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3.2.1   
 

      2 
     –   –    2567 

  -   14-21  . . 2567  
 

 3.2.1-1   

    

    

 (A1) 

(GPS 47 P 0672040, 1573880) 

14-21/11/67 A540/67 - A546/67 Total Suspended Particulate, 

Nitrogen Dioxide, Sulfur Dioxide 

Wind Speed / Wind Direction 

 (A2) 

(GPS 47 P 0670818, 1576974) 

14-21/11/67 A547/67 - A553/67 Total Suspended Particulate, 

Nitrogen Dioxide, Sulfur Dioxide 

Wind Speed / Wind Direction 

 

 
 3.2.1-2     

    

Total Suspended 

Particulate 

High-Volume Air Sampling Gravimetric Method US EPA Method Part 50 

App B 

Nitrogen Dioxide Chemiluminasscent NO/NOx/NO2 

Analyzer 

Chemiluminasscent 

NO/NOx/NO2 Analyzer 

US EPA Method Part 50, 

App. F 

Sulfur Dioxide Introduction Manual SO2 

Fluorescent Analyzer Model 100A 

UV-Fluorescent Method US EPA Method Part 53, 

58 
Wind Speed / 

Wind Direction 

Cup Anamometer & Anodized 

Aluminium Vane Method 

 

Cup Anamometer & 

Anodized Aluminium 

Vane Method 

- 
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 (A2) 

 3.2.1-2   
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 3.2.1-3  

  

 

TSP (mg/m3) 
NO2 (ppm) 

1hr. 

SO2 (ppm) 

1hr. max   24  

1.  (A1) 14 – 15 . . 67 0.105 0.017 0.005 0.002 

(47P 0672040, 1573880) 15 – 16 . . 67 0.084 0.021 0.007 0.004 

 16 – 17 . . 67 0.097 0.016 0.005 0.003 

 17 – 18 . . 67 0.072 0.019 0.006 0.004 

 18 – 19 . . 67 0.078 0.020 0.009 0.004 

 19 – 20 . . 67 0.089 0.022 0.006 0.003 

 20 – 21 . . 67 0.108 0.019 0.008 0.005 

2.  (A2)  

(47P 0670818, 1576974) 
14 – 15 . . 67 0.072 0.018 0.005 0.003 

15 – 16 . . 67 0.059 0.017 0.003 0.002 

16 – 17 . . 67 0.072 0.018 0.004 0.002 

17 – 18 . . 67 0.050 0.020 0.004 0.003 

18 – 19 . . 67 0.056 0.019 0.005 0.002 

19 – 20 . . 67 0.062 0.022 0.006 0.003 

20 – 21 . . 67 0.075 0.021 0.005 0.004 

 0.331/ 0.1702/ 0.303/ 0.121/ 

  : 1/   24 ( . . 2547) 
       
     2/   33 ( . . 2552)  
         

     3/   21 . . 2544  

        1  
 

   :     : -190- -0011   :     
/    :    : -190- -0001 

    :    : -190- -0018 

 :       : 035-800-593 

 

 

 

 

 

 



  

 ( )  3 ( )   -  . . 2567 
 

  

                                                                                   3-18 

   

 

 

 

 

 

 

 

 

 

14 – 15  2567 15 – 16  2567 16 – 17  2567 
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 14 - 21  . . 2567  7 
  2    (A1)   (A2)  

3.2.1-3  
 

 100  (Total Suspended Particulate ; TSP) 
 

 100   
(A1)  (A2)  100   
0.072 - 0.108  (mg/m3)  0.050 – 0.075  (mg/m3) 

  

  24 . . 2547   

 100   24   0.33 

 (mg/m3)  
 

 (Nitrogen Dioxide ; NO2)  
 

 1   

(A1)  (A2)   0.016 – 0.022  

(ppm)  0.017 - 0.022  (ppm)   

  33 . . 2552  

   1  

 0.17  (ppm) 
 

 (Sulfur Dioxide : SO2) 
 

  1   
(A1)  (A2)   0.005 - 0.009  (ppm) 

 0.003 – 0.006  (ppm)  
  21 . .  2544  

 1  

  0.30  (ppm) 
 

 24   (A1) 
 (A2)  0.002 – 0.005  (ppm)  0.002 – 

0.004  (ppm)  

  24 . . 2547  

  24   

0.12  (ppm) 
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(A1)   (A2)  (A1) 

 (NNE)  (NE)  0.50 – 3.60 
 (m/s)   2  (A2) 

 (N)  (NNE)  0.50 – 
3.60  (m/s)   3.2.1-4 
 

  2565 –  
  

  2565 –   
 

 1.  (TSP)   2   0.03 – 0.151 (mg/m3) 
   24 ( . .2547)  

  100  
(Total Suspended Particulate; TSP)  0.33  (mg/m3) 
 

 2.  (NO2)  2   0.001 – 0.022 

ppm    33 ( . . 2552)  
 (Nitrogen Dioxide; NO2)  0.17 

 (ppm) 
 

 3.  (SO2)  1   2   0.002 – 0.009 

ppm    21 . . 2544  
 1  

 1   0.3  
 

 4.  (SO2)  24   2   0.002 – 0.005 

ppm    24 ( . .2547)  
 24  

 24   0.12  
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 3.2.1-4   2565 –  

  

 

TSP (mg/m3) 
NO2 (ppm) 

1hr.  

SO2 (ppm) 

1hr. max   24  

1.  (A1) 05–06/04/65 0.101 0.004 0.003 0.003 

 06–07/04/65 0.097 0.001 0.003 0.003 

 07–08/04/65 0.119 0.005 0.003 0.002 

 08–09/04/65 0.134 0.005 0.003 0.002 

 09–10/04/65 0.120 0.005 0.003 0.002 

 10–11/04/65 0.085 0.005 0.003 0.002 

 11–12/04/65 0.096 0.005 0.003 0.002 

 12-13/11/65 0.060 0.005 0.003 0.002 

 13-14/11/65 0.075 0.001 0.003 0.003 

 14-15/11/65 0.053 0.005 0.004 0.003 

 15-16/11/65 0.057 0.005 0.003 0.003 

 16-17/11/65 0.064 0.005 0.003 0.002 

17-18/11/65 0.053 0.005 0.003 0.002 

 18-19/11/65 0.061 0.005 0.003 0.002 

 14-15/03/66 0.071 0.001 0.003 0.003 

15-16/03/66 0.063 0.001 0.003 0.002 

16-17/03/66 0.055 0.004 0.003 0.002 

 17-18/03/66 0.064 0.004 0.003 0.002 

 18-19/03/66 0.058 0.005 0.003 0.002 

 19-20/03/66 0.073 0.004 0.003 0.002 

 20-21/03/66 0.062 0.003 0.003 0.002 

 07-08/11/66 0.055 0.013 0.006 0.004 

 08-09/11/66 0.059 0.007 0.006 0.004 

 09-10/11/66 0.078 0.012 0.007 0.003 

 10-11/11/66 0.074 0.012 0.008 0.005 

 11-12/11/66 0.047 0.013 0.007 0.004 

 12-13/11/66 0.067 0.005 0.005 0.004 

 13-14/11/66 0.060 0.004 0.005 0.003 
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 3.2.1-4 ( )   2565 –  

  

 

TSP (mg/m3) 
NO2 (ppm) 

1hr.  

