,522,000 0 36,522,000
Sub Total of -C&A 81,438,000 0 81,438,000
Mechanical equipment 0 68,531,000 68,531,000
Installation and others of mechanical work 11,993,000 11,993,000 23,986,000
Electrical equipment 0 27,412,000 27,412,000
Installation and others of electrical work 3,427,000 3,427,00 6,853,000
Sub Total of -M&E 15,420,000 111,364,000 126,783,000
Sub Total of —A6 96,858,000 111,363,000 208,221,000
Administration building
Piling work 5,346,000 0 5,346,000
Others of foundation work 829,000 0 829,000
Architecture work 170,435,000 0 170,435,000
Sub Total of -C&A 176,609,000 0 176,609,000
Electrical equipment 0 10,397,000 10,397,000
Installation and others of electrical work 1,300,000 1,300,00 2,599,00
Sub Total of -M&E 1,300,000 11,697,000 12,996,000
Sub Total of A7 177,909,000 11,697,000 189,606,000
Power facilities
Mechanical equipment 0 22,826,000 22,826,000
Installation and others of mechanical work 3,995,000 3,995,000 7,989,000
Electrical equipment 0 130,096,000 130,096,000
Installation and others of electrical work 16,262,000 16,262,00 32,524,000
Sub Total of -M&E 20,257,000 173,179,000 193,436,000
Sub Total of -A8 20,257,000 173,179,000 193,436,000
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4)

Breakdown of Construction Cost of I nterceptor

- " — Amount (Baht) Total Amount
Item Description Quantity | Unit price T C FC (Baht)
1  Pipe jacking m Baht/m
Pipe jacking under road
Interceptor (Dia. 300mm) 480 14,200 6,816,000 0 6,816,000
Interceptor (Dia. 450mm) 0 17,100 0 0 0
Interceptor (Dia. 600mm) 4,970 20,000 99,400,000 0 99,400,000
Interceptor (Dia. 800mm) 4,025 23,300 95,795,000 0 95,795,000
Interceptor (Dia. 1,000mm) 4,240 27,700 117,448,000 0 117,448,000
Interceptor (Dia. 1,200mm) 1,595 31,500 50,242,500 0 50,242,500
Interceptor (Dia. 1,500mm) 4,970 37,200 184,884,000 0 184,884,000
Interceptor (Dia. 2,000mm) 385 46,600 17,941,000 0 17,941,000
Sub Total of —under road 572,526,500 0 572,526,500
Pipe jacking under klong
Interceptor (Dia. 300mm) 0 14,900 0 0 0
Interceptor (Dia. 450mm) 1,455 17,500 25,462,500 0 25,462,500
Interceptor (Dia. 600mm) 24,900 20,200 502,980,000 0 502,980,000
Interceptor (Dia. 800mm) 9,720 24,300 236,196,000 0 236,196,000
Interceptor (Dia. 1,000mm) 755 28,800 21,744,000 0 21,744,000
Interceptor (Dia. 1,200mm) 4,125 33,800 139,425,000 0 139,425,000
Interceptor (Dia. 1,500mm) 2,645 42,000 111,090,000 0 111,090,000
Interceptor (Dia. 2,000mm) 0 57,900 0 0 0
Sub Total of —under klong 1,036,897,500 0] 1,036,897,500
Sub Total of -B1 1,609,424,000 0| 1,609,424,000
2  Pipe jacking shaft m Baht/m

Pipe jacking under road
Interceptor (Dia. 300mm) 28 122,300 3,375,480 0 3,375,480
Interceptor (Dia. 450mm) 0 127,600 0 0 0
Interceptor (Dia. 600mm) 270 132,900 35,883,000 0 35,883,000
Interceptor (Dia. 800mm) 402 140,000 56,322,000 0 56,322,000
Interceptor (Dia. 1,000mm) 257 147,100 37,863,540 0 37,863,540
Interceptor (Dia. 1,200mm) 184 154,200 28,326,540 0 28,326,540
Interceptor (Dia. 1,500mm) 399 164,800 65,755,200 0 65,755,200
Interceptor (Dia. 2,000mm) 62 182,500 11,278,500 0 11,278,500
Sub Total of —under road 238,804,260 0 238,804,260
Pipe jacking under klong
Interceptor (Dia. 300mm) 0 113,000 0 0 0
Interceptor (Dia. 450mm) 86 132,300 11,351,340 0 11,351,340
Interceptor (Dia. 600mm) 1,393 151,700 211,348,440 0 211,348,440
Interceptor (Dia. 800mm) 500 177,500 88,750,000 0 88,750,000
Interceptor (Dia. 1,000mm) 67 203,300 13,519,450 0 13,519,450
Interceptor (Dia. 1,200mm) 340 229,100 77,985,640 0 77,985,640
Interceptor (Dia. 1,500mm) 296 267,900 79,405,560 0 79,405,560
Interceptor (Dia. 2,000mm) 0 332,400 0 0 0
Sub Total of —under klong 482,360,430 0 482,360,430
Sub Total of -B2 721,165,000 0 721,165,000
Interceptor chamber Nos. Baht/nos.
Interceptor chamber 136 1,004,000 137,000,000 0 137,000,000
Sub Total of -B3 137,000,000 0 137,000,000
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5) Comparison of Construction Cost of Interceptor Chamber

