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(Preventive Maintenance Program) 

  













     6 / . . / 66 -  31 / . . / 66

%

1  3    100 20          20                       -   0.167    16.67
2  4    100 25          25                       -   0.208    20.83
3  5      90 25          25                       -   0.208    18.75
4   4    100 15          15                       -   0.125    12.50
5   5    100 15          15                       -   0.125    12.50
6   4    100 20          20                       -   0.167    16.67

120        120 -                       1.000    97.92

       . . 2566               120       

97.92                      

     
 

  1 

% 

 ( )

   
weight



     6 / . . / 66 -  31 / . . / 66

%

1  1,2,3    100 20          20                         -   0.167    16.67
2  4    100 20          20                         -   0.167    16.67
3  5    100 20          20                         -   0.167    16.67
4  5      85 20          20                         -   0.167    14.17

5    100 15          15                         -   0.125    12.50

6    100 10          10                         -   0.083      8.33

7 , ,  9"      90 15          15                         -   0.125    11.25

120        120                         -   1.000    96.25

       . . 2566               120       

96.25                      

     
 

  2 

% 
 ( )

 
weight



     6 / . . / 66 -  31 / . . / 66

%

1  5      90 22          22                         -   0.183    16.50
2  5    100 15          15                         -   0.125    12.50
3  5      80 20          20                         -   0.167    13.33
4  5    100 15          15                         -   0.125    12.50
5  5    100 10          10                         -   0.083      8.33
6      70 23          23                         -   0.192    13.42

7  3    100 15          15                         -   0.125    12.50

120        120                         -   1.000    89.08

       . . 2566               120       
 

89.08                      

     
 

  3 

% 
 ( )

 
weight



     6 / . . / 66 -  31 / . . / 66

%

1    100 7            7                         -   0.058      5.83
2   4    100 7            7                         -   0.058      5.83
3   4    100 6            6                         -   0.050      5.00
4   5    100 10          10                         -   0.083      8.33
5    5    100 10          10                         -   0.083      8.33
6    100 8            8                         -   0.067      6.67
7  1    100 7            7                         -   0.058      5.83
8   2,3    100 10          10                         -   0.083      8.33
9   5    100 7            7                         -   0.058      5.83

10   5    100 10          10                         -   0.083      8.33

11
  

1,2,3
   100 7            7                         -   0.058      5.83

12   2, 3, 4, 5    100 7            7                         -   0.058      5.83

97.42                      

     
 

  4 

% 
 ( )

 
weight



13      90 7            7                         -   0.058      5.25
14      80 7            7                         -   0.058      4.67
15      90 10          10                         -   0.083      7.50

120        120                         -   1.000    97.42

       . . 2566               120       



     6 / . . / 66 -  31 / . . / 66

%

1  3    100 7            7                        -    0.058      5.83
2  3    100 15          15                        -    0.125    12.50
3  4    100 15          15                        -    0.125    12.50
4  5    100 15          15                        -    0.125    12.50
5    100 10          10                        -    0.083      8.33
6  4    100 10          10                        -    0.083      8.33
7  3,4,5      90 10          10                        -    0.083      7.50

8
 4

   100 7            7                        -    0.058      5.83

9
 5

   100 7            7                        -    0.058      5.83

10
 5

     90 7            7                        -    0.058      5.25

97.17                      

     
 

  5 

% 
 ( )

 
weight



11      90 9            9                        -    0.075      6.75

12  5      90 8            8                        -    0.067      6.00

120        120                        -    1.000    97.17

       . . 2566               120       



     6 / . . / 66 -  31 / . . / 66

%

1  3    100 7            7                         -   0.058      5.83
2  4    100 7            7                         -   0.058      5.83
3  5    100 7            7                         -   0.058      5.83
4  3    100 20          20                         -   0.167    16.67
5  4    100 24          24                         -   0.200    20.00
6  5    100 25          25                         -   0.208    20.83

7
 4

   100 10          10                         -   0.083      8.33

8
 5

   100 10          10                         -   0.083      8.33

9  3, 4, 5      80 10          10                         -   0.083      6.67

120        120                         -   1.000    98.33
       . . 2566               120       

98.33                      

     
 

  6 

% 
 ( )

 
weight



     6 / . . / 66 -  31 / . . / 66

%

1   3    100 15          15                         -   0.125    12.50
2   4    100 20          20                         -   0.167    16.67
3   5    100 20          20                         -   0.167    16.67
4  5    100 15          15                         -   0.125    12.50
5  ESP      90 23          23                         -   0.192    17.25
6  4    100 12          12                         -   0.100    10.00
7  5    100 15          15                         -   0.125    12.50

120        120                         -   1.000    98.08

       . . 2566               120       

98.08                      
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(Work   Instruction) 
   

  WI - BO – XXX

 

 
 

 -        (WI - BO - 001) 
 -       (WI - BO - 002) 
 -       (WI - BO - 003) 
 -        (WI - BO - 004) 
 -        (WI - BO - 005) 
 -   (WI - BO - 006) 
 -        (WI - BO - 007) 
 - Electro static Precipitator (ESP)  (WI - BO - 008) 

 

 

 

 

 



    

 : WI-BO-001-007 
 : 21    

 

 
 

   
  

  

 

 

 

                                          
            

         _____________________            _____________________ 

       (  QMR.)                            (  

 



    
 :                                             

 :  WI-BO-001                                                                                                                       
 :  3  : 21       

        
        
         
   

  
    
       
   

     

     

    

   

   .   /   

   .         

   .     

   .   

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



    
 :                                             

 :  WI-BO-002                                                                                                                       
 :  3  : 21       

        
        

          
     
        
       
        
  .     
  .  /  
          

        

 

        

 

        

       

       

 

 

 

 

 

 

  

 

  



    
 :                                            

 :  WI-BO-003                                                                                                                       
 :  3  : 21       

  
   

  
   

  
   

  
      

    

   

   1.  

    

    1.1  

    1.2  

    1.3   

    1.4   

       

     

    1.5  

    1.6  

    1.7  1 Kg/cm2 

    1.8  

     

    1.9  

    1.10  

    1.11  5 kg/cm2  1-2  

    1.12  10 kg/cm2  

    1.13   

 

 



    
 :                                           

 :  WI-BO-004                                                                                                                       
 :  3  : 21       

  
   

  
   

  
    
  
  .   Kg/cm    

   



    
 :                                           

 :  WI-BO-005                                                                                                                       
 :  3  : 21       

  
   

  

   

  
     
  
  .   ,      . ./  

   .   ,2,   

   .   