SO2 (ppm) 

1hr. max   24  

1.  (A1)  19-20/03/67 0.141 0.017 0.004 0.003 

( ) 20-21/03/67 0.102 0.013 0.005 0.002 

 21-22/03/67 0.151 0.018 0.008 0.004 

 22-23/03/67 0.132 0.016 0.005 0.003 

 23-24/03/67 0.129 0.014 0.009 0.004 

 24-25/03/67 0.133 0.017 0.007 0.003 

 25-26/03/67 0.092 0.014 0.008 0.003 

 14 – 15 . . 67 0.105 0.017 0.005 0.002 

 15 – 16 . . 67 0.084 0.021 0.007 0.004 

 16 – 17 . . 67 0.097 0.016 0.005 0.003 

 17 – 18 . . 67 0.072 0.019 0.006 0.004 

 18 – 19 . . 67 0.078 0.020 0.009 0.004 

 19 – 20 . . 67 0.089 0.022 0.006 0.003 

 20 – 21 . . 67 0.108 0.019 0.008 0.005 

2.  (A2) 05–06/04/65 0.102 0.013 0.004 0.002 

 06–07/04/65 0.091 0.009 0.004 0.002 

 07–08/04/65 0.121 0.013 0.004 0.002 
 08–09/04/65 0.129 0.013 0.003 0.003 

 09–10/04/65 0.117 0.013 0.003 0.003 

 10–11/04/65 0.109 0.013 0.003 0.003 

 11–12/04/65 0.104 0.012 0.003 0.003 

 12-13/11/65 0.065 0.013 0.003 0.003 

 13-14/11/65 0.071 0.009 0.003 0.002 

 14-15/11/65 0.061 0.013 0.004 0.002 

 15-16/11/65 0.064 0.013 0.003 0.003 

 16-17/11/65 0.053 0.013 0.004 0.002 

 17-18/11/65 0.067 0.013 0.004 0.002 

 18-19/11/65 0.062 0.012 0.004 0.003 
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 3.2.1-4 ( )   2565 –  

  

 

TSP (mg/m3) 
NO2 (ppm) 

1hr.  

SO2 (ppm) 

1hr. max   24  

2.  (A2) ( ) 14-15/03/66 0.066 0.005 0.003 0.002 

 15-16/03/66 0.061 0.004 0.003 0.002 

 16-17/03/66 0.057 0.004 0.003 0.002 

 17-18/03/66 0.055 0.003 0.003 0.002 

 18-19/03/66 0.067 0.001 0.003 0.002 

 19-20/03/66 0.072 0.002 0.003 0.002 

 20-21/03/66 0.059 0.004 0.002 0.002 

 07-08/11/66 0.060 0.004 0.005 0.003 

 08-09/11/66 0.053 0.007 0.005 0.003 

 09-10/11/66 0.043 0.009 0.004 0.002 

 10-11/11/66 0.030 0.006 0.005 0.003 

 11-12/11/66 0.033 0.006 0.004 0.003 

 12-13/11/66 0.051 0.005 0.004 0.003 

 13-14/11/66 0.034 0.004 0.003 0.003 

 19-20/03/67 0.085 0.015 0.004 0.003 

 20-21/03/67 0.071 0.013 0.003 0.002 

 21-22/03/67 0.094 0.012 0.004 0.002 

 22-23/03/67 0.085 0.017 0.005 0.003 

 23-24/03/67 0.065 0.016 0.005 0.002 

 24-25/03/67 0.069 0.013 0.006 0.003 

 25-26/03/67 0.070 0.015 0.006 0.002 

 14 – 15 . . 67 0.072 0.018 0.005 0.003 

 15 – 16 . . 67 0.059 0.017 0.003 0.002 

 16 – 17 . . 67 0.072 0.018 0.004 0.002 

 17 – 18 . . 67 0.050 0.020 0.004 0.003 

 18 – 19 . . 67 0.056 0.019 0.005 0.002 

 19 – 20 . . 67 0.062 0.022 0.006 0.003 

 20 – 21 . . 67 0.075 0.021 0.005 0.004 

 0.331/ 0.1702/ 0.303/ 0.121/ 

:1/   24 ( . . 2547)   

           2/   33 ( . . 2552)   

            3/   21 . . 2544    
1  
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 3.2.2  

  

   1     
TSP, SO2   NO2  

  3.2.2-2  
  3.2.2-1  

   3.2.2-3 

 3.2.2-1  Total Loading  

 TSP ( ) SO2 ( ) NO2 ( ) 
 1,849.89 

 ( ) 1,478.56 

Total Loading  . .- . . 67 96.68 135.21 472.53 

  1,381.88 1,343.35 1,006.03 

  1,753.21 1,714.68 1,377.36 
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 3.2.2-2  
 

      
1       32    ( )   1   

2    ( )    33    ( )   2   

3        34    ( )   3   

4    ( )    35   -     

5     (1996)  (  98)   36       

6     (1996)  (  157)   37     ( )    

7     ( )    38       

8  -    1   39   ( )    

9  -    2   40   -  ( )    

10    (  )   41   ( )   1 (3  5 . .)   

11   -   #1 (56)   42   ( )    2 (4  32 . .)   

12   -   #2 (89)   43   ( )    3 (3  1 )   

13   -   #3 (103)   44   ( )    4   

14    ( )    45    ( )    

15   ( )    46     ( )   

16    ( )    47        

17   ( )   (AY2)    48        

18    (AY1)   49    ( )    

19       50    ( )    

20      51    ( )    

21       52    ( )    

22  -     53    ( )    

23    ( )     54    ( )    

24       55     ( )    

25       56        

26     1 (  136, 137)   57     ( )    

27        58     ( )    

28  -  ( )    59    ( )    

29    ( )    60  -  ( )    

30    ( )    61        ( )   

31     ( )    62   ( )    

 
  (2/2567) 
  

  (1/2567) 
  

   1/2567  2/2567 
  

  TSP SOx Nox 
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 3.2.3   
  

    2     1   
  -    
   -  . . 2567   21  . . 

2567   
 

 3.2.3-1   

   

 (GIZ No.2) Hydrogen Chloride, Oxide of Nitrogen, Sulfur Dioxide, 

Total Suspended Particulate 

21/11/67 

 
 3.2.3-2  

    

Total Suspended 

Particulate 

Isokinetic Gravimetric Methord 

 

US EPA Method 5 

Oxide of Nitrogen Vacuum Colorimetriv Method US EPA Method 7 

Sulfur Dioxide Midget Impinger Titrmetric Method 

 

US EPA Method 6 

Hydrogen Chloride Midget Impinger Ion Chromatographic Method US EPA Method 26 

 

 
 

 3.2.3-1  
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                                                                                                                 3-49 

 3.2.3-3  
 

  

 

  (GIZ No.2)  

(10.00-10.40 .)  

1.  (Stack Height)  m  25  

2.  (Stack Diameter)  m  0.60 - 

3.  (Type of Fuel)  LPG  

4.  (Ambient Temperature)  C  34.50 - 

5.   (Atmospheric Pressyre)  mm.Hg  758.2 - 

6.  (Temperature) C 544.32  

7.  (Gas Velocity)  m/s  11.012 - 

8.  (Flow Rate)  m3/hr  11243.87 - 

9.  (Oxygen)  %  7.84 - 

10.  (Carbon dioxide Rate)  %  8.43 - 

11.  (Moisture)  %  9.66 - 

12.  (Total Suspended Particulate)  mg/m3  1.022/  1.093/  400  

13.  (Sulfur Dioxide)  ppm 8.76/  9.323/  30  

14.  (Oxide of Nitrogen)  ppm 13.802/  14.693/  250  

15.  (Hydrogen Chloride)*  mg/m3 68.302/  72.693/  136  
 

  :    . . .    
  *       

  :  1/   
 . .2553 (  1  50 ) 

  2/    

  3/   7 

 

 
 

 21  . . 2567  
  

 (  1 -50 / )  
  

   127  87   16  2553  
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 3  
 

    2565 –  
  

 (  1-50 / )  
   

  127  87   16  2553 

 

 3.2.3-4   2565 –  

 
 

TSP (mg/m3) NO2 (ppm) SO2 (ppm) HCl(mg/m3) 

11/04/65 31 17 2 0.15 

 14/11/65 64 78 0.6 0.15 

20/03/66 2.13 13.40 3.35 55.15 

08/11/66 2.06 26.33 5.49 57.55 
 22/03/67 1.39 16.71 4.46 56.44 
21/11/67 1.09 14.69 9.32  72.69 

 400 250 30 136 

 

 
 

 3.2.3-2    2565 –  
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ppm
 (Oxides of nitrogen)

  250 ppm
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ppm
 (Sulfur dioxide)

  30 ppm

0
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mg/m3
(Hydrogen chloride)