- 8 A rof Amount (Baht) Total Amount
Item Description Quantity | Unit price e FC (Baht)
B 3 Interceptor chamber Nos. Baht/nos.
Dia. 600mm 44 801,000 35,244,000 0 35,244,000
Dia. 800mm 17 882,000 14,994,000 0 14,994,000
Dia. 1,000mm 8 965,000 7,720,000 0 7,720,000
Dia. 1,200mm 62 1,082,000 67,084,000 0 67,084,000
Dia. 1,500mm 5 1,580,000 7,900,000 0 7,900,000
Sub Total of -B3 136 132,942,000 0 132,942,000
6) Unit Construction Cost of Connection pipes
Item Description Unit price (Baht)
Connecting pipe (Dia. 150mm) 1,300 Baht/m
Connecting pipe (Dia. 200mm) 1,400 Baht/m
Manhole (Top=600mm/Bottom=900mm ,Height=0.9m) 45,000 Baht/nos.
Manhole (Top=600mm/Bottom=900mm ,Height=2.1m) 64,000 Baht/nos.

7) Assignments of Experts

Experts

Assignments

Project manager

Project manager is an international expert. Assignment of project manager
is organize consultant team and to manage quality and schedule of
consulting service. Project manager is in charge of negotiating with the
Client, the Contractor and the authorities concerned as a representative of
consultants.

Deputy project manager

Deputy project manager is a local expert. Assignment of deputy project
manager is to organize consultant team and to manage quality and
schedule of consulting service with the project manager. Deputy project
manager also assist the project engineer to negotiate.

Process engineer

Assignment of process engineers is to design process of wastewater
treatment and sludge treatment including mass balance calculation of
pollution loading within STP, capacity calculation of treatment facilities
and calculation of hydraulic profile.

Structural engineer

Assignment of structural engineers is to conduct structural calculation of
civil and architectural structures and give instruction to CAD operators
regarding arrangement of re-bar of structures. Structural engineers are
also in charge of designing of foundations of structure.

Architect

Assignment of architects is to arrange architectural structures considering
required spaces for operation and maintenance and configuration of
equipment. Architects are also in charge of finishing of buildings and
buildings services including ventilation, low voltage system, fire
prevention and sanitary system.

Mechanical engineer

Assignment of mechanical engineers is to design mechanical equipment
including process calculation of treatment process and capacity
calculation of mechanical equipment. Mechanical engineers also assist
process engineers to design treatment processes and capacity calculation
of treatment facilities.
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Electrical engineer

Assignment of electrical engineers is to design electrical equipment
including power distribution system, instrumentation / monitoring system
and emergency power supply system. Electrical engineers also assist
architects to design low voltage system of building services.

Pipeline engineer

Assignment of pipelines engineers is to design collection system
including pipe jacking and shafts of interceptors and structures of
interceptor chambers. Pipelines engineers are also in charge of planning
execution scheme of interceptors.

Site survey supervisor

Assignment of survey supervisors is to prepare the contract documents of
survey works including geotechnical and topographic survey for
outsourcing. Site survey supervisor are also in charge of manage of
quality and schedule by instructing the Contractors of survey works.

Cost estimator

Assignment of cost estimators is to estimate expected cost of the project
including preparation of bill of quantities, price inquiry of local market /
procurement from foreign countries and pricing all items which are on the
bill of quantities.

Contract specialist

Assignment of contract specialists is to prepare for the prequalification
documents and tender documents including general and particular
conditions of the Contract and instruction to tenderers. Contract
specialists assist evaluation of prequalification and tender and negotiation
with the tenderers.

Environmental expert

Assignment of environmental experts is to prepare the countermeasures to
reduce negative impacts against environment and society by
implementation of the project. Environmental experts also prepare
monitoring plan to measure negative impacts.