   .   

   .   

   .    

   ,2,   

  .   

   .   (   Kg/cm2) 
   .   

   .   

   .   

   .   

  .   

   .   

   .    A  B  -  Hz -   



    
 :                                          

 :  WI-BO-006                                                                                                                       
 :  3  : 21       

  
   

  

   

  
     
  
   

    1.  4,3,2,1 
   2.  5 

   3.  5 

   4.  1,2 ,3    

   5.  

   6.  

   6 

   1.  4,3 
   2.  6 

   3.  6 



    
 :                                         

 :  WI-BO-007                                                                                                                       
 :  3  : 21       

  
   

  

   

  
     
  
  1.   

  2.   

  3.  20  

  4.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



    
 :                                         

 :  WI-BO-008                                                                                                                       
 :  3  : 21       

          
   Electro static Precipitator (ESP) 
  

   

  
   

  
  . Electro static Precipitator (ESP) 
 

  1.1  on  ACP  hopper heaters and insulator heater 

 hopper  ESP  Flue gas  ESP (

 hopper  ESP  12 ) 
 

  1.2  ESP  4  (Chain conveyer system) 

 Rotary Air lock  Ash Chain conveyer  
on HV TR  2  

 

  1.3  1  Combustion  on  Micro Tapper 

panel  Rapper distribution board   

 

  1.4  Purge air blower  penthouse  ESP 

  support insulators 

 

  1.5   Level switch, Temperature switch 

 

 Auxiliary control panel (ACP)  Micro Tapper panel  Rapper distribution board  Alarm 

 Trip  Fault  

 

  1.6  ID Fan  Flue Gas  Combustion  Boiler  
 Flue Gas  ESP   acid dew point temperature 

 collecting plates  rigid electrodes 

 



    
 :                                         

 :  WI-BO-008                                                                                                                       
 :  3  : 21       

   

  1.7  Flue Gas  ESP  acid dew point temperature

 140  on  TRCC ADOR Corona  4  
 HV  collecting plates  rigid electrodes  Mode  

 Parameter   TRCC ADOR Corona  4     Flash 

 Spark  ESP,  Hopper ESP  4  

 

  . Electro static Precipitator (ESP) 
 

  2.1 Electro static Precipitator (ESP)  
 (ESP)  

 

  2.2  Combustion and Boiler   
 TRCC ADOR CORONA  ID Fan 

 

  2.3  TRCC ADOR CORONA (  HV 

 rigid electrodes  collecting plates)  Rapper 

 rigid electrodes  collecting plates  (ESP)  2  
  ESP  4  (Chain conveyer system) 

 

  2.4  ESP 4  ESP  6.2.5 
 Micro Tapper panel  Rapper distribution board  4  

 

  3.  
 

  3.1  ESP,  Shutdown Combustion and Boil 

  ID Fan  1   
 ESP  HV  

 

  3.2  ESP  4  (Chain conveyer system)  
 Rotary Air lock  Ash Chain conveyer,

  ESP 



    
 :                                         

 :  WI-BO-008                                                                                                                       
 :  3  : 21       

 

  3.3  ESP  60   Cycle time  
 ID Fan  

 

  3.4 Purge air blower  ESP   HV  TR 1  4 Tri 

  rigid electrodes  collecting plate  (ESP) 

 

  3.5  ESP Hopper door  ID Fan   
 

 

   

  
 

 

    Boiler 

Interlock Bypass  PLC    
 

  -  

  -  

  -  Spreader Fan, Primary FDF, Secondary FDF  IDF  

 

   
 
     

 

  -  
  

 

  -  
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 :  WI-BO-008                                                                                                                       
 :  3  : 21       
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(Work   Instruction) 
   

   WI - TB – XXX 

 

 

 

 -  SKODA   (WI - TB - 001) 
 -     (WI - TB - 002) 
 -      (WI - TB - 003) 
 -  12 MW.   (WI - TB - 004) 
 -  SHINKO 12 MW.  (WI - TB - 005) 

 

 

 

     

 

 

 

 

 

 



    

 : WI-TB-001-005 

 : 21   

 

 

 

 

   
  

  

 

 

                                          

            

         _____________________            _____________________ 

       (  QMR.)                            (  

 

 

 

 

 

  

  

 



    
 :   SKODA

 : WI-TB-001                                                                                                                     
 :  3  : 21       

  

  SKODA 

  

  SKODA  

  

  

  

  .    

  .   

  .   

  .    Kg/cm2 

  5.   

  .     

  .   .  Kg/cm2 

  8.   

  .    Hz 

 10.  V 400 V 

 11.  ACB  
 

 

 

 

 



    
 : 

 : WI-TB-002                                                                                                                     
 :  3  : 21       

   

  

  

  

   

  

  

  

  .   

  2.  

  3.  .  – .  Kg/cm2 

  4.  

  5.  

  6.  

  7.  

  8.  

  9.  

  10.  

  11.   –  /  

  12.       

  13.  

  14.  
 

 



    
 : 

 : WI-TB-003                                                                                                                     
 :  3  : 21       

  

  

  

  

  

  

  

 .  

 .  DC  

 .   Hz 

 4.  V 3300 V 

 5.  ACB 

 6.  ACB  TB 1,500 – 2,500 – 3,500 KW  ACB  

 .  ACB  

 

 

 

 

 



    
 :     MW.

 : WI-TB-004                                                                                                                     
 :  3  : 21       

  

     MW. 

  

    MW.  

  

  

  

 .  (Stem) 

 .  Reset  (  Controlling Parameter Pun/program     

      % 

 3.  Trip & Alarm Reset (  Alarm  Trip )     
       ) 
 4. Reset Esv (EMERGENCY STOP VALVE)  TRIP  Reset 

 5.  EMERGENCY STOP VALVE  (  20 mw.    
           2 ) 
 

 

 



    
 :   SHINKO  12  MW

 : WI-TB-005                                                                                                                     
 :  3  : 21       

  

   SHINKO  12  MW. 