  136  mg/m3
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 3.2.4    
  

     
  19  . . 2567  2  . . 2567 

 

 3.2.4-1  

   

 
500  (SW1) 

 47P 670731E 1576915N 

Water Testing 

Flow rate, pH, Total Dissolved solids, Total 

Suspended Solids,  Temperature, Color, Odor, 

Sulfide as H2S, CN- as HCN, Oil & Grease, 

Formaldehyde, Phenol, Free Chlorine, BOD, 

COD, Total Kjeldahl Nitrogen 

Metals Testing 

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

Al, Fe, Ag  

Pesticides-Organochlorine Group 

Atrazine, alpha-BHC, gamma-BHC, beta-BHC, 

delta-BHC, Heptachlor, Heptachlor and 

Heptachlor epoxide, Heptachlor-Epoxide, 

Chlordane, Methoxychlor, Lindane, Endosulfan 

sulfate, Endosulfan I, Endosulfan II, Endrin, 

Aldrin, Dieldrin, 2,4-DDD, 4,4-DDD, 2,4-DDE, 4,4-

DDE, 2,4-DDT, 4,4-DDT, DDT  Aldrin and 

Dieldrin 

19/09/67 

02/12/67 

 (SW2) 

 47P 670492E 1575303N 

 
500  (SW3) 

 47P 670031E 1574360N 

 (SW4) 

 47P 0750091, 1423680 
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.  500  .  500  
  

  
  

.  .  
  

 3.2.4-2  4   19  . . 2567 
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  19  . . 2567 

 1)   500  (SW1)  
 

  500  (SW1) 
 19  . . 2567   

  8 ( . . 2537) 
 . . 2535   (  3) 

  111  16   24  . . 2537  
 

 2)  (SW2)  
 

   (SW2)  
 19  . . 2567   

  8 ( . . 2537) 
 . . 2535   (  3) 

  111  16   24  . . 2537  
 

3)  500  (SW3) 
 

   500  (SW3) 
 19  . . 2567   

  8 ( . . 2537) 
 . . 2535   (  3) 

  111  16   24  . . 2537  
 

4)  (SW4) 
 

   (SW4 ) 
 19  . . 2567   5 

  8 ( . . 2537)    
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  2  . . 2567 

 1)  500  (SW1)  
 

  500  (SW1) 
 2  . . 2567   

  8 ( . . 2537) 
 . . 2535   (  3) 

  111  16   24  . . 2537  
 

2)  (SW2)  
 

   (SW2)  
 2  . . 2567    

  8 ( . . 2537) 
 . . 2535   (  3) 

  111  16   24  . . 2537  
 

3)  500  (SW3) 
 

  500  (SW3)
 2  . . 2567   

  8 ( . . 2537) 
 . . 2535   (  3) 

  111  16   24  . . 2537  
 

 4)   (SW4) 
 

   (SW4) 
 2  . . 2567   5 

  8 ( . . 2537)    
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   3  

 1)  500  (SW1)  
 

   500  (SW1) 
 . . 2565 -    

  8 ( . . 2537) 
 . . 2535   (  3) 

  111  16   24  . . 2537  
 

 2)  (SW2) 
  

   (SW2) 
 . . 2565 -     

  8 ( . . 2537)  
 . . 2535  

 (  3)   111  16   24  . . 2537  
 

 3)  500  (SW3) 
 

   500  

 (SW3)  . . 2565 -     

  8 ( . . 2537)
 . . 2535  

 (  3)   111  16   24  . . 2537  
 

4)  (SW4 ) 
 

   (SW4) 
 5   8 ( . .2537)  
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 3.2.4-3   2565 –  

  
 1/

 3 

 2/

 5 SW1 SW2 SW3 SW4 

pH 21/03/65 7.9 7.8 7.9 

5.0-9.0 

7.6 

- 

 02/06/65 8.1 8.1 8.2 8.2 
 28/09/65 7.5 7.6 7.5 7.2 
 06/12/65 7.5 7.5 7.5 7.4 

 11/03/66 7.8 7.6 7.7 7.5 

 17/07/66 7.9 7.9 7.9 7.5 

 08/09/66 8.3 8.4 8.4 8 

 07/12/66 7.8 7.8 7.8 7.5 

 13/03/67 8 8 7.9 7.4 

 05/06/67 7.7 7.6 7.7 7.1 

 19/09/67 7.9 7.9 7.9 7.6 

 02/12/67 7.8 7.7 7.7 7.8 

Temperature 21/03/65 29 29 29 

 

29 

- 

 02/06/65 31 31 30 31 
 28/09/65 29 28 29 30 
 06/12/65 30 30 30 30 

 11/03/66 30 29 30 29 

 17/07/66 28 29 28 29 

 08/09/66 32 32 31 31 

 07/12/66 31 30 30 31 

 13/03/67 30 30 30 30 

 05/06/67 29 29 29 29 

 19/09/67 31 31 31 31 

 02/12/67 31 31 32 31 

Odour 21/03/65    

 

 

- 

 02/06/65     
 28/09/65     
 06/12/65     
 11/03/66     
 17/07/66     
 08/09/66     
 07/12/66     
 13/03/67     
 05/06/67     
 19/09/67     
 02/12/67     
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

TSS  21/03/65 20 23 20 

- 

21 

- 

 02/06/65 78 75 57 38 

 28/09/65 76 88 88 43 

 06/12/65 18 22 21 14 

 11/03/66 13 23 18 18 

 17/07/66 16 16 20 <10 

 08/09/66 22 17 22 <10 

 07/12/66 16 16 12 <10 

 13/03/67 20 17 23 14 

 05/06/67 23 20 20 <10 

 19/09/67 38 22 36 16 

 02/12/67 14 19 11 15 

TDS  21/03/65 164 158 186 

- 

856 

- 

 02/06/65 214 210 242 1080 

 28/09/65 190 192 182 222 

 06/12/65 154 150 156 548 

 11/03/66 138 150 114 1190 

 17/07/66 168 170 165 1288 

 08/09/66 148 152 172 810 

 07/12/66 158 184 212 748 

 13/03/67 192 210 202 950 

 05/06/67 200 212 190 654 

 19/09/67 170 168 166 588 

 02/12/67 216 204 220 240 

BOD 21/03/65 2 3 3 

2 

8 

- 

 02/06/65 <2 <2 <2 8 

 28/09/65 2.58 7 2.54 3.28 

 06/12/65 3 3 5 5 

 11/03/66 2 4 2 6 

 17/07/66 3 <2 2 4 

 08/09/66 3 4 3 6 

 07/12/66 3 <2 2 3 

 13/03/67 <2 <2 <2 8 

 05/06/67 2 <2 2 5 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

BOD ( ) 19/09/67 5 <2 4 
2 

3 
- 

 02/12/67 3 4 4 5 

COD 21/03/65 <40 41 <40 

- 

41 

- 

 02/06/65 <40 <40 <40 45 

 28/09/65 42 41 <40 <40 

 06/12/65 <40 <40 <40 56 

 11/03/66 42 45 <40 49 

 17/07/66 <40 <40 <40 <40 

 08/09/66 <40 42 <40 42 

 07/12/66 45 <40 45 <40 

 13/03/67 40 45 40 40 

 05/06/67 40 40 40 40 

 19/09/67 51 40 56 49 

 02/12/67 40 40 40 40 

Oil & Grease 21/03/65 <2 <2 <2 

- 

<2 

- 

  02/06/65 <2 <2 <2 <2 

  28/09/65 <2 <2 <2 <2 

  06/12/65 <2 <2 <2 <2 

  11/03/66 <2 <2 <2 <2 

 17/07/66 <2 <2 <2 <2 

 08/09/66 <2 <2 <2 <2 

 07/12/66 <2 <2 <2 <2 

 13/03/67 2 2 2 2 

 05/06/67 2 2 2 2 

 19/09/67 2 2 2 2 

 02/12/67 2 2 2 2 

Sulfide 21/03/65 0.27 0.67 0.72 

- 

0.69 

- 

 02/06/65 <0.10 <0.10 <0.10 <0.10 

 28/09/65 <0.10 <0.10 <0.10 <0.10 

 06/12/65 <0.10 <0.10 <0.10 <0.10 

 11/03/66 <0.10 <0.10 <0.10 <0.10 

 17/07/66 <0.10 <0.10 <0.10 <0.10 

 08/09/66 <0.10 <0.10 <0.10 <0.10 

 07/12/66 <0.10 <0.10 <0.10 <0.10 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Sulfide ( ) 13/03/67 <0.10 <0.10 <0.10 

