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- TSP   
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(PM-10)  

-  

 

-  
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-  
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pH  

Temperature, TDS, SS, DO, BOD, COD, 

H2S, NO3, NH3, TKN, HCN, Formaldehyde, 

Phenol, Free Chlorine, Pesticide, Total 

Coliform Bacteria, Fecal Coliform Bacteria 

Zn, Cr6+,As, Cu, Total Hg, 

Cd , Pb, Ni, Mn, Ba, Ag Total Iron 

 

-  

 SW  

 SW  

 SW  

 SW  

 SW  

 

- 
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pH, BOD, TKN, 

SS Oil & Grease 
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 pH ,Zn, Cr , 

As, Cu, Hg, Cd, Ba, Se, Pb, Ni, Mn, Ag 

Fe 

 

-   

 GW  

 GW  

 GW  

 GW  

 

GW5  

 

-  

 

9 

GW1, GW3, GW4, 

GW5  Pb, Mn GW2 As, Mn
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.    

pH, Zn, 

Cr6+, As, Cu, Hg, Cd, Ba, Se, Pb, Ni, Mn, Ag 

Fe 

 

-  

 (SD1  

 SD  

 SD  

 SD  

 SD  

 

-  

 

- 

 

 

.   

pH 

Zn, Cr3+, Cr6+,As, Cu, Hg, Cd, Ba, Se, Pb, Ni, 

Mn, Ag Total Iron  

 

- 
  

 S  

 S  

 S  

 S  
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3.3.1  

 

A A

TSP  

(PM-10)

  

1)  

  

A A

TSP  (PM-10)

  

 

  A : 

 

20  

  TSP)   

 

 

   (PM-10)
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  <0.4-6.7 

SW) 33.3  

 

  A : 

 

  TSP) 0.037-0.049  

 

 

   (PM-10) 0.022-0.029
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TSP hr  PM-10 (24 hr) 

mg/m3 mg/m3 

    

A     

    

    

    

    

    

  0.049-0.069 0.021-0.030 

A     

    

    

    

    

    

    

  0.037-0.049 0.022-0.029 
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26-27        

WS WD WS WD WS WD WS WD WS WD WS WD WS WD 

 11:00 - 12:00 2.2 SW 3.6 SW 4.5 SW 3.6 SW 3.1 WSW 1.8 WSW 2.7 SW 

 12:00 - 13:00 4.0 SW 2.7 SW 4.5 SW 4.5 SW 4.5 SSW 3.1 SW 2.7 SW 

 13:00 - 14:00 3.6 SW 4.0 SW 4.5 SW 4.0 SW 4.9 SW 3.1 SSW 2.2 WSW 

 14:00 - 15:00 3.1 SW 4.5 SW 4.9 SSW 4.9 SW 4.9 SSW 3.1 SW 3.1 SSW 

 15:00 - 16:00 3.1 SW 5.4 SW 4.9 SSW 4.9 SSW 4.0 SSW 4.9 SW 3.1 SSW 

 16:00 - 17:00 4.0 SW 6.7 SW 4.5 SSW 4.5 SSW 3.6 SSW 5.4 SW 2.7 S 

 17:00 - 18:00 5.8 SW 1.8 WSW 2.7 S 4.5 SSW 4.0 SSW 4.5 SSW 2.7 SSE 

 18:00 - 19:00 4.5 SW 2.7 SW 5.8 S 4.9 SSW 3.6 SSW 2.7 SW 2.7 S 

 19:00 - 20:00 2.7 WSW 1.8 SW 2.7 WSW 4.0 SSW 4.0 S 1.3 WSW 2.7 S 

 20:00 - 21:00 1.3 W 2.7 SW 1.8 ESE 3.6 SSW 3.6 S 2.2 SSW 3.1 SSW 

 21:00 - 22:00 2.2 W 1.8 WSW 0.9 SE 4.0 SSW 4.0 S 2.2 SSW 2.7 SSW 

 22:00 - 23:00 2.7 W 0.4 W <0.4 Calm 3.1 SSW 4.0 S 3.1 SSW 3.6 SSW 

 23:00 - 00:00 2.7 W <0.4 Calm 0.4 NNE 2.7 SSW 4.0 S 2.7 SSW 3.1 SSW 

 00:00 - 01:00 2.7 W 0.4 SW <0.4 Calm 2.7 SW 4.0 S 2.2 SSW 3.1 SSW 

 01:00 - 02:00 1.8 W 1.3 SW <0.4 Calm 2.2 W 3.6 SSW 1.3 SSW 2.2 SSW 

 02:00 - 03:00 2.2 WSW 1.3 WSW 0.4 W 2.7 W 3.6 SSW 1.3 SW 1.8 SW 

 03:00 - 04:00 1.3 WSW 2.2 WSW 2.2 SW 2.2 W 3.1 SW 0.9 SW 1.8 SW 

 04:00 - 05:00 0.9 WSW 3.1 SW 1.8 SW 1.8 WNW 2.2 SW 0.4 WSW 1.3 SW 

 05:00 - 06:00 0.9 W 2.7 WSW 0.9 WSW 1.8 WNW 1.8 SW 2.2 E 1.3 SSW 

 06:00 - 07:00 1.3 WSW 2.7 SW 1.3 WSW 0.4 WNW 0.9 W 1.8 SSW 1.8 SSW 

 07:00 - 08:00 0.9 W 2.7 SW 1.8 WSW <0.4 Calm 0.4 WNW 0.4 E 1.8 SW 

 08:00 - 09:00 2.7 WSW 4.0 SW 2.2 WSW <0.4 Calm 1.8 W <0.4 Calm 1.3 SW 

 09:00 - 10:00 2.7 WSW 4.0 SW 2.7 SW 1.3 W 1.8 WNW 0.4 WSW 1.8 SW 

 10:00 - 11:00 3.6 WSW 4.9 SW 2.7 WSW 3.1 W 2.2 WSW 2.2 WSW 1.8 SW 

:  WS = Wind Speed (m/s)  