Technical assistance expert

Assignment of technical assistance experts is to conduct training
programs in order to develop the capacities of the responsible agencies
regarding management and operation necessary to take over the newly
constructed facilities smoothly.
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Feasibility Study targeting 2020

1) JICAODA Loan Version

- Amount (Baht) Total Amount
Item Description I C FC (Baht)
Construction Cost
A Wastewater treatment plant
-Al  Lift pump facilities
Civil & Architecture works 114,855,000 0 114,855,000
Mechanical works 32,202,000 216,213,000 248,415,000
Electrical works 8,754,000 78,782,000 87,536,000
Sub Total of -Al 155,811,000 294,995,000 450,806,000
-A2  Grit chamber facilities
Civil & Architecture works 34,664,000 0 34,664,000
Mechanical works 14,653,000 98,387,000 113,040,000
Electrical works 2,792,000 25,126,000 27,918,000
Sub Total of -A2 52,109,000 123,513,000 175,622,000
-A3  Aeration tank facilities
Civil & Architecture works 157,618,000 0 157,618,000
Mechanical works 50,678,000 414,611,000 465,289,000
Electrical works 7,338,000 66,039,000 73,377,000
Sub Total of -A3 215,634,000 480,650,000 696,284,000
-A4  Settling tank facilities
Civil & Architecture works 264,799,000 0 264,799,000
Mechanical works 18,039,000 121,120,000 139,159,000
Electrical works 5,154,000 46,386,000 51,540,000
Sub Total of -A4 287,992,000 167,506,000 455,498,000
-A5 Effluent and recycle facilities
Civil & Architecture works 103,579,000 0 103,579,000
Mechanical works 8,155,000 54,753,000 62,908,000
Electrical works 2,128,000 19,154,000 21,282,000
Sub Total of -A5 113,862,000 73,907,000 187,769,000
-A6 Sludge dewatering facilities
Civil & Architecture works 81,438,000 0 81,438,000
Mechanical works 11,993,000 80,524,000 92,517,000
Electrical works 3,427,000 30,839,000 34,266,000
Sub Total of -A6 96,858,000 111,363,000 208,221,000
-A7  Administration building
Civil & Architecture works 176,609,000 0 176,609,000
Mechanical works 0 0 0
Electrical works 1,300,000 11,697,000 12,997,000
Sub Total of -A7 176,909,000 11,697,000 189,606,000
-A8 Power facilities
Civil & Architecture works 0 0 0
Mechanical works 3,995,000 26,821,000 30,816,000
Electrical works 16,262,000 146,358,000 162,620,000
Sub Total of -A8 20,257,000 173,179,000 193,436,000
Sub Total of A 1,120,432,000 | 1,436,810,000 | 2,557,242,000
Civil & Architecture works 933,562,000 0 933,562,000
Mechanical works 139,715,000 | 1,012,429,000 | 1,152,144,000
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Item Description

Amount (Baht)

Total Amount

L.C F.C (Baht)
Electrical works 47,155,000 424,381,000 471,536,000
B Interceptor
-B1  Pipe jacking
Civil works 1,609,424,000 0| 1,609,424,000
Sub Total of -B1 1,609,424,000 0| 1,609,424,000
-B2  Pipe jacking shaft
Civil works 721,165,000 0 721,165,000
Sub Total of -B2 721,165,000 0 721,165,000
-B3 Interceptor chamber
Civil works 137,000,000 0 137,000,000
Sub Total of -B3 137,000,000 0 137,000,000
Sub Total of B 2,467,589,000 0| 2,467,589,000
Civil Works 2,467,589,000 0| 2,467,589,000
Sub Total of Construction Cost 3,588,021,000 | 1,436,810,000 | 5,024,831,000
Civil & Architecture works 3,401,151,000 0| 3,401,151,000
Mechanical works 139,715,000 | 1,012,429,000 | 1,152,144,000
Electrical works 47,155,000 424,381,000 471,536,000
Administration Expenses
-1 Administration Cost
Administration Cost of Item 1 2.0% 100,497,000 0 100,497,000
Sub-Total of -1 100,497,000 0 100,497,000
Engineering Cost
-1 Engineering Cost
Engineering Cost of Item 1 10.0% 358,802,000 143,681,000 502,483,000
Sub-Total of -1 358,802,000 143,681,000 502,483,000
Physical Contingency
-1 For Local Portion of Item 1-3 10.0% | 404,732,000 0| 404,732,000
-2 For Foreign Portion of Item 1-3 10.0% 0| 158,049,000 | 158,049,000
Sub-Total of -1+-2 404,732,000 | 158,049,000 | 562,781,000
Price Contingency
-1 For Local Portion of Item 1-3 3.3% 696,347,000 0 696,347,000
-2 For Foreign Portion of Item 1-3 2.4% 0 195,584,000 195,584,000
Sub-Total of -1+-2 696,347,000 195,584,000 891,931,000
Interest during construction
-1 Interest during construction 0.65% 63,587,000 23,393,000 86,980,000
Sub-Total of -1 63,587,000 23,393,000 86,980,000
Commitment charge
-1 Commitment charge 0.10% 20,320,000 7,683,000 28,003,000
Sub-Total of -1 20,320,000 7,683,000 28,003,000
Tax
-1 VAT 7% 366,261,000 137,564,000 503,825,000
-2 Custom 5% 0 133,223,000 133,223,000
Sub-Total of -1 366,261,000 270,787,000 637,048,000
Total of 1+2+3+4+5+6+7+8 5,598,567,000 | 2,235,987,000 | 7,834,554,000
(including TAX)
Total of 1+2+3+4+5+6+7 5,232,306,000 | 1,965,200,000 | 7,197,506,000