- 

<0.10 

- 
 05/06/67 <0.10 <0.10 <0.10 <0.10 

 19/09/67 <0.10 <0.10 <0.10 <0.10 

 02/12/67 <0.10 <0.10 <0.10 <0.10 

Free Chlorine  21/03/65 0.04 0.06 0.06 

- 

0.02 

- 

 02/06/65 0.01 <0.01 0.01 0.03 

 28/09/65 0.04 0.02 <0.01 <0.01 

 06/12/65 0.08 0.09 0.08 0.08 

 11/03/66 0.01 0.03 0.01 0.01 

 17/07/66 <0.01 <0.01 <0.01 <0.01 

 08/09/66 <0.01 <0.01 <0.01 <0.01 

 07/12/66 0.04 0.06 0.04 0.04 

 13/03/67 0.02 <0.01 0.02 0.01 

 05/06/67 0.03 0.04 0.03 0.04 

 19/09/67 0.06 0.07 0.06 0.07 

 02/12/67 0.04 0.03 0.03 0.03 

TKN 21/03/65 8 6 10 

- 

18 

- 

 02/06/65 15 14 14 26 

 28/09/65 <5 <5 <5 <5 

 06/12/65 5 <5 <5 6 

 11/03/66 <5 <5 <5 15 

  17/07/66 6 5 5 15 

 08/09/66 <5 <5 <5 10 

 07/12/66 <5 <5 <5 9 

 13/03/67 <5 <5 <5 11 

 05/06/67 <5 <5 <5 7 

 19/09/67 <5 <5 5 <5 

 02/12/67 <5 <5 <5 <5 

Color 21/03/65 9.5 10 8.6 

 

19 

- 

 02/06/65 32 31 33 23 

 28/09/65 31 28 30 33 

 06/12/65 35 26 29 30 

 11/03/66 11 8.3 11 19 

 17/07/66 13 15 13 32 

 08/09/66 10 10 10 25 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Color ( ) 07/12/66 13 14 13 

 

23 

- 
 13/03/67 6.9 6.9 7.1 6.8 

 05/06/67 13 10 11 23 

 19/09/67 20 20 19 17 

 02/12/67 18 20 19 22 

Flow 21/03/65 98 98 98 

- 

- 

- 

 02/06/65 115 115 115 - 

 28/09/65 2296 - 2296 2296 

 06/12/65 771 771 771 771 

 11/03/66 118 118 118 - 

 17/07/66 210 210 210 210 

 08/09/66 412 412 412 - 

 07/12/66 365 365 365 - 

 13/03/67 122 122 122 - 

 05/06/67 199 199 199 - 

 19/09/67 1065 1065 1065 - 

 02/12/67 257 257 257 - 

Phenol 21/03/65 <0.005 <0.005 <0.005 

0.005 

<0.005 

- 

 02/06/65 <0.005 <0.005 <0.005 <0.005 

 28/09/65 <0.005 <0.005 <0.005 <0.005 

 06/12/65 <0.005 <0.005 <0.005 <0.005 

 11/03/66 <0.005 <0.005 <0.005 <0.005 

 17/07/66 <0.005 <0.005 <0.005 <0.005 

 08/09/66 <0.005 <0.005 <0.005 <0.005 

 07/12/66 <0.005 <0.005 <0.005 <0.005 

 13/03/67 <0.005 <0.005 <0.005 <0.005 

 05/06/67 <0.005 <0.005 <0.005 <0.005 

 19/09/67 <0.005 <0.005 <0.005 <0.005 

 02/12/67 <0.005 <0.005 <0.005 <0.005 

Formaldehyde 21/03/65 <0.10 <0.10 <0.10 

- 

 

<0.10 

- 

 

 02/06/65 <0.10 <0.10 <0.10 <0.10 

 28/09/65 0.39 0.36 0.37 0.36 

 06/12/65 <0.10 <0.10 <0.10 0.19 

 11/03/66 <0.10 <0.10 <0.10 <0.10 

 17/07/66 <0.10 <0.10 <0.10 <0.10 

 08/09/66 <0.10 <0.10 <0.10 <0.10 

 07/12/66 <0.10 <0.10 <0.10 <0.10 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Formaldehyde  13/03/67 <0.10 <0.10 <0.10 

- 

<0.10 

- 
( ) 05/06/67 <0.10 <0.10 <0.10 <0.10 

 19/09/67 <0.10 <0.10 <0.10 <0.10 

 02/12/67 <0.10 <0.10 <0.10 <0.10 

Cyanide 21/03/65 <0.005 <0.005 <0.005 

0.005 

<0.005 

- 

 02/06/65 <0.005 <0.005 <0.005 <0.005 

 28/09/65 <0.005 <0.005 <0.005 <0.005 

 06/12/65 <0.005 <0.005 <0.005 <0.005 

 11/03/66 <0.005 <0.005 <0.005 <0.005 

 17/07/66 <0.005 <0.005 <0.005 <0.005 

 08/09/66 <0.005 <0.005 <0.005 <0.005 

 07/12/66 <0.005 <0.005 <0.005 <0.005 

 13/03/67 <0.005 <0.005 <0.005 <0.005 

 05/06/67 <0.005 <0.005 <0.005 <0.005 

 19/09/67 <0.005 <0.005 <0.005 <0.005 

 02/12/67 <0.005 <0.005 <0.005 <0.005 

Cr3+ 21/03/65 <0.05 <0.05 <0.05 

- 

<0.05 

- 

 02/06/65 <0.05 <0.05 <0.05 <0.05 

 28/09/65 <0.05 <0.05 <0.05 <0.05 

 06/12/65 <0.05 <0.05 <0.05 <0.05 

 11/03/66 <0.05 <0.05 <0.05 <0.05 

 17/07/66 <0.05 <0.05 <0.05 <0.05 

 08/09/66 <0.05 <0.05 <0.05 <0.05 

 07/12/66 <0.05 <0.05 <0.05 <0.05 

 13/03/67 <0.05 <0.05 <0.05 <0.05 

 05/06/67 <0.05 <0.05 <0.05 <0.05 

 19/09/67 <0.05 <0.05 <0.05 <0.05 

 02/12/67 <0.05 <0.05 <0.05 <0.05 

Cr6+ 21/03/65 0.03 0.03 0.03 

0.05 

0.02 

- 

 02/06/65 <0.01 <0.01 <0.01 <0.01 

 28/09/65 <0.01 <0.01 <0.01 0.01 

 06/12/65 <0.01 0.01 <0.01 <0.01 

 11/03/66 <0.01 <0.01 <0.01 <0.01 

 17/07/66 <0.01 <0.01 <0.01 0.01 

 08/09/66 <0.01 0.02 0.02 0.01 

 07/12/66 <0.01 <0.01 <0.01 <0.01 

13/03/67 <0.01 <0.01 <0.01 <0.01 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Cr6+ ( ) 05/06/67 <0.01 <0.01 <0.01 