  

   SHINK 12 MW.  

  

  

  

 .  Sealing Ejector steam. Main  stop  Drian   
 .  Sealing steam value  Sealing steam Control  .  kg./ cm. 

 3.   Stem  Stem   kg./ cm. 

 4.    Casing    .   . 
 5.  Elector steam vale  Exhaust    .   kg./ cm  Trip & Alarm Reset 

 6.  EMERGENCY STOP VALVE  ESV  Open 100% .  

 .  Turbine      RPM. 

 8.  Turbine  Motor (stop)    

 .  Turbine Ramp Torated (Start)    RPM.   

        Rotor Vibration monitor 
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 :                                         

 :  WI-BO-008                                                                                                                       
 :  3  : 21       

          
   Electro static Precipitator (ESP) 
  

   

  
   

  
  1. Electro static Precipitator (ESP) 
 

  1.1  on  ACP  hopper heaters and insulator heater 

 hopper  ESP  Flue gas  ESP (

 hopper  ESP  12 ) 
 

  1.2  ESP  4  (Chain conveyer system) 

 Rotary Air lock  Ash Chain conveyer  
on HV TR  2  

 

  1.3  1  Combustion  on  Micro Tapper 

panel  Rapper distribution board   

 

  1.4  Purge air blower  penthouse  ESP 

  support insulators 

 

  1.5   Level switch, Temperature switch 

 

 Auxiliary control panel (ACP)  Micro Tapper panel  Rapper distribution board  Alarm 

 Trip  Fault  

 

  1.6  ID Fan  Flue Gas  Combustion  Boiler  
 Flue Gas  ESP   acid dew point temperature 

 collecting plates  rigid electrodes 
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  1.7  Flue Gas  ESP  acid dew point temperature

 140  on  TRCC ADOR Corona  4  
 HV  collecting plates  rigid electrodes  Mode  

 Parameter   TRCC ADOR Corona  4     Flash 

 Spark  ESP,  Hopper ESP  4  

 

  2. Electro static Precipitator (ESP) 
 

  2.1 Electro static Precipitator (ESP)  
 (ESP)  

 

  2.2  Combustion and Boiler   
 TRCC ADOR CORONA  ID Fan 

 

  2.3  TRCC ADOR CORONA (  HV 

 rigid electrodes  collecting plates)  Rapper 

 rigid electrodes  collecting plates  (ESP)  2  
  ESP  4  (Chain conveyer system) 

 

  2.4  ESP 4  ESP  6.2.5 
 Micro Tapper panel  Rapper distribution board  4  

 

  3.  
 

  3.1  ESP,  Shutdown Combustion and Boil 

  ID Fan  1   
 ESP  HV  

 

  3.2  ESP  4  (Chain conveyer system)  
 Rotary Air lock  Ash Chain conveyer,

  ESP 
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  3.3  ESP  60   Cycle time  
 ID Fan  

 

  3.4 Purge air blower  ESP   HV  TR 1  4 Tri 

  rigid electrodes  collecting plate  (ESP) 

 

  3.5  ESP Hopper door  ID Fan   
 

 

   

  
 

 

    Boiler 

Interlock Bypass  PLC    
 

  -  

  -  

  -  Spreader Fan, Primary FDF, Secondary FDF  IDF  

 

   
 
     

 

  -  
  

 

  -  
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(Conceptual design)
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PROJECT : WASTEWATER TREATMENT PLANT KAMPANGPHET PROVINCE
WASTEWATER TREATMENT CONCEPTUAL DESIGN

WASTEWATER TREATMENT PONDS
Designer Mr.Poonsak Onsri Environmental Engineer, Licence No. .239

This water have to treat which we show the process of wastewater treatment are below diagram.

1) Wet scrubber
2)
3) ,
4)
5) Bagasse stock yard
6) Ash & Filter cake yard 1
7) Ash & Filter cake yard 2
8)

Re-treated water

BOD < 20.0 mg/L

POLISHING POND (H)
Eff. Vol. = 4,750.00 m3  High BOD settling pond

Eff. Vol. = 20.00 m3 Eff. Vol. = 4,862.00 m3

AERATED LAGOON1 (D1)
Eff. Vol. = 16,863.70 m3

BOD = 90.0 mg/L

AERATED LAGOON2 (D2)
Eff. Vol. = 13,338.50 m3

BOD = 35.0 mg/L

FACULTATIVE POND (E)
Eff. Vol. = 16,420.60 m3

BOD > 20.0 mg/L
INSPECTION TANK (F) EMERGENCY POND (G)

BOD = 270.0 mg/L

HIGH BOD SETTLING POND (B) 460 m3/day
Eff. Vol. = 2,317.00 m3

BOD = 3,000.0 mg/L

ANAEROBIC POND1 (C1)
Eff. Vol. = 34,528.70 m3

BOD = 900.0 mg/L

ANAEROBIC POND2 (C2)
Eff. Vol. = 13,904.00 m3

232.0 m3/day , BOD 2,000.0 mg/L
212.0 m3/day , BOD 60.0 mg/L

2,300.0 m3/day , BOD 3,000.0 mg/L

60.0 m3/day , BOD 30.0 mg/L
171.0 m3/day , BOD 3,000.0 mg/L

5.0 m3/day , BOD 2,000.0 mg/L

190.0 m3/day , BOD 5,000.0 mg/L

1 May 20

960.0 m3/day , BOD 2,000.0 mg/L
239.0 m3/day , BOD 350.0 mg/L



DESIGNED CONDITIONS
This wastewater conditions are related with analysis report from laboratory and estimated worst case condition.