(excluding TAX)
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2) DDS Budget Request Form Version

- Amount (Baht) Total Amount
Item Description I C FC (Baht)
Construction Cost
A Wastewater treatment plant
-Al  Lift pump facilities
Civil & Architecture works 114,855,000 0 114,855,000
Mechanical works 32,202,000 216,213,000 248,415,000
Electrical works 8,754,000 78,782,000 87,536,000
Sub Total of -Al 155,811,000 294,995,000 450,806,000
-A2  Grit chamber facilities
Civil & Architecture works 34,664,000 0 34,664,000
Mechanical works 14,653,000 98,387,000 113,040,000
Electrical works 2,792,000 25,126,000 27,918,000
Sub Total of -A2 52,109,000 123,513,000 175,622,000
-A3 Aeration tank facilities
Civil & Architecture works 157,618,000 0 157,618,000
Mechanical works 50,678,000 414,611,000 465,289,000
Electrical works 7,338,000 66,039,000 73,377,000
Sub Total of -A3 215,634,000 480,650,000 696,284,000
-A4  Settling tank facilities
Civil & Architecture works 264,799,000 0 264,799,000
Mechanical works 18,039,000 121,120,000 139,159,000
Electrical works 5,154,000 46,386,000 51,540,000
Sub Total of -A4 287,992,000 167,506,000 455,498,000
-A5  Effluent and recycle facilities
Civil & Architecture works 103,579,000 0 103,579,000
Mechanical works 8,155,000 54,753,000 62,908,000
Electrical works 2,128,000 19,154,000 21,282,000
Sub Total of -A5 113,862,000 73,907,000 187,769,000
-A6 Sludge dewatering facilities
Civil & Architecture works 81,438,000 0 81,438,000
Mechanical works 11,993,000 80,524,000 92,517,000
Electrical works 3,427,000 30,839,000 34,266,000
Sub Total of -A6 96,858,000 111,363,000 208,221,000
-A7  Administration building
Civil & Architecture works 176,609,000 0 176,609,000
Mechanical works 0 0 0
Electrical works 1,300,000 11,697,000 12,997,000
Sub Total of -A7 176,909,000 11,697,000 189,606,000
-A8 Power facilities
Civil & Architecture works 0 0 0
Mechanical works 3,995,000 26,821,000 30,816,000
Electrical works 16,262,000 146,358,000 162,620,000
Sub Total of -A8 20,257,000 173,179,000 193,436,000
Sub Total of A 1,120,432,000 | 1,436,810,000 | 2,557,242,000
Civil & Architecture works 933,562,000 0 933,562,000
Mechanical works 139,715,000 | 1,012,429,000 | 1,152,144,000
Electrical works 47,155,000 424,381,000 471,536,000
B Interceptor
-B1  Pipe jacking
Civil works 1,609,424,000 0| 1,609,424,000
Sub Total of -B1 1,609,424,000 0| 1,609,424,000
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Item Description

Amount (Baht)