0.05 

<0.01 

-  19/09/67 <0.01 <0.01 <0.01 <0.01 

 02/12/67 <0.01 <0.01 <0.01 <0.01 

Nickel   21/03/65 <0.10 <0.10 <0.10 

0.1 

<0.10 

- 

  02/06/65 <0.10 <0.10 <0.10 <0.10 

  28/09/65 <0.10 <0.10 <0.10 <0.10 

 06/12/65 <0.10 <0.10 <0.10 <0.10 

 11/03/66 <0.10 <0.10 <0.10 <0.10 

 17/07/66 <0.10 <0.10 <0.10 <0.10 

 08/09/66 <0.10 <0.10 <0.10 <0.10 

 07/12/66 <0.10 <0.10 <0.10 <0.10 

 13/03/67 <0.10 <0.10 <0.10 <0.10 

 05/06/67 <0.10 <0.10 <0.10 <0.10 

 19/09/67 <0.10 <0.10 <0.10 <0.10 

 02/12/67 <0.10 <0.10 <0.10 <0.10 

Barium  21/03/65 <0.10 <0.10 <0.10 

- 

<0.10 

- 

  02/06/65 <0.10 <0.10 <0.10 <0.10 

  28/09/65 0.12 0.11 0.11 0.11 

  06/12/65 <0.50 <0.50 <0.50 <0.50 

  11/03/66 <0.50 <0.50 <0.50 <0.50 

  17/07/66 <0.50 <0.50 <0.50 <0.50 

  08/09/66 <0.50 <0.50 <0.50 <0.50 

 07/12/66 <0.50 <0.50 <0.50 <0.50 

 13/03/67 <0.50 <0.50 <0.50 <0.50 

 05/06/67 <0.50 <0.50 <0.50 <0.50 

 19/09/67 <0.50 <0.50 <0.50 <0.50 

 02/12/67 <0.50 <0.50 <0.50 <0.50 

Arsenic 21/03/65 <0.005 <0.005 <0.005 

0.01 

<0.005 

- 

 02/06/65 <0.005 <0.005 <0.005 <0.005 

 28/09/65 0.0038 0.0039 0.0042 0.0029 

 06/12/65 0.008 0.007 0.008 0.005 

 11/03/66 0.005 0.005 0.005 0.005 

 17/07/66 0.005 0.005 0.005 0.005 

 08/09/66 <0.005 <0.005 <0.005 <0.005 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Arsenic ( ) 07/12/66 <0.005 <0.005 <0.005 

0.01 

<0.005 

- 

 13/03/67 <0.005 <0.005 <0.005 <0.005 

 05/06/67 <0.005 <0.005 <0.005 <0.005 

 19/09/67 <0.005 <0.005 <0.005 <0.005 

 02/12/67 <0.005 <0.005 <0.005 <0.005 

Cadmium 21/03/65 <0.001 <0.001 <0.001 

0.005 

<0.001 

- 

 02/06/65 <0.001 <0.001 <0.001 <0.001 

 28/09/65 <0.001 <0.001 <0.001 <0.001 

  06/12/65 <0.001 <0.001 <0.001 <0.001 

  11/03/66 <0.001 <0.001 <0.001 <0.001 

  17/07/66 <0.001 <0.001 <0.001 <0.001 

  08/09/66 <0.001 <0.001 <0.001 <0.001 

  07/12/66 <0.001 <0.001 <0.001 <0.001 

 13/03/67 <0.001 <0.001 <0.001 <0.001 

 05/06/67 <0.001 <0.001 <0.001 <0.001 

 19/09/67 <0.001 <0.001 <0.001 <0.001 

 02/12/67 <0.001 <0.001 <0.001 <0.001 

Aluminum 21/03/65 <1.0 <1.0 <1.0 

- 

<1.0 

- 

 02/06/65 2.1 2.1 2.2 <1.0 

 28/09/65 1.9 2.3 2.2 1.2 

 06/12/65 <1.0 <1.0 <1.0 <1.0 

 11/03/66 1.0 1.0 1.0 1.0 

 17/07/66 1.0 1.0 1.0 1.0 

 08/09/66 1.0 1.0 1.0 1.0 

 07/12/66 1.0 1.0 1.0 1.0 

 13/03/67 <1.0 <1.0 <1.0 <1.0 

 05/06/67 <1.0 <1.0 <1.0 <1.0 

 19/09/67 <1.0 <1.0 <1.0 <1.0 

 02/12/67 <1.0 <1.0 <1.0 <1.0 

Copper 21/03/65 <0.05 <0.05 <0.05 

0.1 

<0.05 

- 

 02/06/65 <0.05 <0.05 <0.05 0.07 

 28/09/65 <0.05 <0.05 <0.05 <0.05 

 06/12/65 <0.05 <0.05 <0.05 <0.05 

 11/03/66 <0.05 <0.05 <0.05 <0.05 

 17/07/66 <0.05 <0.05 <0.05 <0.05 

 08/09/66 <0.05 <0.05 <0.05 <0.05 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Copper ( ) 07/12/66 <0.05 <0.05 <0.05 

0.1 

<0.05 

- 

 13/03/67 <0.05 <0.05 <0.05 <0.05 

 05/06/67 <0.05 <0.05 <0.05 <0.05 

 19/09/67 <0.05 <0.05 <0.05 <0.05 

 02/12/67 <0.05 <0.05 <0.05 <0.05 

Lead 21/03/65 <0.01 <0.01 <0.01  

 

 

0.05 

 

 

 

 

 

<0.01 

- 

 02/06/65 <0.01 <0.01 <0.01 <0.01 

 28/09/65 <0.01 <0.01 <0.01 <0.01 

 06/12/65 <0.01 <0.01 <0.01 <0.01 

 11/03/66 <0.01 <0.01 <0.01 <0.01 

 17/07/66 <0.01 <0.01 <0.01 <0.01 

 08/09/66 <0.01 <0.01 <0.01 <0.01 

 07/12/66 <0.01 <0.01 <0.01 <0.01 

 13/03/67 <0.01 <0.01 <0.01 <0.01 

 05/06/67 <0.01 <0.01 <0.01 <0.01 

 19/09/67 <0.01 <0.01 <0.01 <0.01 

 02/12/67 <0.01 <0.01 <0.01 <0.01 

Mercury 21/03/65 <0.0005 <0.0005 <0.0005 

0.002

<0.0005 

- 

  02/06/65 <0.0005 <0.0005 <0.0005 <0.0005 

 28/09/65 <0.0005 <0.0005 <0.0005 <0.0005 

  06/12/65 <0.0005 <0.0005 <0.0005 <0.0005 

  11/03/66 <0.0005 <0.0005 <0.0005 <0.0005 

  17/07/66 <0.0005 <0.0005 <0.0005 <0.0005 

 08/09/66 <0.0005 <0.0005 <0.0005 <0.0005 

 07/12/66 <0.0005 <0.0005 <0.0005 <0.0005 

 13/03/67 <0.0005 <0.0005 <0.0005 <0.0005 

 05/06/67 <0.0005 <0.0005 <0.0005 <0.0005 

 19/09/67 <0.0005 <0.0005 <0.0005 <0.0005 

 02/12/67 <0.0005 <0.0005 <0.0005 <0.0005 

Manganese 21/03/65 0.07 0.07 0.07 

1.0

0.15 

- 

 02/06/65 0.12 0.12 0.1 0.22 

 28/09/65 0.16 0.15 0.18 0.23 

 06/12/65 0.08 0.09 0.09 0.32 

 11/03/66 <0.05 0.07 <0.05 0.24 

 17/07/66 0.05 0.05 0.06 0.24 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Manganese 