Flow rate BOD COD SS TDS BOD loading
(m3/day) (mg/L) (mg/L) (mg/L) (mg/L) (kg-BOD/day)

960.0 2,000.0 2,300.0 80.0 1,500.0 1,920.00
239.0 350.0 402.5 80.0 1,500.0 83.65
190.0 5,000.0 5,750.0 100.0 1,200.0 950.00
60.0 30.0 120.0 50.0 800.0 1.80

171.0 3,000.0 3,450.0 200.0 2,200.0 512.86
5.0 2,000.0 3,000.0 400.0 800.0 10.00

232.0 2,000.0 3,000.0 400.0 800.0 464.00
212.0 60.0 105.0 50.0 1,000.0 12.72

2,069.0 1,911.6 2,284.7 124.5 1,378.6 3,955.0
2,300.0 3,000.0 3,000.0 135.0 1,420.0 6,900.0

DESIGNED CONDITIONS
Wastewater influent

Total flow rate (mixed)  = 2,069.0 m3/d
Total BOD (mixed)  = 1,911.6 mg/L

Design wastewater
Design flow rate  = 2,300.0 m3/d
Design pH  = 6.5-8.5
Design BOD  = 3,000.0 mg/L
Design COD  = 3,000.0 mg/L
Design SS  = 135.0 mg/L
Design TDS  = 1,420.0 mg/L
Average flow  = 2,300.0 m3/24 hr
Assume ground level at plant  = 65.00 m. above mean sea level  ( EL +65.00m.)

1) BAGASSE STOCK YARD WASTEWATER
1.1) BAGASSE STOCK YARD HOLDING POND (A1) 

Type of pond = Trapezoid cross section shape - Compacted Clay 
with 1.5mm. thickness HDPE sheet liner

No. of pond = 1 nos
Catchment area = 15,370.0 m²
Rainfall intensity 10 year = 148.30 mm./hr
Maximum average of Run-off = (15370/10,000 x 148.3 x 0.3 / 360) x  3,600

683.8 m³/hr
Detention time of pond = 0.25 hr ( 15 min.)
Required  volume of pond, VR = 171.0 m³
Selected  volume of pond, VP = 182.0 m³
Depth of pond, DP = 2.50 m
Effective depth, DW = 1.50 m (Freeboard is 1.0 m.)

Ash & Filter cake yard 1
Ash & Filter cake yard 2

Mixed wastewater
Design condition

Bagasse stock yard

Source of Wastewater

Wet scrubber

,



Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WT = 12.00 m.   Length, LT = 29.47 m.
Average water Width, WW = 8.00 m.   Length, LW = 25.47 m.
Average bottom Width, WB = 2.00 m.   Length, LB = 19.47 m.
Area of pond, AP = 354 m2 0.22 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+63.00m.
Water level in pond = EL.+64.50m.

1.2) BAGASSE STOCK YARD HOLDING POND TRANSFER PUMP
  

 15  (  30  
 15 )

Wastewater to treatment system = 683.81 x 15 / 60
= 171.0 m3/d

Type of pump = Self priming centrifugal pump
No. of pump = 2 set (1 duty, 1 standby)
Operating time = 2 hr./d
Required flow rate = 85.5 m3/hr./unit
Specification Pump = 90.0 m3/hr. at head 14.0 m

Motor = 10.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
Pipe of pump = HDPE PN6, PE100 6.0 inch, Flange PN10
Main pipeline = HDPE PN6, PE100 6.0 inch, Flange PN10

Pipe length = 620.0 m
Static head = 4.0 m
Required pressure loss = 11.8 m
Operation control = Auto with level in Bagasse stock yard holding pond
Total installation power = 20.00 HP

2) ASH & FILTER CAKE YARD HOLDING POND
A) ASH & FILTER CAKE YARD1
2.1)  ASH & FILTER CAKE YARD HOLDING POND (A2)

Type of pond = Trapezoid cross section shape - Compacted Clay 
with 1.5mm. thickness HDPE sheet liner

No. of pond = 1 nos
Catchment area = 20,855.0 m²
Rainfall intensity 10 year = 148.30 mm./hr
Maximum average of Run-off = (20855/10,000 x 148.3 x 0.3 / 360) x  3,600

927.8 m³/hr
Detention time of pond = 0.25 hr ( 15 min.)
Required  volume of pond, VR = 232.0 m³
Selected  volume of pond, VP = 284.0 m³



Depth of pond, DP = 2.50 m
Effective depth, DW = 1.50 m (Freeboard is 1.0 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WT = 16.00 m.   Length, LT = 27.04 m.
Average water Width, WW = 12.00 m.   Length, LW = 23.04 m.
Average bottom Width, WB = 6.00 m.   Length, LB = 17.04 m.
Area of pond, AP = 433 m2 0.27 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+63.00m.
Water level in pond = EL.+64.50m.

2.2) ASH & FILTER CAKE YARD HOLDING POND TRANSFER PUMPS 
  

 15  (  30  
 15 )

Wastewater to treatment system = 927.84 x 15 / 60
= 232.0 m3/d

Type of pump = Self priming centrifugal pump
No. of pump = 2 set (1 duty, 1 standby)
Operating time = 2 hr./d
Required flow rate = 116.0 m3/hr./unit
Specification Pump = 120.0 m3/hr. at head 15.0 m

Motor = 15.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
Pipe of pump = HDPE PN6, PE100 8.0 inch, Flange PN10
Main pipeline = HDPE PN6, PE100 8.0 inch, Flange PN10

Pipe length = 1,200.0 m
Static head = 5.0 m
Required pressure loss = 11.4 m
Operation control = Auto with level in Bagasse stock yard holding pond
Total installation power = 30.00 HP

B) ASH & FILTER CAKE YARD2
2.3)  ASH & FILTER CAKE YARD HOLDING POND (A3)

Type of pond = Trapezoid cross section shape - Compacted Clay 
with 1.5mm. thickness HDPE sheet liner

No. of pond = 1 nos
Catchment area = 445.0 m²
Rainfall intensity 10 year = 148.30 mm./hr
Maximum average of Run-off = (445/10,000 x 148.3 x 0.3 / 360) x  3,600

19.8 m³/hr
Detention time of pond = 0.25 hr ( 15 min.)
Required  volume of pond, VR = 5.0 m³



Selected  volume of pond, VP = 10.0 m³
Depth of pond, DP = 1.50 m
Effective depth, DW = 1.00 m (Freeboard is 0.50 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WT = 6.50 m.   Length, LT = 6.40 m.
Average water Width, WW = 4.50 m.   Length, LW = 4.40 m.
Average bottom Width, WB = 0.50 m.   Length, LB = 0.40 m.
Area of pond, AP = 42 m2 0.03 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+64.00m.
Water level in pond = EL.+65.00m.