WD = Wind Direction  

     

     

     

     

    

    

    

    

 Calm   
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2)  

  

 

  

  

 

TSP hr  PM-10 (24 hr) WS&WD 

  / ( ) 

    SWW  

A     < 4.9 (NNE) 

 12     (SSW) 

    ENE) 

    S) 

    <  (N) 

 26  0.049-0.069 0.021-0.030 < -6.7 (SW) 

  0.021-0.216 0.012-0.099 - 

A      

     

 12     

     

     

     

 26  0.037-0.049 0.022-0.029 - 

  0.027-0.143 0.014-0.051 - 

   - 
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3.3.2  

3.3.2.1  

  

 

N N

Leq 24 , Leq 1 ., Lmax, L90

 

1)  

    

N N Leq 24 , Leq 1 ., 

Lmax, L90 256  
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: (  

 

Leq  Leq  Lmax L  

      

   52.4 89.1 49.4 

N    54.3 89.1 51.1 

   52.8 88.0 48.8 

   52.6 89.9 48.9 

   52.8 88.8 49.5 

   53.3 89.5 49.3 

   52.5 89.6 48.5 

  48.0-57.1 52.4-54.3 88.0-89.9 48.5-51.1 

N   44.3-53.0 49.2 86.1 42.7 

  44.8-52.1 49.2 77.9 42.8 

  45.3-55.2 49.5 89.5 42.9 

  46.9-55.5 50.9 89.7 42.8 

  45.2-52.2 49.6 79.1 43.0 

  45.6-52.8 49.2 98.6 43.4 

  45.7-52.4 48.2 80.3 43.3 

  44.3-55.5 48.2-50.9 77.9-98.6 42.7-43.4 

 44.3-57.1 48.2-54.3 77.9-98.6 42.7-51.1 

     

 :  
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N  N  
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2)  

   

256

3. 2 3.  

2  

  
: (  

Leq  Leq  Lmax L  

      

      

N       

 2  43.0-60.3 50.9-53.5 78.5-89.1 44.5-46.8 

      

      

 9      

  48.0-57.1 52.4-54.3 88.0-89.9 48.5-51.1 

  43.0  50.9  78.5  4  

N       

      

 2  43.6-60.8 51.2-54.5 80.7-89.3 44.2-46.8 

      

      

 9      

  44.3-55.5 48.2-50.9 77.9-98.6 42.7-43.4 

     7  

    7  

     

 :  
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3.3.2.2  

  

 Leq 15  

Lmax  

1)  

   5

Leq 15  Lmax

 

  

 ; 

 

 

 

: (  

27  

Leq  Lmax 

   

 Zone C    

 Zone E    

 Zone D    

4 Zone B    

    

   

     ,  2/ 

 :  

 

;  
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Zone C  Zone E  

  
Zone D  Zone B  

 
 

 

 

2)  

   

3. 2 3.  
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: (  

Leq  Lmax 

   

   

   

   

 67.1-76.5 78.3-93.2 

13    

   

   
 :   

 

;  
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3.3.3  

 

  SW SW

SW SW SW

pH  Temperature , TDS , SS , 

DO , BOD , COD , H2S , NO3 , NH3 , 

TKN , HCN , Formaldehyde ,  Phenol , Free Chlorine , 

Pesticide , Total Coliform Bacteria , 

Fecal Coliform Bacteria  Zn , 

Cr6+ , As , Cu , Total Hg , Cd , Pb , 

Ni , Mn , Ba , Ag Total Iron

 

1)    

 

SW SW SW SW

SW  pH, Temperature,  

TDS, SS, DO, BOD, COD, H S, NO , NH , TKN, HCN, Formaldehyde, Phenol, Free Chlorine, 

Pesticide, Total Coliform Bacteria, Fecal Coliform Bacteria  Zn, Cr ,As, Cu, Total Hg, 

Cd , Pb, Ni, Mn, Ba, Ag Total Iron  

  

 

- SW1 SW4  BOD, NH3  

- SW2 BOD, NO3 NH3  

- SW3 SW5 DO, BOD, NH3  
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Water Quality Index, WQI) 

  

 

 

 

: http://iwis.pcd.go.th/index.php?method=calculate&etc=1599623150838 

 

 

 



   

                                          

  28 

 

   

 
 

 
 

SW1 SW2 SW3 SW4 SW5 

1 pH -  7.6 8.0 8.3 7.8  

2 Temperature ºC 31.9 31.3 30.5 33.0 29.5  

3 TDS mg/L 660 712 1,744 820 800 - 

4 SS mg/L 50 27 45 32 11 - 

5 DO mg/L 4.48 3.91 1.62 4.60 1.27  

6 BOD mg/L 17 14 9.3 9.0 16  4.0 

7 COD mg/L 47 55 126 94 75 - 

8 H S mg/L <0.30 <0.30 0.38 0.66 0.31 - 

9 NO  mg/L 3.74 12.59 <0.22 <0.22 <0.22 5.0 

10 NH  mg/L 10.62 7.58 6.35 23.39 18.68 0.5 

11 TKN mg/L 9.8 7.0 7.7 23.8 17.5 - 

12 HCN mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

13 Formaldehyde mg/L 0.02 0.02 0.02 0.14 <0.01 - 

14 Phenol mg/L <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

15 Free Chlorine mg/L <0.10 <0.10 <0.10 <0.10 <0.10 - 

16 Total Coliform Bac. MPN/100 mL 540,000 110,000 92,000 350,000 1,100,000 - 

17 Fecal Coliform Bac. MPN/100 mL 130,000 49,000 24,000 130,000 790,000 - 

18 Pesticide µg/L ND ND ND ND ND  
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 ( )  

   