( ) 
08/09/66 <0.05 0.06 0.05 

1.0

0.26 

- 

07/12/66 0.08 0.11 0.06 0.28 

 13/03/67 <0.05 0.05 <0.05 0.43 

 05/06/67 0.07 0.07 0.06 0.47 

 19/09/67 0.10 0.12 0.09 0.33 

 02/12/67 0.05 0.05 <0.05 0.10 

Selenium 21/03/65 <0.005 <0.005 <0.005 

- 

<0.005 

- 

 02/06/65 <0.005 <0.005 <0.005 <0.005 

 28/09/65 <0.0005 <0.005 <0.0005 <0.005 

 06/12/65 <0.005 <0.005 <0.005 <0.005 

 11/03/66 <0.005 <0.005 <0.005 <0.005 

 17/07/66 <0.005 <0.005 <0.005 <0.005 

 08/09/66 <0.005 <0.005 <0.005 <0.005 

 07/12/66 <0.005 <0.005 <0.005 <0.005 

 13/03/67 <0.005 <0.005 <0.005 <0.005 

 05/06/67 <0.005 <0.005 <0.005 <0.005 

 19/09/67 <0.005 <0.005 <0.005 <0.005 

 02/12/67 <0.005 <0.005 <0.005 <0.005 

Zinc  21/03/65 <0.05 <0.05 <0.05 

1.0

0.09 

- 

 02/06/65 <0.05 <0.05 <0.05 0.08 

 28/09/65 <0.05 <0.05 <0.05 <0.05 

 06/12/65 <0.05 <0.05 <0.05 <0.05 

  11/03/66 <0.05 <0.05 <0.05 0.07 

 17/07/66 <0.05 <0.05 0.10 <0.05 

 08/09/66 <0.05 <0.05 <0.05 0.06 

 07/12/66 <0.05 <0.05 <0.05 <0.05 

 13/03/67 <0.05 <0.05 <0.05 <0.05 

 05/06/67 <0.05 <0.05 <0.05 <0.05 

 19/09/67 <0.05 0.08 <0.05 <0.05 

 02/12/67 <0.05 <0.05 0.06 0.57 

Total Iron 21/03/65 0.61 0.72 0.63 

- 

0.66 

- 
 02/06/65 3.8 3.9 2.8 0.93 

 28/09/65 3.4 3.3 3.7 2 

 06/12/65 1.2 1.2 1.3 0.82 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Total Iron ( ) 11/03/66 0.65 0.88 0.72 

- 

0.65 

- 

 17/07/66 0.59 0.57 0.66 0.66 

 08/09/66 0.74 0.9 0.84 0.65 

 07/12/66 0.88 0.95 0.89 0.83 

 13/03/67 0.65 0.73 0.69 0.85 

 05/06/67 0.63 0.73 0.71 1.2 

 19/09/67 1.5 2.0 1.5 1.0 

 02/12/67 0.63 0.54 0.64 0.97 

Silver 21/03/65 <0.01 <0.01 <0.01 

- 

<0.01 

- 

 02/06/65 <0.01 <0.01 <0.01 <0.01 

 28/09/65 <0.01 <0.01 <0.01 <0.01 

 06/12/65 <0.01 <0.01 <0.01 <0.01 

 11/03/66 <0.01 <0.01 <0.01 <0.01 

 17/07/66 <0.01 <0.01 <0.01 <0.01 

 08/09/66 <0.01 <0.01 <0.01 <0.01 

 07/12/66 <0.01 <0.01 <0.01 <0.01 

 13/03/67 <0.01 <0.01 <0.01 <0.01 

 05/06/67 <0.01 <0.01 <0.01 <0.01 

 19/09/67 <0.01 <0.01 <0.01 0.01 

 02/12/67 <0.01 <0.01 <0.01 <0.01 

A-BHC  21/03/65 ND ND ND 

0.02 

ND 

- 

 

 

 

 02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

  13/03/67 ND ND ND ND 

  05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

B-BHC 21/03/65 ND ND ND 
- 

ND 
- 

 02/06/65 ND ND ND ND 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

B-BHC ( ) 28/09/65 ND ND ND 

- 

ND 

- 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

G-BHC 21/03/65 ND ND ND 

- 

ND 

- 

 02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

D-BHC 21/03/65 ND ND ND 

- 

ND 

- 

 02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

Heptachlor & 

Heptachlor  
Epoxide 

21/03/65 ND ND ND  ND  

02/06/65 ND ND ND  ND  

28/09/65 ND ND ND  ND  
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Heptachlor & 

Heptachlor 

Epoxide ( ) 
 

06/12/65 ND ND ND 

0.2 

ND 

- 

 

- 

11/03/66 ND ND ND ND 

17/07/66 ND ND ND ND 

08/09/66 ND ND ND ND 

  

07/12/66 ND ND ND ND 

13/03/67 ND ND ND ND 

05/06/67 ND ND ND ND 

19/09/67 ND ND ND ND 

  02/12/67 ND ND ND ND 

Aldrin  21/03/65 ND ND ND 

0.1 

ND 

- 

 02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

  07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

Endosulfan I  21/03/65 - - - 

- 

- 

- 

 02/06/65 - - - - 

  28/09/65 - - - - 

  06/12/65 - - - - 

 11/03/66 - - - - 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

P,P-DDE 21/03/65 ND ND ND  ND  

 02/06/65 ND ND ND  ND  
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

P,P-DDE ( ) 28/09/65 ND ND ND 

- 

ND 

- 

  

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

Dieldrin 21/03/65 ND ND ND 

0.1 

ND 

- 

 02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

  08/09/66 ND ND ND ND 

  07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

Endrin 21/03/65 ND ND ND 

- 

ND 

- 

  02/06/65 ND ND ND ND 

  28/09/65 ND ND ND ND 

  06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Endosulfan II 21/03/65 - - - 

- 

- 

- 

 02/06/65 - - - - 

 28/09/65 - - - - 

 06/12/65 - - - - 

 11/03/66 - - - - 

 17/07/66 ND ND ND - 

 08/09/66 ND ND ND - 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

P,P-DDD 21/03/65 ND ND ND 

- 

ND 

- 

 02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

  17/07/66 ND ND ND ND 

  08/09/66 ND ND ND ND 

  07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

Endrin 

Aldehyde 

21/03/65 ND ND ND 

- 

ND 

- 

02/06/65 ND ND ND ND 

  28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 
07/12/66 ND ND ND ND 

13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Endosulfan 

Sulfate 

21/03/65 ND ND ND 

- 

ND 

- 

02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

P,P-DDT 21/03/65 ND ND ND 

1.0 

ND 

- 

 02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 

Methoxychlor 21/03/65 ND ND ND 

- 

ND 

- 

  02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

  06/12/65 ND ND ND ND 

  11/03/66 ND ND ND ND 

  17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 
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 3.2.4-3 ( )   2565 – 

  
 1/

 3 
 2/

 5 SW1 SW2 SW3 SW4 

Endrin ketone 21/03/65 ND ND ND 

- 

ND 

- 

 02/06/65 ND ND ND ND 

 28/09/65 ND ND ND ND 

 06/12/65 ND ND ND ND 

 11/03/66 ND ND ND ND 

 17/07/66 ND ND ND ND 

 08/09/66 ND ND ND ND 

 07/12/66 ND ND ND ND 

 13/03/67 ND ND ND ND 

 05/06/67 ND ND ND ND 

 19/09/67 ND ND ND ND 

 02/12/67 ND ND ND ND 
 
 

 

  : SW1  500     SW2  

 SW3  500   SW4   

 : 1/    8 ( . .2537)   
(  3) 

  2 /    8 ( . .2537)   
(  5) 
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/ 

 
- / 

  
/ 

 3.2.4-4  2565 –  

 
 

4.0

6.0
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10.0
21
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65
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66

08
/0

9/
66
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2/
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13
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3/
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05
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19
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 (pH)

SW1 SW2 SW3  5.0-9.0
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 (Temperature)

SW1 SW2 SW3

°C

0
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 (Total Suspended Solid)

SW1 SW2 SW3

mg/L
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/ 

 
/ 

 
/ 

 3.2.4-4 ( )  2565 –  

 
 
 

0
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100
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21
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/67

 (Total Dissolved Solid)

SW1 SW2 SW3

mg/L

0

2

4

6

8

21
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3/
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6/
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 3.2.5.1  
 

   50 
  1  pH, BOD, COD  SS  

 -  . . 2567 
  76/2560  -3  

 

  
  

 3.2.5.1-1  
 

 

 3.2.5-2     
 

     
  1       

 2    –  . . 2567 
 3.2.5.2-1   

 

    
 

    ( ) 
 

    –  . . 2567  
 

  
 

     ( )  
 

    –  . . 2567  
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 3.2.5.2-1     –  . . 2567 