2.4) ASH & FILTER CAKE YARD HOLDING POND TRANSFER PUMPS 
Wastewater to treatment system = 445 x 15 / 60

= 111.3 m3/d
Type of pump = Self priming centrifugal pump
No. of pump = 4 set (3 duty, 1 standby)
Operating time = 0.5 hr./d
Required flow rate = 74.2 m3/hr./unit
Specification Pump = 230.0 m3/hr. at head 12.5 m

Motor = 20.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
Pipe of pump = HDPE PN6, PE100 8.9 inch, Flange PN10
Main pipeline = HDPE PN6, PE100 17.4 inch, Flange PN10

Pipe length = 565.0 m
Static head = 5.0 m
Required pressure loss = 7.1 m
Operation control = Auto with level in Bagasse stock yard holding pond
Total installation power = 80.00 HP

3) HIGH BOD SETTLING POND (B)
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
Influent flow rate = 2,300.00 m3/day
BOD of Influent  = 3,000.0 mg/L
BOD Loading to this pond = 6,900.0 kg-BOD / day
SS of Influent  = 124.5 mg/L
SS % Removal  = 70 %
SS of Effluent  = 37.3 mg/L
Detention time of pond = 1.0 day
Required  volume of pond, VR = 2,300.0 m3



Selected  volume of pond, VP = 2,317.0 m3

Depth of pond, DP = 4.00 m.
Effective depth, DW = 3.50 m. (Freeboard is 0.50 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 28.00 m.   Length, LT = 41.26 m.
Average water Width, WPW = 26.00 m.   Length, LW = 39.26 m.
Average bottom Width, WPB = 12.00 m.   Length, LB = 25.26 m.
Area of pond, AP = 1,155 m2 0.72 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+65.00m.

4) ANAEROBIC POND1 (C1)
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
BOD of Influent = 3,000.0 mg/L
BOD loading = 6,900.0 kg-BOD / day
Volumetric loading rate = 0.04 - 0.30 kg-BOD / m3-day
Selected volumetric loading rate = 0.20 kg-BOD / m3-day
Required total volume = 34,500.0 m3

Selected  volume of pond, VP = 34,528.7 m3

Depth of pond, DP = 4.00 m.
Effective depth, DW = 3.35 m. (Freeboard is 0.65 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 79.50 m.   Length, LT = 155.48 m.
Average water Width, WPW = 76.90 m.   Length, LW = 152.88 m.
Average bottom Width, WPB = 63.50 m.   Length, LB = 139.48 m.
Area of pond, AP = 12,361.0 m2 7.73 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.85m.

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT  = VP / Q

= 15.0 day   = 360.0 hr
TREATMENT EFFICIENCY

Expected BOD removal efficiency, hB  = 70.0 %
BOD of effluent = 900.0 mg/L
Expected SS removal efficiency, hS  = 60.0 %
SS of effluent  = 14.9 mg/L



5) ANAEROBIC POND2 (C2)
Type of pond = Trapezoid Shape - Compacted Clay Liners

with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
BOD of Influent = 900.0 mg/L
BOD loading = 2,070.0 kg-BOD / day
Volumetric loading rate = 0.04 - 0.30 kg-BOD / m3-day
Selected volumetric loading rate = 0.15 kg-BOD / m3-day
Required total volume = 13,800.0 m3

Selected  volume of pond, VP = 13,904.0 m3

Depth of pond, DP = 4.00 m.
Effective depth, DW = 3.20 m. (Freeboard is 0.80 m.)
Selected size of pond as follow :   
Embankment slope = 1 : 2.0
Average top Width, WPT = 40.00 m.   Length, LT = 151.18 m.
Average water Width, WPW = 36.80 m.   Length, LW = 147.98 m.
Average bottom Width, WPB = 24.00 m.   Length, LB = 135.18 m.
Area of pond, AP = 6,047 m2 3.78 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.70m.

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT  = VP / Q

= 6.0 day   = 144.0 hr
TREATMENT EFFICIENCY

Expected BOD removal efficiency, hB  = 70.0 %
BOD of effluent = 270.0 mg/L
Expected SS removal efficiency, hS  = 50.0 %
SS of effluent  = 7.5 mg/L

6) AERATED LAGOON1 (D1)
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond, n = 1 nos
BOD Loading to this pond = 621.0 kg-BOD / day
BOD of Influent, Co = 270.0 mg/L
Expected BOD effluent, Cn = 90.0 mg/L
Removal BOD loading = 414.0 kg-BOD / day
Cn / Co = 0.333
First order reaction rate constant, k = 0.276 1/day



from

Total hydraulic residence time, t  = [(1 / 0.333 ) - 1 ] / 0.276
 = 7.3 day

Required total volume = 16,790.0 m3

Volume of each pond, VR = 16,790.0 m3

Selected  volume of pond, VP = 16,863.7 m3

Depth of pond, DP = 4.00 m.
Effective depth, DW = 3.05 m. (Freeboard is 0.95 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 60.00 m.   Length, LT = 119.52 m.
Average water Width, WPW = 56.20 m.   Length, LW = 115.72 m.
Average bottom Width, WPB = 44.00 m.   Length, LB = 103.52 m.
Area of pond, AP = 7,171 m2 4.48 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.55m.
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT  = VP / Q
= 7.3 day   = 175.2 hr

OXYGEN REQUIREMENT
Oxygen rate = 1.2 kg-O2 / kg-BOD
Theoretical Oxygen requirement = 414x1.2

= 496.8 kg-O2 / day
= 21.0 kg-O2 / hr

Safety factor = 2.00
Pactical Oxygen requirement = 42.0 kg-O2 / hr

AERATOR
CALCULATE BY OXYGEN CONSUMPTION OF TREATMENT
Type of Aerator = Low speed surface aerator
Oxygen Transfer Rate, OTR = 1.32 kg-O2 / kW - hr
Power Requirement for Oxygen = 42 / 1.32

= 31.8 kW
Power each set of aerator = 7.5 kw
Number of Aerator = 5 nos



CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter = 0.61x((264xkw)/depth)^0.5

= 15.5 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)^0.5

= 49.3 m.
Oxygen dispersed coverage area = 1,907.0 m2

No. of Aerator for Coverage = 4 nos
Chosen max. number of Aerator = 5 nos

TREATMENT EFFICIENCY
This process efficiency, hB  = 66.67 %
BOD of effluent = 90.0 mg/L