 
 

 
 

SW1 SW2 SW3 SW4 SW5 

1  Zn mg/L 0.04 0.02 0.05 0.26 0.03 1.0 

 Cr  mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

 As mg/L 0.0063 0.0053 0.0093 0.0032 0.0059 0.01 

 Cu mg/L <0.01 <0.01 <0.01 0.02 <0.01 0.1 

 Total Hg mg/L <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 0.002 

 Cd mg/L <0.002 <0.002 <0.002 <0.002 <0.002 0.005 

 Pb mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

 Ni mg/L 0.03 0.01 <0.01 0.02 0.02 0.1 

 Mn mg/L 0.26 0.25 0.56 0.28 0.50 1.0 

 Ba mg/L 0.03 <0.02 <0.02 0.04 0.04  

 Ag mg/L <0.01 <0.01 <0.01 <0.01 <0.01  

 Total Iron mg/L 0.67 0.51 1.23 0.52 0.43  

 :   

     

  =  

:   SW =  

SW =  

SW  =  

SW  =  

SW  =  

  ND = None Detectable for Pesticide (< 0 µg/L)  
  =  
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SW SW

SW SW

SW



   

                                          

  32 

2)  

  

 

3. 3 2

3.3.3-   
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2  

   

 
 

 
SW1 

      18  64  13  

1 pH -      7.3 7.5   

2 Temperature ºC      30.2 27.3 31.9  

3 TDS mg/L  ,  928  ,060 728 1,084 660 - 

4 SS mg/L   25  26 34 25 50 - 

5 DO mg/L   1.87  1.23 2.10 1.51 4.48  

6 BOD mg/L   15  14 20 18 17  4.0 

7 COD mg/L   121  86 105 99 47 - 

8 H S mg/L <   <0.03 <0.03 <0.03 <0.30 <0.30 <0.30 - 

9 NO  mg/L 0.09  0.13  0.02 0.05 <0.22 3.74 5.0 

10 NH  mg/L 14.26  14.02  7.13 6.26 5.80 10.62 0.5 

11 TKN mg/L 14.70  20.82  10.09 7.7 19.6 9.8 - 

12 HCN mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

13 Formaldehyde mg/L 0.07  0.06  0.05 0.15 0.15 0.02 - 

14 Phenol mg/L <0.001 0.020 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

15 Free Chlorine mg/L <0.10 <0.10 <  <  <  <0.10 <0.10 <0.10 - 

16 Total Coliform Bac. MPN/100 mL 240,000  1,600,000  ,  35,000,000 2,400,000 540,000  

17 Fecal Coliform Bac. MPN/100 mL 130,000  920,000  130,000 13,000,000 490,000 130,000  

18 Pesticide µg/L ND. ND. ND. ND. ND. ND  ND  ND  
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2 ( )  

   

 
 

 
SW1 

      18  64  13  

1  Zn mg/L 0.03  0.07  0.12 0.06 0.03 0.04 1.0 

 Cr  mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

 As mg/L 0.0028  0.0024  0.0039 0.0061 0.0051 0.0063 0.01 

 Cu mg/L 0.01 <  0.05  0.02 0.02 0.02 <0.01 0.1 

 Total Hg mg/L <0.0005 <  <0.0005 <0.0005 <0.0005 <0.0010 <0.0010 <0.0010 0.002 

 Cd mg/L <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.005 

 Pb mg/L <0.01 <  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

 Ni mg/L 0.02  0.03 0.02 0.04 0.03 0.03 0.03 0.1 

 Mn mg/L 0.24  0.38 0.23 0.42 0.32 0.48 0.26 1.0 

 Ba mg/L 0.04  0.05 0.04 0.04 0.04 0.03 0.03  

 Ag mg/L <0.01 <0.01 <0.0  <0.0  <0.0  <0.01 <0.01 <0.01  

 Total Iron mg/L 0.32  0.24 0.54 0.32 0.64 0.17 0.67  

 :   

     

  =  

:  1/   

SW =  

SW =  

SW  =  

SW  =  

SW  =  

  ND = None Detectable for Pesticide   
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2  

   

 
 

 
SW2 

      18  64  13  

1 pH - 7.52  7.5  7.6 7.0 7.1 7.6  

2 Temperature ºC 30.9  22.8  28.2 29.3 26.8 31.3  

3 TDS mg/L 1,336 ,  1,044  1,000 840 1,316 712 - 

4 SS mg/L 17  27  19 15 31 27 - 

5 DO mg/L 0.60  1.50  1.30 2.90 1.96 3.91  

6 BOD mg/L 39  32  24 9.5 28 14  4.0 

7 COD mg/L 145  133  109 44 111 55 - 

8 H S mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.30 <0.30 <0.30 - 

9 NO  mg/L <0.01  0.22  0.62 17.25 <0.22 12.59 5.0 

10 NH  mg/L 15.08  12.88  5.71 5.37 2.13 7.58 0.5 

11 TKN mg/L 13.82  14.52  7.06 7.7 4.9 7.0 - 

12 HCN mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

13 Formaldehyde mg/L 0.12  0.03  0.05 0.12 0.17 0.02 - 

14 Phenol mg/L <0.001 0.054 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

15 Free Chlorine mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - 

16 Total Coliform Bac. MPN/100 mL 490,000  9,200,000  540,000 2,400,000 540,000 110,000  

17 Fecal Coliform Bac. MPN/100 mL 330,000  5,400,000  130,000 790,000 350,000 49,000  

18 Pesticide µg/L ND. ND. ND. ND. ND. ND  ND  ND  
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2 ( )  

   