   
 

pH BOD COD TSS TDS O&G 

  2567 

 7.9 <2 61 <5 1804 <2 

 8.0 2.3 42 <5 2046 <2 

 7.4 2.3 72 <5 2422 <2 

 7.6 <2 50 <5 2296 <2 

 7.4 2.1 49 6 1648 <2 

 7.7 2.0 88 6 1960 <2 

  2567 

 8.5 <2 72 5 1962 <2 

 8.2 <2 88 <5 2100 <2 

 8.2 <2 90 <5 2584 <2 

 8.2 <2 64 <5 2358 <2 

 8.3 2.3 69 <5 1840 <2 

 8.4 <2 119 <5 1826 <2 

* 5.5-9.0 < 20 < 120 < 50 < 3000 < 5 
 

:   
 

 

   
 

  3       ( )     
 ( )  

 

    ( ) 
 

    2565 -   
 

  
 

     ( )  
 

    2565 -   
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 3.2.5.2-1    

   
 

pH BOD COD TSS TDS O&G 

  

2565 

 8.1 <2 108 7 1788 <2 

 7.8 4 91 <5 1528 <2 

 8.5 3 85 7 2492 <2 

 8.5 2 53 5 2720 <2 

 8.4 <2 60 12 2204 <2 

 8.3 <2 72 <5 2172 <2 

 8.4 <2 74 <5 2392 <2 

 8.2 <2 68 7 2300 <2 

 8.1 4 61 32 2452 <2 

 8.1 3 95 5 2360 <2 

 7.9 2 94 5 2780 <2 

  

2566 

 8.3 2.2 107 <5 2194 <2 

 8.4 <2.0 80 6 2512 <2 

 8.4 <2.0 56 6 2430 <2 

 7.6 2.6 61 5 2448 <2 

 8.4 2.5 60 6 2818 <2 

 7.6 <2.0 56 <5 2558 <2 

 7.8 5.2 53 6 2528 <2 

 7.9 2.3 <40 <5 2062 <2 

 7.8 <2.0 46 <5 2318 <2 

 7.5 2.3 88 <5 2364 <2 

 7.7 <2.0 81 <5 1410 <2 

 7.5 <2.0 100 <5 1316 <2 

2567 

 7.7 3.1 108 <5 2400 <2 

 8.0 <2.0 63 <5 1696 <2 

 7.8 <2.0 <40 <5 1012 <2 

 7.9 <2.0 <40 5 1592 <2 

 7.7 <2.0 44 <5 1750 <2 

 7.4 <2.0 60 <5 1800 <2 

 7.9 <2 61 <5 1804 <2 

 8.0 2.3 42 <5 2046 <2 

 7.4 2.3 72 <5 2422 <2 

 7.6 <2 50 <5 2296 <2 

 7.4 2.1 49 6 1648 <2 

 7.7 2.0 88 6 1960 <2 

* 5.5-9.0 < 20 < 120 < 50 < 3,000 < 5 
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 3.2.5.2-1 ( )    

   
 

pH BOD COD TSS TDS O&G 

  

2565 

 8.0 <2 104 6 2528 <2 

 8.2 <2 80 5 2440 <2 

 8.0 <2 64 8 2216 <2 

 8.0 3 71 20 2292 <2 

 8.2 3 62 9 1912 <2 

 8.2 3 66 8 2428 <2 

 8.3 <2 68 5 2492 <2 

 8.8 3 52 6 1124 <2 

 8.0 3 56 9 2392 <2 

 8.1 <2 103 <5 2632 <2 

 8.2 3 77 <5 2672 <2 

  

2566 

 8.2 3.3 115 7 2378 <2 

 8.3 2 72 12 2298 <2 

 8.4 <2.0 85 9 2674 <2 

 7.7 2.8 64 24 2562 <2 

 8.3 <2.0 71 8 2610 <2 

 8.7 3.1 69 20 2694 <2 

 8.4 2.8 75 14 2658 <2 

 8.3 3.0 66 9 2538 <2 

 8.4 2.5 79 8 2662 <2 

 8.2 2.1 41 8 2206 <2 

 8.2 2.3 57 6 2264 <2 

 8.2 <2.0 140 <5 2462 6 

2567 

 8.0 <2.0 61 8 1466 <2 

 8.4 <2.0 <40 17 1110 <2 

 8.4 2.0 41 <5 1388 <2 

 8.9 2.9 45 11 1990 <2 

 8.7 2.9 83 14 2014 <2 

 8.3 <2.0 94 <5 2100 <2 

 8.5 <2 72 5 1962 <2 

 8.2 <2 88 <5 2100 <2 

 8.2 <2 90 <5 2584 <2 

 8.2 <2 64 <5 2358 <2 

 8.3 2.3 69 <5 1840 <2 

 8.4 <2 119 <5 1826 <2 

* 5.5-9.0 < 20 < 120 < 50 < 3,000 < 5 
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3.2.6  
   

    2 
     –    –    

 -  . . 2567   18 - 21  . . 2567 
 

 

 3.2.6-1  
    

    
1.  (N1) 18 - 21 . . 67 A544/67 - A546/67 - Leq 24 hr, Lmax, L90 
 (47P 0672058, 1573900)     
2.  (N2) 18 - 21 . . 67 A551/67 - A553/67  
 (47P 0670828, 1577004)    

 
 3.2.6-2   

    
Leq 24 hrs Sound level meter/ BSWA 

308/309 Octave ALM 
Infegrating Sound Level 
Method 

ISO 1996/1 

L 90 Sound level meter/ BSWA 
308/309 Octave ALM 

Infegrating Sound Level 
Method 

ISO 1996/1 

Lmax Sound level meter/ BSWA 
308/309 Octave ALM 

Infegrating Sound Level 
Method 

ISO 1996/1 
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   3    18-21  . . 2567 
 3.2.6-3  

 

 
 

  24  (Leq 24 hr)   55.2-62.3  ( ) 
 (Lmax)  85.7-107.1  ( )   2   

 . . 2548  
   15 . . 2540  

  24   70  ( )   115  
 (  )  L90  43.7-44  ( ) 
 

  
 

 24  (Leq 24 hr)   56.3-59.7  ( ) 
 (Lmax)  85.7-91.8  ( )  2   

 . . 2548   
  15 . . 2540   

 24   70  ( )   115   ) (
 L90  43.9 – 44.3  ( ) 
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 3.2.6-3  18-21  . . 2567 

  
  (dB(A)) 

Leq 24 hrs  Lmax L90 
1.  (N1) 18 – 19 . . 67 55.3 91.5 43.7 
 (47P 0672058, 1573900) 19 – 20 . . 67 55.2 85.7 43.9 
 20 – 21 . . 67 62.3 107.1 44.0 
2.  (N2) 18 – 19 . . 67 59.7 88.1 41.1 
 (47P 670828, 1577004) 19 – 20 . . 67 57.3 91.8 45.2 
 20 – 21 . . 67 56.3 85.7 45.8 

 70*,** 115*,** - 
 

 : *   15 . . 2540  
     
   **   

 . . 2548 
 

   :     : -190- -0011   :     
/    :    : -190- -0001 
    :    : -190- -0018 

 :       : 035-800-593 
 
   3  
 

  3    2565 –     2  
 24  (Leq 24 hr)  52.6 – 67.9  ( )  (Lmax)   77.9-

102.6  ( )     . . 2548  
 

  15 . . 2540     24  
 70  ( )   115  ( )  L90  39.1 – 51.5       

 ( ) 
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 3.2.6-4    2565 -  

  
 dB (A) 

Leq 24 hr. L max L90 
1.   05-12/04/65 53.7-54.9 83.1-89.2 45.1-46.8 

 15-18/11/65 55.5-57.9 89.8-100 43.8-49.2 
 15-18/03/66 53.8-55.5 85.5-88.7 42.6-49.4 
 08-11/11/66 56.3-57.1 88.8-90.1 46.5-47.4 
 20-23/03/67 57.8-59.3 83.6-90.6 46.9-47.9 
18-21/11/67 55.2-62.3 85.7-107.1 43.7-44.0 

2.  05-12/04/65 55.0-56.3 83.4-85.0 44.7-46.2 
15-18/11/65 53.9-55.0 77.9-79.0 45.3-46.7 
15-18/03/66 55.1-58.0 80.9-85.6 39.1-40.7 
08-11/11/66 66.2-67.9 87.5-94.0 43.8-48.7 
20-23/03/67 57.9-59.1 86.1-91.4 43.9-44.3 
18-21/11/67 56.3-59.7 85.7-91.8 43.9-44.3 

 70 115 - 
 

 : *   15 . . 2540  
     
   **   

 . . 2548 
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 3.2.6-3   2565 -  
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3.2.7  
  

     
     19 

 . . 2567  
 

  3.2.7.1  

  
  1    
   

 

  3.2.7.2  

   
 

  
 

 1)   
   30   10-20  

 20   100  3  
   4%  

  (2546) 
 

 2)  

   30   10-20  
 60   100  3  

   4%  
  (2546) 

 

 3)  

   10 .  3 .  0.5 . 
 10-20 .  3      

  
  10%  

  Nelson 

(2006) 
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 4)  

   1 . .  3  
 

  
 (2552) 

 

 3.2.7-1  

   
 , ,    19 . . 2567 

 

 

  19  . . 2567 
 08.40 .  