7) AERATED LAGOON2 (D2)
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond, n = 1 nos
BOD Loading to this pond = 207.0 kg-BOD / day
BOD of Influent, Co = 90.0 mg/L
Expected BOD effluent, Cn = 35.0 mg/L
Removal BOD loading = 127.0 kg-BOD / day
Cn / Co = 0.389
First order reaction rate constant, k = 0.276 1/day
from

Total hydraulic residence time, t  = [(1 / 0.389 ) - 1 ] / 0.276
 = 5.7 day

Required total volume = 13,110.0 m3

Volume of each pond, VR = 13,110.0 m3

Selected  volume of pond, VP = 13,338.5 m3

Depth of pond, DP = 4.00 m.
Effective depth, DW = 2.90 m. (Freeboard is 1.10 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 62.00 m.   Length, LT = 98.34 m.
Average water Width, WPW = 57.60 m.   Length, LW = 93.94 m.
Average bottom Width, WPB = 46.00 m.   Length, LB = 82.34 m.
Area of pond, AP = 6,097 m2 3.81 Rai



Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.40m.
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT  = VP / Q
= 555.8 day   = 13,339.2 hr

OXYGEN REQUIREMENT
Oxygen rate = 1.2 kg-O2 / kg-BOD
Theoretical Oxygen requirement = 127x1.2

= 152.4 kg-O2 / day
= 6.0 kg-O2 / hr

Safety factor = 2.00
Pactical Oxygen requirement = 12.0 kg-O2 / hr

AERATOR
CALCULATE BY OXYGEN CONSUMPTION OF TREATMENT
Type of Aerator = Low speed surface aerator
Oxygen Transfer Rate, OTR = 1.32 kg-O2 / kW - hr
Power Requirement for Oxygen = 12 / 1.32

= 9.1 kW
Power each set of aerator = 7.5 kw
Number of Aerator = 2 nos
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter = 0.61x((264xkw)/depth)^0.5

= 15.9 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)^0.5

= 50.5 m.
Oxygen dispersed coverage area = 2,005.0 m2

No. of Aerator for Coverage = 3 nos
Chosen max. number of Aerator = 3 nos

TREATMENT EFFICIENCY
This process efficiency, hB  = 61.11 %
BOD of effluent = 35.0 mg/L

8) FACULTATIVE POND (E)
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond  = 1 nos
BOD of Influent = 35.0 mg/L
BOD loading = 80.5 kg-BOD / day
Area loading rate = 0.002 - 0.025 kg-BOD / m2-day
Selected area loading rate = 0.010 kg-BOD / m2-day
Required total area = 8,050.0 m2

Area of each pond, AR = 8,050.0 m2



Selected  area of pond, AP = 8,066.8 m2

Depth of pond, DP = 3.50 m.
Effective depth, DW = 2.25 m. (Freeboard is 1.25 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 102.00 m.   Length, LPT = 88.20 m.
Average water Width, WPW = 97.00 m.   Length, LPW = 83.16 m.
Average bottom Width, WPB = 88.00 m.   Length, LPB = 74.20 m.
Effective volume of pond, VP = 16,420.6 m3

Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.00m.
Water level in pond = EL.+64.25m.
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT  = VP / Q
= 7.1 day   = 170.40 hr

TREATMENT EFFICIENCY
Expected BOD removal efficiency, hB  = 70.00 %
BOD of effluent = 10.5 mg/L
TDS of effluent < 1,300 mg/L

9) INSPECTION TANK (F)
Type of unit = Rectangular shape reinfarce concrete
No. of unit  = 1 nos.
Detention time = 0.2 hr.
Volume of each unit, VR = 19.2 m3

Selected  volume of unit, VP = 20.0 m3

Depth of unit, DP = 2.75 m.
Effective depth, DW = 1.25 m. (Freeboard is 1.50 m.)
Dimension of unit as follow :

Width, WW 2.50 m.         Length, LW 6.40 m.
Top level of unit = EL.+65.70m. (Ground level is EL.+65.00m.)
Bottom level of unit = EL.+62.95m.
Water level in unit = EL.+64.20m.

10) EMERGENCY POND (G)
10.1) EMERGENCY POND 

Water from Inspection tank = 2,300.0 m3/d
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond  = 1 nos.
Detention time = 2.0 day
Volume of each pond, VR = 4,600.0 m3

Selected  volume of pond, VP = 4,862.0 m3



Depth of pond, DP = 4.00 m.
Effective depth, DW = 2.60 m. (Freeboard is 1.40m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 32.00 m.   Length, LT = 97.73 m.
Average water Width, WPW = 26.40 m.   Length, LW = 92.13 m.
Average bottom Width, WPB = 16.00 m.   Length, LB = 81.73 m.
Area of pond, AP = 3,127.0 m2 1.95 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.10m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT  = VP / Q

= 2.1 day   = 50.73 hr
AERATOR
Type of Aerator = Low speed surface aerator
Power each set of aerator = 7.5 kw
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter = 0.61x((264xkw)/depth)^0.5

= 16.8 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)^0.5

= 53.4 m.
Oxygen dispersed coverage area = 2,237.0 m2

No. of Aerator for Coverage = 1 nos

10.2) RETREATED PUMP
Re-treated wastewater
Design flow rate (20% of Total flow rate)  = 460.0 m3/d
Wastewater flow rate = 460.0 m3/d
Type of pump = Self priming centrifugal pump
No. of pump = 2 set (1 duty, 1 standby)
Operating time = 20 hr./d
Required flow rate = 23.0 m3/hr./unit
Specification Pump = 7.5 m3/hr. at head 9.5 m

Motor = 1.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
Pipe of pump = HDPE PN6, PE100 2.0 inch, Flange PN10
Main pipeline = HDPE PN6, PE100 2.0 inch, Flange PN10

Pipe length = 380.0 m
Static head = 5.0 m
Required pressure loss = 13.1 m
Operation control = Auto with timer or level in Emergency pond
Total installation power = 2.00 HP



11) POLISHING POND (H)
Water from Falcultative pond = 2,300.0 m3/d
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond  = 1 nos.
Detention time = 2.0 day
Volume of each pond, VR = 4,600.0 m3