 
 

 
SW2 

      18  64  13  

1  Zn mg/L 0.07    0.15 0.06 0.03 0.02 1.0 

 Cr  mg/L <0.01 <0.01 <  <  <  <0.01 <0.01 <0.01 0.05 

 As mg/L 0.0019     0.0051 0.0058 0.0053 0.01 

 Cu mg/L 0.01 <     0.02 0.03 <0.01 0.1 

 Total Hg mg/L <0.0005 <  <  <  <  <0.0010 <0.0010 <0.0010 0.002 

 Cd mg/L <0.002 <  <  <  <  <0.002 <0.002 <0.002 0.005 

 Pb mg/L 0.01 <  <  <  <0.01 <0.01 <0.01 <0.01 0.05 

 Ni mg/L 0.03  0.05 0.02 0.04 0.05 0.04 0.01 0.1 

 Mn mg/L 0.24  0.34 0.18 0.49 0.21 0.77 0.25 1.0 

 Ba mg/L 0.04  0.04 0.04 0.04 0.04 0.03 <0.02  

 Ag mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  

 Total Iron mg/L 0.26  0.28 0.31 0.24 0.32 0.30 0.51  

 :   

     

  =  

:  1/   

SW =  

SW =  

SW  =  

SW  =  

SW  =  

  ND = None Detectable for Pesticide   



       

                                               

  37 

 

   

 
 

 
SW  

      18  64  13  

1 pH - 8.78  7.8  7.4 7.8 7.  8.0  

2 Temperature ºC 30.7  21.8  27.9 30.7  30.5  

3 TDS mg/L 4,704 ,  4,860  3,464 1 048  1,744 - 

4 SS mg/L 79  19  24 21 21 45 - 

5 DO mg/L 0.69  4.89  3.74 4.60 1.43 1.62  

6 BOD mg/L 47  2.1  4.8 12 5.0 9.3  4.0 

7 COD mg/L 301  129  94 85 107 126 - 

8 H S mg/L <0.03 <0.03 <0.03 <0.03 <0.03 <0.30 <0.30 0.38 - 

9 NO  mg/L 0.09  0.04  0.02 0.04 <0.22 <0.22 5.0 

10 NH  mg/L <0.01  0.42  0.28 15.53 0.30 6.35 0.5 

11 TKN mg/L 6.47  3.32  2.86 16.1 3.5 7.7 - 

12 HCN mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

13 Formaldehyde mg/L 0.10  <0.01  0.03 0.12 0.11 0.02 - 

14 Phenol mg/L <0.001 1  <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

15 Free Chlorine mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - 

16 Total Coliform Bac. MPN/100 mL 11 <1.8 49  3,500 5,400,000 2,400 92,000  

17 Fecal Coliform Bac. MPN/100 mL <1.8 <1.8 13  1,300 1,300,000 790 24,000  

18 Pesticide µg/L ND. ND. ND. ND. ND. ND  ND  ND  
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2 ( )  

   

 
 

 
SW  

      18  64  13  

1  Zn mg/L 0.02  0.02  0.02 0.02 0.02 0.05 1.0 

 Cr  mg/L <0.01 <  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

 As mg/L 0.0030  0.0002  0.0023 0.0095 0.0028 0.0093 0.01 

 Cu mg/L 0.01 <  0.01  <0.01 0.01 <0.01 <0.01 0.1 

 Total Hg mg/L <0.0005 <  <0.0005 <0.0005 <0.0005 <0.0010 <0.0010 <0.0010 0.002 

 Cd mg/L <0.002 <  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.005 

 Pb mg/L 0.01 <  <0.01 0.03 <0.01 <0.01 <0.01 <0.01 0.05 

 Ni mg/L 0.01  <0.01 0.25 <0.01 <0.01 <0.01 <0.01 0.1 

 Mn mg/L 1.73  0.20 40.84 1.22 0.42 0.48 0.56 1.0 

 Ba mg/L 0.04  0.01 0.07 0.02 0.04 <0.02 <0.02  

 Ag mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  

 Total Iron mg/L 1.46  0.18 2.78 0.65 0.59 0.39 1.23  

 :   

     

  =  

:  1/   

SW =  

SW =  

SW  =  

SW  =  

SW  =  

  ND = None Detectable for Pesticide  
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SW  

      18  64  13  

1 pH - 8.37 7.94 8.0  8.2 7.1 8.2 8.3  

2 Temperature ºC 31.2 33.0 23.2  28.8 30.9 26.9 33.0  

3 TDS mg/L 1,108 1,040 912  984 444 1,008 820 - 

4 SS mg/L 65 43 25  9 22 46 32 - 

5 DO mg/L 0.70 0.95 0.52  3.21 5.71 0.32 4.60  

6 BOD mg/L 45 30 11  6.6 6.3 38 9.0  4.0 

7 COD mg/L 281 147 117  90 36 170 94 - 

8 H S mg/L 1.27 0.82 <0.03 <0.03 <0.03 <0.30 <0.30 0.66 - 

9 NO  mg/L 0.18 0.09 0.04  0.24 1.74 <0.22 <0.22 5.0 

10 NH  mg/L 127 57.13 52.76  14.12 5.71 64.12 23.39 0.5 

11 TKN mg/L 101 57.87 48.12  15.69 7.7 53.9 23.8 - 

12 HCN mg/L <0.001 <0.001 <0.001 <0.00  <0.00  <0.001 <0.001 <0.001 0.005 

13 Formaldehyde mg/L 0.62 0.54 0.37  0.09 0.35 0.62 0.14 - 

14 Phenol mg/L <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

15 Free Chlorine mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - 

16 Total Coliform Bac. MPN/100 mL 350,000 350,000 92,000  16,000 5,400 350,000 350,000  

17 Fecal Coliform Bac. MPN/100 mL 240,000 170,000 22,000  3,500 1,700 350,000 130,000  

18 Pesticide µg/L ND. ND. ND. ND. ND. ND ND  ND  
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2 ( )  

   