Total Amount

L.C F.C (Baht)
-B2  Pipe jacking shaft
Civil works 721,165,000 0 721,165,000
Sub Total of -B2 721,165,000 0 721,165,000
-B3 Interceptor chamber
Civil works 137,000,000 0 137,000,000
Sub Total of -B3 137,000,000 0 137,000,000
Sub Total of B 2,467,589,000 0| 2,467,589,000
Civil Works 2,467,589,000 0| 2,467,589,000
Sub Total of Construction Cost 3,588,021,000 | 1,436,810,000 | 5,024,831,000
Civil & Architecture works 3,401,151,000 0] 3,401,151,000
Mechanical works 139,715,000 | 1,012,429,000 | 1,152,144,000
Electrical works 47,155,000 424,381,000 471,536,000
Engineering Cost
-1 Engineering Cost
Engineering Cost of Iltem 1 3.0% 107,641,000 43,104,000 150,745,000
Sub-Total of -1 107,641,000 43,104,000 150,745,000
Tax
-1 VAT 7% 258,686,000 103,594,000 362,290,000
-2 Custom 5% 0 133,223,000 133,223,000
Sub-Total of -1 258,696,000 236,817,000 495,513,000
Total of 1+2+3 3,954,358,000 | 1,716,731,000 | 5,671,089,000
(including TAX)
Total of 1+2 3,695,662,000 | 1,479,914,000 | 5,175,576,000

(excluding TAX)
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Appendix-9
Pamphlet of Nong Bon Wastewater
Treatment Project
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Appendix-10
Presentation Materials for Stakeholder
Meetings

1) First stakeholder meeting held on 17" February,
2) Second stakeholder meeting held on 29" March

English version and Thai version
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1)-1 First stakeholder meeting held on 17" February (English version)

/m p—

Stakeholder Meeting

The Feasibility Study for the
Nong Bon Wastewater Treatment Project

17 February, 2011

s
ittt S—pemiant e

Topics of Presentation

BMA Wastewater Projects
Project Background

Nong Bon Project Area
Klong Tour

ho koo =

Facilities Planning and Design

e

e ————— - ST

BMA Wastewater Treatment Prq]ects

+ BMA has been actively inp lementing wastewater treatment

projecis.

T WWTPs are in operation
5iPhraya
Ratianakosin
Din Daen
Chong Nonsi
Nong Khaem
Thung Khru
Chatuc kak

ZWWI'Ps are under ¢ onsiruction of F/ Swas conp leted
Klong Toei, FiSwas comp leted
Bang Sue, Under consiruction

T

s

I w7 M

Updated Master Plan (2040)

— e
= - S

Sl Phraya WWTP (1n operatlon)

s e
= _— S

N Rattanakosm WWTP (m op eratlon)

-‘ g e
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e ] . ,.,.,-n-fw"""d
SRS —_—— L

_fChong Nonsi WWTP (in operation)

PlfNong Khaem WWTP (in operation) 1

e —

o

o T e _,_—-;-MW
N ong Khaem WWTP (in operation) 2

e e 7_—‘.-»-**”{;;#
: Chatuchak WWTP (in operation)

]

s e

ﬁ:aﬂng Sue WWTP (under construction)

"'##Nong Bon Project

- e e

¢ JICA Survey Team commenced master plan
up date in March, 2010 and is now conducting
feasibility study for Nong Bon Project. Projectarea
consists of the following three districtsand totals
6,385 ha.

+- Prawet District
o - Suan Luang District
s - Bang Na District
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" Klong Nong Bon 2

e Tl -

—

e -—— : = __...-rr"-"'

" Klong Khlet 2

e e

S R
e - ———— e

"f'-f{“l‘ong Bang Na 1

T(lung Bang Na2 .

e

e, e

e —— _‘___,-_,,czv‘«‘-’":‘"
s —

Facilities Planning and Design

® Interceptor Chamber
® Interceptors

* Wastewater Treatment Plant (WWTP)
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s B Cross-Sectiomr ef Interceptor Chailrlfer,
Arrangement of Interceptor Chamber [ case 1
E:‘E;gt _Er
Road Wi 5
s B I 2
Klorg E
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_[\

Tlnle'.c Ppe
Bekee

g
B
g

Fe
Cosel : ktarceptorunder Mg Case 2: Fterceptorundermoad %?E:
Cross-Section ef-Interceptor Chamiby l;I‘, L e
case 2 ; Location of Outlets
&
G

.

+ 136 Existing outlets

)
Wastewater from these S IEIE il
outlets to be intercepted N akar
°r ] “w%’:\%*ﬂ .......
=
04 small catchment areas = s
Project area is divided
t
N
gl

by these outlets

sl
B Y
g vy

_— i
e b -——_—

Interceptor Route

M - E— e S
Mgl Prom b e it ithr Lukiln
- e
- Ltz

Appendix 10-6



“~"Pra

B
-

wel Trink Line2
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~Prawet Trunk Line 4
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~~Tok Mai Trunk Line1
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~~So6uth Nong Bon Trink Line 2 ~~-Stuth Nong Bon Trink Line 3

e e
.—North Nong Bon Trunk Line 1
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Thank you
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