Selected  volume of pond, VP = 4,750.0 m3

Depth of pond, DP = 4.00 m.
Effective depth, DW = 2.60 m. (Freeboard is 1.40m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 34.00 m.   Length, LT = 88.38 m.
Average water Width, WPW = 28.40 m.   Length, LW = 82.78 m.
Average bottom Width, WPB = 18.00 m.   Length, LB = 72.38 m.
Area of pond, AP = 3,005.0 m2 1.88 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+61.50m.
Water level in pond = EL.+64.10m.
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT  = VP / Q
= 2.1 day = 50.40 hr

AERATOR
Type of Aerator = Low speed surface aerator
Power each set of aerator = 7.5 kw

CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter = 0.61x((264xkw)/depth)^0.5

= 16.8 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)^0.5

= 53.4 m.
Oxygen dispersed coverage area = 2,237.0 m2

No. of Aerator for Coverage = 1 nos
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PROJECT : WASTEWATER TREATMENT PLANT KAMPANGPHET PROVINCE
WASTEWATER TREATMENT CONCEPTUAL DESIGN

WASTEWATER TREATMENT PONDS
Designer Mr.Poonsak Onsri Environmental Engineer, Licence No. .239

This water have to treat which we show the process of wastewater treatment are below diagram.

1)
2)
3)

DESIGNED CONDITIONS
This wastewater conditions are related with analysis report from laboratory and estimated worst case condition.

Flow rate BOD COD SS TDS BOD loading
(m3/day) (mg/L) (mg/L) (mg/L) (mg/L) (kg-BOD/day)

250.0 20.0 30.0 10.0 20.0 5.00

250.0 15.0 22.5 10.0 20.0 3.75

226.0 20.0 35.0 50.0 200.0 4.52

726.0 18.3 29.0 22.5 76.0 13.3
800.0 20.0 50.0 25.0 300.0 16.0Design condition

BOD < 20.0 mg/L

POLISHING POND (F)
Eff. Vol. = 4,478.00 m3  Low BOD settling pond

Source of Wastewater

Mixed wastewater

Eff. Vol. = 2,016.70 m3

BOD > 20.0 mg/L
INSPECTION TANK (D) EMERGENCY POND (E)

Eff. Vol. = 20.00 m3 Eff. Vol. = 2,070.50 m3

FACULTATIVE POND (C)

800.0 m3/day , BOD 20.0 mg/L

Re-treated water
LOW BOD SETTLING POND (A) 160 m3/day

Eff. Vol. = 987.50 m3

BOD = 20.0 mg/L

AERATED LAGOON (B)
Eff. Vol. = 1,209.00 m3

BOD = 15.0 mg/L

226.0 m3/day , BOD 20.0 mg/L

1 May 20

250.0 m3/day , BOD 20.0 mg/L
250.0 m3/day , BOD 15.0 mg/L



DESIGNED CONDITIONS
Wastewater influent

Total flow rate (mixed)  = 726.0 m3/d
Total BOD (mixed)  = 18.3 mg/L

Design wastewater
Design flow rate  = 800.0 m3/d
Design pH  = 6.5-8.5
Design BOD  = 20.0 mg/L
Design COD  = 50.0 mg/L
Design SS  = 25.0 mg/L
Design TDS  = 300.0 mg/L
Average flow  = 800.0 m3/24 hr
Assume ground level at plant  = 65.00 m. above mean sea level  ( EL +65.00m.)

1) LOW BOD SETTLING POND (A)
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond = 1 nos
Influent flow rate = 800.00 m3/day
BOD of Influent  = 20.0 mg/L
BOD Loading to this pond = 16.0 kg-BOD / day
SS of Influent  = 22.5 mg/L
SS % Removal  = 70 %
SS of Effluent  = 6.7 mg/L
Detention time of pond = 1.0 day
Required  volume of pond, VR = 800.0 m3

Selected  volume of pond, VP = 987.5 m3

Depth of pond, DP = 3.00 m.
Effective depth, DW = 2.50 m. (Freeboard is 0.50 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 20.00 m.   Length, LT = 35.46 m.
Average water Width, WPW = 18.00 m.   Length, LW = 33.46 m.
Average bottom Width, WPB = 8.00 m.   Length, LB = 23.46 m.
Area of pond, AP = 709 m2 0.44 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.50m.
Water level in pond = EL.+65.00m.

2) AERATED LAGOON (B)
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner



No. of pond, n = 1 nos

BOD Loading to this pond = 16.0 kg-BOD / day
BOD of Influent, Co = 20.0 mg/L
Expected BOD effluent, Cn = 15.0 mg/L
Removal BOD loading = 4.0 kg-BOD / day
Cn / Co = 0.750
First order reaction rate constant, k = 0.276 1/day
from

Total hydraulic residence time, t  = [(1 / 0.75 ) - 1 ] / 0.276
 = 1.3 day

Required total volume = 1,040.0 m3

Volume of each pond, VR = 1,040.0 m3

Selected  volume of pond, VP = 1,209.0 m3

Depth of pond, DP = 3.00 m.
Effective depth, DW = 2.35 m. (Freeboard is 0.65 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 23.00 m.   Length, LT = 38.66 m.
Average water Width, WPW = 20.40 m.   Length, LW = 36.06 m.
Average bottom Width, WPB = 11.00 m.   Length, LB = 26.66 m.
Area of pond, AP = 889 m2 0.56 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.50m.
Water level in pond = EL.+64.85m.
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT  = VP / Q
= 1.5 day   = 36.0 hr

OXYGEN REQUIREMENT
Oxygen rate = 1.2 kg-O2 / kg-BOD
Theoretical Oxygen requirement = 4x1.2

= 4.8 kg-O2 / day
= 0.2 kg-O2 / hr

Safety factor = 2.00
Pactical Oxygen requirement = 0.4 kg-O2 / hr

AERATOR



CALCULATE BY OXYGEN CONSUMPTION OF TREATMENT

Type of Aerator = Low speed surface aerator
Oxygen Transfer Rate, OTR = 1.32 kg-O2 / kW - hr
Power Requirement for Oxygen = 0.4 / 1.32 = 0.3 kW
Power each set of aerator = 7.5 kw
Number of Aerator = 1 nos
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter = 0.61x((264xkw)/depth)^0.5