 
 

 
SW  

      18  64  13  

1  Zn mg/L 1.26 0.52 0.22  0.08 9.35  0.09 0.26 1.0 

 Cr  mg/L <0.01 <  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

 As mg/L 0.0029 0.0029 0.0010  0.0063 0.0040 0.0037 0.0032 0.01 

 Cu mg/L 0.25  0.13 <0.01 0.01 0.03 0.04 0.02 0.1 

 Total Hg mg/L <0.0005 <  <0.0005 <0.0005 <0.0005 <0.0010 <0.0010 <0.0010 0.002 

 Cd mg/L <0.002 <  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.005 

 Pb mg/L 0.02 <  <0.01 0.04 <0.01 0.02 <0.01 <0.01 0.05 

 Ni mg/L 0.05 0.04 <0.01 0.03 0.03 0.02 <0.01 0.02 0.1 

 Mn mg/L 0.30 0.29 0.24 0.15 0.30 0.35 0.18 0.28 1.0 

 Ba mg/L 0.07 0.04 0.04 0.04 0.05 0.04 0.05 0.04  

 Ag mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  

 Total Iron mg/L 1.14 0.87 0.66 0.17 0.19 1.02 0.31 0.52  

 :   

     

  =  

:  1/   

SW =  SW =  

SW  =  SW  =  

SW  =  

  ND = None Detectable for Pesticide   
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SW  

      18  64  13  

1 pH - 7.82 7.49 7.6  7.7 7.4 7.  7.8  

2 Temperature ºC 29.9 31.6 22.4  30.4 28.6 2  29.5  

3 TDS mg/L 448 496 524  632 664 1,152 800 - 

4 SS mg/L 32 55 28  24 19 26 11 - 

5 DO mg/L 0.74 0.67 0.64  0.93 1.24 0.21 1.27  

6 BOD mg/L 34 28 32  28 19 24 16  4.0 

7 COD mg/L 109 92 125  102 97 103 75 - 

8 H S mg/L 0.29 0.40 <0.03 <0.03 <0.03 <0.30 <0.30 0.31 - 

9 NO  mg/L 0.04 0.04 0.04  0.01 0.03 <0.22 <0.22 5.0 

10 NH  mg/L 29.78 21.22 41.72  23.67 26.38 19.98 18.68 0.5 

11 TKN mg/L 30.97 21.00 34.12  24.56 18.2 6.6 17.5 - 

12 HCN mg/L <0.001 <0.001 <0.001 <0.00  <0.00  <0.001 <0.001 <0.001 0.005 

13 Formaldehyde mg/L 0.04 0.12 0.06  0.05 0.17 0.15 <0.01 - 

14 Phenol mg/L <0.001 0.008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.005 

15 Free Chlorine mg/L <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 - 

16 Total Coliform Bac. MPN/100 mL 92,000,000 2,400,000 9,200,000  920,000 16,000,000 3,500,000 1,100,000  

17 Fecal Coliform Bac. MPN/100 mL 13,000,000 790,000 3,500,000  350,000 5,400,000 1,700,000 790,000  

18 Pesticide µg/L ND ND ND ND ND ND ND  ND  
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2 ( )  

   

 
 

 
SW  

      18  64  13  

1  Zn mg/L 0.05 0.04 0.03  0.04 0.03 0.03 0.03 1.0 

 Cr  mg/L <0.01 <  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

 As mg/L 0.0052 0.0048 0.0051  0.0052 0.0054 0.0059 0.0059 0.01 

 Cu mg/L 0.01 <  0.01 0.01 <0.01 0.01 0.01 <0.01 0.1 

 Total Hg mg/L <0.0005 <  <0.0005 <0.0005 <0.0005 <0.0010 <0.0010 <0.0010 0.002 

 Cd mg/L <0.002 <  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.005 

 Pb mg/L 0.02 <  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 

 Ni mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.1 

 Mn mg/L 0.20 0.20 0.23 0.42 0.34 0.46 0.61 0.50 1.0 

 Ba mg/L 0.05 0.05 0.05 0.05 0.04 0.04 0.05 0.04  

 Ag mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01  

 Total Iron mg/L 0.40 0.39 0.28    1.07 0.45 0.35 0.37 0.43  

 :   

     

  =  

:  1/   

SW =  

SW =  

SW  =  

SW  =  

SW  =  

  ND = None Detectable for Pesticide   
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3.3.3-
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3.3.3- ( )
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3.3.3- ( )
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3.3.3- ( )
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3.3.3- ( )
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3.3.3- ( )
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3.3.3- ( )
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3.3.3- (
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3.3.3- (
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3.3.3- (
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3.3.3- (
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3.3.3- (
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3.3.3- (
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3.3.3- (
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3.3.3-3 (
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3.3.3-3 (
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3.3.4  

 

pH , BOD , TKN , SS  Oil & Grease  

 

1)  

  

pH , BOD , 

TKN , SS  Oil & Grease   

, , , , 13
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 14  15  19  17   

1 pH  -  6.9 7.0 7.2 7.2   

2 BOD  mg/L  12 <2.0 9 9.8  20 

 TKN  mg/L <2.0 2.1 2.1 3.1 <2.0 <2.0 100 

 SS  mg/L 22 11 11 58 19 21 50 

5 Oil & Grease  mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 5 

 :    
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2)  

 

3. 4 2 3.3  
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   30 . 62 29  62     

1 pH  -       6.1 7.5 7.4  

2 BOD  mg/L      <  12 5.0 7.9 20 

 TKN  mg/L      0.99 8.69 7.29 7.75 100 

 SS  mg/L      4 72 4 19 50 

5 Oil & Grease  mg/L  <    <  <2.0 <2.0 <2.0 <2.0 5 

 :   

 

 

   

 

   

            

1 pH  -       3.2 3.3 3.5     

2 BOD  mg/L       9.1 3.3 <2.0 <2.0  <  20 

 TKN  mg/L       11.02 11.72 5.89    100 

 SS  mg/L       3 48 4    50 

5 Oil & Grease  mg/L <  <  <  <  <  <  <2.0 <2.0 <  <  <  <2.0 5 

 :   
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 16   20          

1. pH  -              

2. BOD  mg/L   <        <    20 

. TKN  mg/L   3.50        <  <  100 

. SS  mg/L   6          50 

5. Oil & Grease  mg/L <  <  <  <  <  <  <  <  <  <  <  <  5 

 :   

 

 

 

   

 

   

 14  15  19  17   

1. pH  -  6.9 7.0 7.2 7.2   

2. BOD  mg/L  12 <2.0 9  9.8  20 

. TKN  mg/L <2.0 2.1 2.1 3.1 <2.0 <2.0 100 

. SS  mg/L 22 11 11 58 19 21 50 

5. Oil & Grease  mg/L <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 5 

 :   
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3.3.5  

 

GW

GW  GW

GW GW

pH , Zn ,  Cr , 

As , Cu , Hg ,  Cd , Ba , Se , Pb , 

Ni , Mn ,  Ag  Fe   

  

 

GW

GW  GW

GW

GW pH ,Zn, Cr , As, Cu, Hg, Cd, Ba, Se, 

Pb, Ni, Mn, Ag Fe 9 256  

GW1, GW3, 

GW4, GW5  Pb, Mn GW2 As, Mn
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GW1 GW  GW  GW  GW  

       

1 pH  -  7.5 8.0 7.5 7.7 - - 

 Zn  mg/L 0.01 0.02 0.02 0.05 0.04 5.0 10 

3 Cr  mg/L <0.01 <0.01 <0.01 <0.01 <0.01 0.05 6.0 

4 As  mg/L  0.0132 0.0085 0.0010 0.0054 0.01 0.1 

5 Cu  mg/L 0.01 <0.01 0.02 0.02 0.01 1.0 - 

6 Hg  mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.001 0.7 

7 Cd  mg/L <0.002 <0.002 <0.002 <0.002 <0.002 0.003 2.0 

8 Ba  mg/L  0.02 0.04 0.04 0.02 - 160 

9 Se  mg/L <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 0.01 12 

10 Pb  mg/L 0.10 <0.01 0.07 0.15 0.02 0.01 4.0 

11 Ni  mg/L 0.02 <0.01 <0.01 0.02 <0.01 0.02 5.0 

12 Mn  mg/L  5.55 0.90 14.36 0.70 0.5 33 

13 Ag  mg/L <0.01 <0.01 <0.01 <0.01 <0.01 - 12 

14 Fe  mg/L  1.45 2.95 0.22 0.08 - - 

 :  1/    
  2/  

 

:    GW =  
GW =  

  GW  =  
GW  =  
GW  = 
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GW1) 

 (GW2) 

(GW3) 

 GW4  

 GW5  
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GW GW

GW GW

GW
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3.3.6  

 

SD SD

SD SD SD

pH , Zn ,  Cr , As , 

Cu , Hg ,  Cd , Ba , Se , Pb , Ni , 

Mn ,  Ag  Fe   

  

 

SD SD SD SD

SD pH ,Zn, Cr , As, 

Cu, Hg, Cd, Ba, Se, Pb, Ni, Mn, Ag Fe 256  

SD2  Zn, Cu, Ni SD4  Zn, Ni

SD5  Ni 
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 SD1 SD2 SD3 SD4 SD5 

     

1 pH  - 5.6 7.6 7.8 8.0 7.0 - 

 Zn  mg/kg      460 

3 Cr  mg/kg <1.00 <1.00 <1.00 <1.00 <1.00 110 

4 As  mg/kg 16.30 29.28 19.51 30.89 24.60 33 

5 Cu  mg/kg      150 

6 Hg  mg/kg 0.13 0.42 0.14 0.30 0.20 1 

7 Cd  mg/kg <1.00 1.26 <1.00 2.20 <1.00 5 

8 Ba  mg/kg      - 

9 Se  mg/kg      - 

10 Pb  mg/kg 24.17 90.08 26.27 128 39.03 130 

11 Ni  mg/kg  102 31.55 69.24 51.08 50 

12 Mn  mg/kg  766 1 638 1 478 350 - 

13 Ag  mg/kg <1.00 1.17 <1.00 <1.00 <1.00 - 

14 Fe  mg/kg      - 

 :   

:   SD =  

SD =  

SD  =  

SD  =  

SD  =  
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SD  SD  

  

SD  SD  

 

SD  
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3.3.7  

 

 S

S S

S

S pH  , Zn , 

Cr3+ , Cr6+ , As , Cu , Hg , 

Cd , Ba , Se , Pb , Ni , Mn , Ag  

Total Iron   

  

 S

S

S S

S pH ,Zn, Cr3+, Cr6+,As, Cu, 

Hg, Cd, Ba, Se, Pb, Ni, Mn, Ag Total Iron 256  

; 
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7   

   

 

 
S1 S2 S3 S4 S5 

     

5 cm. 30 cm. 5 cm. 30 cm. 5 cm. 30 cm. 5 cm. 30 cm. 5 cm. 30 cm. 