= 17.7 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)^0.5

= 56.1 m.
Oxygen dispersed coverage area = 2,475.0 m2

No. of Aerator for Coverage = 1 nos
Chosen max. number of Aerator = 1 nos

TREATMENT EFFICIENCY
This process efficiency, hB  = 25.00 %
BOD of effluent = 15.0 mg/L

3) FACULTATIVE POND (C)
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond  = 1 nos
BOD of Influent = 15.0 mg/L
BOD loading = 12.0 kg-BOD / day
Area loading rate = 0.002 - 0.025 kg-BOD / m2-day
Selected area loading rate = 0.015 kg-BOD / m2-day
Required total area = 800.0 m2

Area of each pond, AR = 800.0 m2

Selected  area of pond, AP = 1,264.0 m2

Depth of pond, DP = 3.00 m.
Effective depth, DW = 2.20 m. (Freeboard is 0.80 m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 73.20 m.   Length, LPT = 21.30 m.
Average water Width, WPW = 70.00 m.   Length, LPW = 18.06 m.
Average bottom Width, WPB = 61.20 m.   Length, LPB = 9.30 m.
Effective volume of pond, VP = 2,016.7 m3

Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.50m.
Water level in pond = EL.+64.70m.

HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT  = VP / Q



= 2.5 day   = 60.00 hr

TREATMENT EFFICIENCY
Expected BOD removal efficiency, hB  = 40.00 %
BOD of effluent = 9.0 mg/L
TDS of effluent < 1,300 mg/L

4) INSPECTION TANK (D)
Type of unit = Rectangular shape reinfarce concrete
No. of unit  = 1 nos.
Detention time = 0.5 hr.
Volume of each unit, VR = 16.7 m3

Selected  volume of unit, VP = 20.0 m3

Depth of unit, DP = 2.65 m.
Effective depth, DW = 1.70 m. (Freeboard is 0.95m.)
Dimension of unit as follow Width, WW 2.50 m.         Length, LW 4.70 m.
Top level of unit = EL.+65.70m. (Ground level is EL.+65.00m.)
Bottom level of unit = EL.+63.05m.
Water level in unit = EL.+64.750m.

5) EMERGENCY POND (E)
5.1) EMERGENCY POND 

Water from Inspection tank = 800.0 m3/d
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond  = 1 nos.
Detention time = 2.0 day
Volume of each pond, VR = 1,600.0 m3

Selected  volume of pond, VP = 2,070.5 m3

Depth of pond, DP = 3.00 m.
Effective depth, DW = 2.05 m. (Freeboard is 0.95m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0
Average top Width, WPT = 46.00 m.   Length, LT = 33.97 m.
Average water Width, WPW = 42.20 m.   Length, LW = 30.17 m.
Average bottom Width, WPB = 34.00 m.   Length, LB = 21.97 m.
Area of pond, AP = 1,563 m2 0.98 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.50m.
Water level in pond = EL.+64.55m.
HYDRAULIC DETENTION TIME
Hydraulic Retention Time, HRT  = VP / Q

= 2.6 day
= 62.12 hr



AERATOR
Type of Aerator = Low speed surface aerator
Power each set of aerator = 7.5 kw
CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter = 0.61x((264xkw)/depth)^0.5

= 19.0 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)^0.5

= 60.1 m.
Oxygen dispersed coverage area = 2,837.0 m2

No. of Aerator for Coverage = 0.6 nos

5.2) RETREATED PUMP
Re-treated wastewater

Design flow rate (20% of Total flow rate)  = 160.0 m3/d
Wastewater flow rate = 160.0 m3/d
Type of pump = Self priming centrifugal pump
No. of pump = 2 set (1 duty, 1 standby)
Operating time = 20 hr./d
Required flow rate = 8.0 m3/hr./unit
Specification Pump = 12.0 m3/hr. at head 15.0 m

Motor = 2.0 HP 1,450 rpm., 4 pole, 380V., 50Hz.
Pipe of pump = HDPE PN6, PE100 2.5 inch, Flange PN10
Main pipeline = HDPE PN6, PE100 2.5 inch, Flange PN10

Pipe length = 380.0 m
Static head = 5.0 m
Required pressure loss = 11.8 m
Operation control = Auto with timer or level in Emergency pond
Total installation power = 4.00 HP

6) POLISHING POND (F)
Water from Falcultative pond = 800.0 m3/d
Type of pond = Trapezoid cross section shape - Compacted Clay 

with 1.5mm. thickness HDPE sheet liner
No. of pond  = 1 nos.
Detention time = 2.0 day
Volume of each pond, VR = 1,600.0 m3

Selected  volume of pond, VP = 4,478.0 m3

Depth of pond, DP = 3.00 m.
Effective depth, DW = 2.05 m. (Freeboard is 0.95m.)
Selected size of pond as follow :
Embankment slope = 1 : 2.0



Average top Width, WPT = 38.00 m.   Length, LT = 79.91 m.
Average water Width, WPW = 34.20 m.   Length, LW = 76.11 m.
Average bottom Width, WPB = 26.00 m.   Length, LB = 67.91 m.
Area of pond, AP = 3,037 m2 1.9 Rai
Top level of curb around the pond = EL.+65.50m. (Ground level is EL.+65.00m.)
Bottom level of pond = EL.+62.50m.
Water level in pond = EL.+64.55m.
HYDRAULIC DETENTION TIME

Hydraulic Retention Time, HRT  = VP / Q
= 5.6 day = 134.40 hr

AERATOR
Type of Aerator = Low speed surface aerator
Power each set of aerator = 7.5 kw

CALCULATE BY COVERAGE AREA OF AERATOR
Mixing diameter = 0.61x((264xkw)/depth)^0.5

= 19.0 m.
Oxygen dispersion diameter = 0.61x((2652xkw)/depth)^0.5

= 60.1 m.
Oxygen dispersed coverage area = 2,837.0 m2

No. of Aerator for Coverage = 1 nos

  2  
1)    

  Aerated lagoon
2) Principles of Design and Operations of Wastewater Treatment Ponds Systems for plant Operators, 
    Engineers, and Managers  United States Environmental Protection Agency

 Aerated lagoon
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Noise Contour
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