1 pH - 4.7 4.0 8.0 7.8 7.8 7.4 6.0 6.6 5.2 5.7 - 

 Zn mg/kg 163 155 81.44 80.48 4,356 4,222 93.72 86.02 2,142 1,487 - 

3 Cr3+ mg/kg 30.00 32.26 25.92 24.84 35.41 43.16 31.13 30.60 40.58 37.42 - 

4 Cr  mg/kg <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 640 

5 As mg/kg 14.06 18.08 9.94 22.24 12.70 26.71 23.20 24.84 20.85 25.73 27 

6 Cu mg/kg 34.38 47.16 22.50 23.46 92.30 108 26.38 26.83 178 112 - 

7 Hg mg/kg 0.12 0.06 0.22 0.14 0.19 0.16 0.13 0.06 0.18 0.10 610 

8 Cd mg/kg <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 810 

9 Ba mg/kg 35.87 39.99 48.47 42.88 63.54 63.25 51.88 71.66 53.92 52.84 - 

10 Se mg/kg 0.15 0.17 0.11 0.10 0.20 0.24 0.12 0.12 0.20 0.17 10,000 

11 Pb mg/kg 22.06 25.38 27.52 26.66 142 161 33.23 29.44 55.62 46.42 750 

12 Ni mg/kg 50.78 40.00 30.66 29.41 58.91 81.64 30.74 37.40 59.60 50.96 41,000 

13 Mn mg/kg 1,556 860 2,088 1,612 1,140 1,469 1,444 4,555 1,488 1,564 32,000 

14 Ag mg/kg <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 - 

 Total Iron mg/kg 36,918 42,615 43,404 44,154 40,594 46,801 43,242 46,216 47,632 45,020 - 

 :  ;  
 :  1/   

  S =  
  S2 =  
  S3 =  

S4 =  
S5 =  
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S  S  

  
S  S  

 
S  

7  
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3.3.8  

  

  Bio  Bio

Bio Bio Bio

 

 

1)   

  

Bio Bio Bio Bio

Bio

1

 

  Bio  

  Division Cyanophyta  

3 Division Chlorophyta 19 Division Chromophyta 6 

28 496,883 Cell/litre  Scenedesmus sp.  

1.0556 

  Phylum Protozoa 3 Phylum Rotifera 11 

Phylum Arthropoda 1 1 15 1 

4,933 ind./l Cephalodella sp. 

1.7841 

  Phylum Phylum Annelida Lumbriculus 

sp. ( ind./m Phylum Arthropoda Chironomus sp. 

( , ind./m Phylum Mollusca Lymnaea sp. (

Pomacea sp. ( ind./m  
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  , 

, 

 

Bio  

Division Cyanophyta  

1 Division Chlorophyta 19 Division Chromophyta 5  

25 175,669 Cell/litre Scenedesmus sp. 

1.5094     

Phylum Protozoa 5 Phylum Rotifera 9  

Phylum Arthropoda 1 2 15 2 4,268  

ind./l Brachionus sp.  

1.6077 

Phylum Phylum Arthropoda 

Chironomus sp. ( ind./m  

  

 

 

  Bio  

  Division Cyanophyta  

3 Division Chlorophyta 11 Division Chromophyta 6 

20 114,259 Cell/litre Oscillatoria sp. 

1.5556   

  Phylum Protozoa 7 Phylum Rotifera 9 

Phylum Arthropoda 2 2 18 2 

2,176 ind./l Arcella sp. 

2.2830  
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  Phylum Phylum Arthropoda 

Chironomus sp. ( ind./m

 

  

    

  Bio  

  Division Cyanophyta  

4 Division Chlorophyta 14 Division Chromophyta 2 

20 1,404,751 Cell/litre Scenedesmus sp.  

1.5972 

  Phylum Protozoa 3 Phylum Rotifera 6 

Phylum Arthropoda 1 9 1 31,162 ind./l  

Brachionus sp. 

0.7114 

  Phylum Phylum Arthropoda 

Chironomus sp. ( ind./m  

  

  , , 

, , 

 

  Bio  

  Division Cyanophyta  

4 Division Chlorophyta 14 Division Chromophyta 4 

22 45,462 Cell/litre Oscillatoria sp. 

1.9361   
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  Phylum  Protozoa 5 Phylum Rotifera  

3 8 285 ind./l Brachionus sp.  

1.6686 

  Phylum Phylum Arthropoda Psychoda sp. 

( ind./m

 

  



   

                                          

  86 

8 1  

 

 

 

Bio  Bio  

 

Bio  

 

Bio  

 

Bio  

      

 2  25  0  20  22  

 (  49 ,    1 5,669  114,259  1,404,751  45,462  

 Scenedesmus  sp. Scenedesmus  sp. Oscillatoria sp. Scenedesmus  sp. Oscillatoria sp. 

 1.0556   5094 556  1.5972  1.9361 

      

 3 15  5 2  8  3 9  2 8  

 4,933 4,268  2,176  3 ,162  285 

 Cephalodella sp. Brachionus  sp. Arcella sp. Brachionus  sp. Brachionus  sp. 

 1.7841 1.6077 2830 0.7114 1.6686 

      

 3 4   1  1 1  1 1  

 1,868 45 30 163 30 

 Chironomus sp. Chironomus sp. Chironomus sp. Chironomus sp. Psychoda sp. 

 7651    0.0000 

      

 2 3  2 2    - 

 8 7 7 12  

 900  5983 2541 861  
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Bio  

  

  

Bio  

8  
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Bio3

Bio

8 (



   

                                          

  89 

  

  

Bio  

8 (  

2)   

  

 

3.  
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8  

 

 

Bio  

  23 63     

        

  3 3    3 

 21 19 35    28 

 ( ) 20,303    2,953 65,182   419,651   496,883 

 Oscillatoria sp. Oscillatoria sp. Oscillatoria sp.  

Cyclotella sp. 

Oscillatoria sp. Scenedesmus sp. Lepocinclis  sp. Scenedesmus sp. 

 1.5700 1.9936 2.1616 1.9869 1.6360   1.4034   1.0556 

        

  3 3    3 

  5 18    16 

   47    47,773 4,933 

 Euglypha sp. Didinium sp. Didinium sp. Arcella sp. Brachionus sp  Centropyxis  sp. Cephalodella sp. 

 1.3373 1.5701 1.5    0.9814 1.7841 

        

   1    3 

       4 

      134 1,868 

   Chironomus sp. Chironomus sp. Chironomus sp. Chironomus sp. Chironomus sp. 

       0.7651 

        

  1     2 

  1     3 

  4     8 

  0.0000     0.9003 
:  Bio =       Bio  =          Bio  =  Bio  =          Bio  =  
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8  

 

 

Bio  

  23 63     

        

  3     3 

 2  24     25 

 ( ) 7,738  21,767 18,489  ,  ,  ,  175,669 

 Oscillatoria sp. Lepocinclis sp. Scenedesmus sp. Cyclotella sp. Lepocinclis sp. Lepocinclis sp. Scenedesmus sp. 

 1.9992 1.7821 1.8002    1.5094 

        

 1  2     3 

  6     17 

 27 75 279  ,  2,603  4,268 

 Arcella sp. Didinium sp. Trichocerca sp. Copepod nauplii Brachionus sp  Didinium  sp. Brachionus sp. 

 0.0000 1.5478 1.6020    1.6077 

        

 - -     1 

       1 

 - - 253   30 45 

 - - Chironomus sp. Chironomus sp. Chironomus sp. Chironomus sp. Chironomus sp. 

 - - 0.2250    0.0000 

        

 2  2     2 

 2 2     2 

 3  11     7 

 0.6365 0.3046     0.5983 
:  Bio =       Bio  =          Bio  =  Bio  =          Bio  =  
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8  

 

 

Bio  

  23 63     

        

  3     3 

 14 22     20 

 ( ) 136,995  46,993 1,173,762  ,  ,  ,  114,259 

 Fragilaria sp. Gyrosigma sp. Nitzchia sp. Peridinium sp. Oscillatoria sp. Oscillatoria sp. Oscillatoria sp. 

 1.1561 2.2742 0.0506    1.5556 

        

  3     3 

  5     20 

 38,573 854 2,043  ,  ,  2,176 

 Polyarthra sp. Copepod nauplii Copepod nauplii Coleps sp. Paramecium sp. Copepod nauplii Arcella sp. 

 0.2928 0.4866 1.2121    2.2830 

        

 - 1     1 

       1 

 - 30    30 30 

 - Colicoides sp. Chironomus sp. Chironomus sp. Chironomus sp. Calopteryx sp. Chironomus sp. 

 - 00 00 00 00 00 0.0000 

        

 - 1     4 

  1     4 

 - 5     17 

 - 0.0000     1.2541 
:  Bio =       Bio  =          Bio  =  Bio  =          Bio  =  
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8  

 

 

Bio  

  23 63     

        

  3     3 

 18 19     20 

 ( ) 344,065  53,503 33,450   ,  ,  1,404,751 

 Micractinium sp. Spondylomorun sp. Lepocinclis sp. Phacus sp. Lepocinclis sp. Spondylomorum  sp. Scenedesmus sp. 

 1.6030 0.7280 2.0525   0.7634   1.5972 

        

  1     3 

  2     10 

 2,805  58  ,   ,  31,162 

 Centropyxis sp. Didinium sp. Epiphanes sp. Brachionus sp. Copepod nauplii Brachionus  sp. Brachionus sp. 

 0.7306 0.6836 1.9369    0.7114 

        

 - -     1 

       1 

 - - 356    163 

 - - Chironomus sp. Chironomus sp. Chironomus sp. Lumbriculus sp. Chironomus sp. 

 - - 00    0.0000 

        

 - -     3 

       4 

 - -     12 

 - -     1.2861 
:  Bio =       Bio  =          Bio  =  Bio  =          Bio  =  
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8  

 

 

Bio  

  23 63     

        

  3     3 

 25 12     22 

 ( ) 41,288  28,817 2,850  ,  ,  ,  45,462 

 Oscillatoria sp. Spondylomorun sp. Oscillatoria sp. Spondylomorum sp. Lepocinclis sp. Cyclotella  sp. Oscillatoria sp. 

 0.9423 1.1537 1.8664    1.9361 

        

 3  2     2 

  5     8 

 2,411  2,707  1,176    285 

 Didinium sp. Paramecium sp. Didinium sp. Didinium sp. Paramecium sp. Didinium  sp. Brachionus sp. 

 1.0103 0.7322 0.4499    1.6686 

        

 - -     1 

       1 

 - - 45    30 

 - - Tropistemus sp. Eristalinus sp. Simulium sp.

Tropisternus sp. 

Psychoda sp. Psychoda sp. 

 - - 0.6365 0.   0.0000 0.0000 

        

 - -     - 

       - 

 - -     - 

 - -     - 
:  Bio =       Bio  =          Bio  =  Bio  =          Bio  = 
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3.3.9  

1)  

  

 

 

  

Full Trailer

6 

 

  
 

      

  266 227 371 232 161 134 

  9 9 12 7 6 5 

  27 36 17 21 11 8 

:  

2)  

   

 

  

341

7 

  

 