  5 - 10   
 380    

   
  (  3.2.7-2 A-C) 
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 3.2.7.3  
 

 1)    
 

  (2546) 

 
 (Diversity Index)  Shannon–Weaver index 

 

H' =  -  (ni / n) ln (ni / n) (Shannon and Weaver, 1963) 

 

    H' =       

  s =       

  n =       

  ni =       
 

 Wilhm and Dorris (1968)  

  H' <1.0       ( ) 
  H' =1.0-3.0      ( ) 
  H' >3.0       (  

         ) 
 

 2)    
 

  
 Nelson (2006)  (

)  ( ) 
 

 ( / . .)  =      ( ) 
              ( ) 

 ( ./ )  =      ( ) x (1,600 . .) 
               ( ) 
 

 3)    
 

 
 (2552) 

 (%  1 . .) 
 ( ) 

 

s 

i = 1 
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  ( / . .) =       ( ) 
                ( ) 
 

 3.2.7.4  
 

   19  . . 2567  3.2.7-2 
 

 3.2.7-2  

 (Taxonomic categories) 
 (Stations)  

( / ) 
 

(%) 
AARL – PP 

Score S1 S2 S3 

Division Cyanophyta (19.3%) 

Oscillatoria sp. 384.0 528.0 336.0 1,248.0 14.8 Eutrophic status 

Planktothrix sp. 48.0 288.0 48.0 384.0 4.5 Eutrophic status 

Division Chlorophyta (25.6%) 

Closterium sp. 144.0 192.0 48.0 384.0 4.5 Meso-eutrophic status 

Coelastrum sp. 96.0 288.0 96.0 480.0 5.7 Meso-eutrophic status 

Cosmarium sp. 144.0 - 144.0 288.0 3.4 Meso-eutrophic status 

Pandorina sp. 384.0 144.0 96.0 624.0 7.4 Meso-eutrophic status 

Staurastrum sp. 48.0 96.0 240.0 384.0 4.5 Meso-eutrophic status 

Division Bacillariophyta (24.4%) 

Aulacoseira sp. 48.0 96.0 288.0 432.0 5.1 Mesotrophic status 

Caloneis sp. - 240.0 336.0 576.0 6.8 Mesotrophic status 

Fragilaria sp. - - 96.0 96.0 1.1 Mesotrophic status 

Gomphonema sp. 144.0 96.0 144.0 384.0 4.5 Mesotrophic status 

Navicula sp. - 48.0 - 48.0 0.6 Mesotrophic status 

Nitzschia sp. 96.0 48.0 96.0 240.0 2.8 Mesotrophic status 

Surirella sp. 48.0 96.0 144.0 288.0 3.4 Mesotrophic status 

Division Euglenophyta (30.7%) 

Euglena sp. 480.0 432.0 816.0 1,728.0 20.5 Eutrophic status 

Phacus sp. 192.0 432.0 240.0 864.0 10.2 Eutrophic status 

 ( / ) 2,256.0 3,024.0 3,168.0 8,448.0   

 ( / ) 141.0 189.0 198.0 176.0   

 ( ) 13 14 15 14   

 (H’) 2.26 2.40 2.41 2.36   
 

 

 

  NUI =  Not usable as water quality indicator, * WQ status   AARL-PP score (  , 2550)  
     1.0-2.0  (oligotrophic)  (clean) 

            2.1-3.5 -  (oligo-mesotrophic) -  (clean-moderate) 

            3.6-5.5  (mesotrophic)  (moderate) 

            5.6-7.5 -  (meso-eutrophic) -  (moderate-polluted) 

            7.6-9.0  (eutrophic)  (polluted) 

            9.1-10.0  (hypereutrophic)  (very polluted) 
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                     3-162 

 3.2.7-3   
  (H’) 

  2565 2.35 

 2565 1.60 

  2566 1.11 
 2566 2.21 

  2567 2.43 

 2567 2.36 
  2565 2.35 

 

  Wilhm  Dorris (1968) 
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  19  . . 2567  4  16    

(Division Euglenophyta)  2   (Division Chlorophyta)  5   
(Division Bacillariophyta)  7   (Division Cyanophyta)  2  

 30.7, 25.6, 24.4  19.3   8,448.0  

 176.0  (  3.2.7-2)  
 Euglena sp. Oscillatoria sp.  Phacus sp.  20.5, 14.8  10.2  (  

3.2.7-4)   2.36 

 (1.0 - 3.0)  
 

  3 

 2565  2567  
 2567  

 (  3.2.7-3   3.2.7-3)  
 

 2567 

   (Euglenophyta)  (Chlorophyta)  
(Bacillariophyta)  24.4 - 30.7 %  

  
 AARL-PP Score  

   (moderate) 
 

  2567 
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 3.2.7.5  
 

   19  . . 2567  3.2.7-4 

 

 3.2.7-4  

 (Taxonomic categories) 
 (Stations)  

( / ) 
 

(%) S1* S2* S3* 

Phylum Protozoa (50.6%)      

Arcella sp. 240.0 144.0 - 384.0 9.20 

Difflugia sp. 480.0 528.0 720.0 1,728.0 41.38 

Phylum Arthropoda (9.2%)      

Copepod Cyclopoida 96.0 48.0 96.0 240.0 5.75 

Copepod Nauplius  - 96.0 48.0 144.0 3.45 

Phylum Rotifera (24.1%)      

Brachionus sp.  240.0 336.0 96.0 672.0 16.09 

Keratella sp. - 96.0 48.0 144.0 3.45 

Trichocerca sp. 96.0 - 96.0 192.0 4.60 

Phylum Mollusca (5.7%)      

Ostracod freshwater crustacea - 144.0 96.0 240.0 5.75 

Phylum Nematoda (10.3%)      

Cercarial Trematode 96.0 48.0 288.0 432.0 10.34 

 ( / ) 1,248.0 1,440.0 1,488.0 4,176.0  

 ( / ) 138.7 160.0 165.3 154.7  

 ( ) 6 8 8 7  

 (H’) 1.59 1.76 1.60 1.65  

 

 3.2.7-5   
  (H’) 

  2565 1.69 

 2565 1.44 

  2566 0.99 

 2566 1.19 
  2567 1.64 

 2567 1.65 

  2565 1.69 
 

  Wilhm  Dorris (1968) 
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 3.2.7-5   

 

  
 

 
  19  . . 2567  5  (phylum) 10  (genus) 

 (Phylum Protozoa)  2   (Phylum Rotifera)  3   
(Phylum Nematoda)  1   (Phylum Arthropoda)  2     
(Phylum Mollusca)  1   50.6, 24.1, 10.3, 9.2  5.7  

 4,176.0   154.7 

 (  3.2.7-4)   Difflugia sp., Brachionus sp. 

 Cercarial Trematode  41.38, 16.09  10.34  (  3.2.7-6) 

 1.65 

 (1.0 - 3.0)  

  3  

 2565  2567  
 2567  (  3.2.7-5  

  (Mollusca)  (Nematoda) 

 
 2567  

  50   (Protozoa) 

 
 (Mesotrophic status) 
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 3.2.7.6   
 

   19  . . 2567   3.2.7-6 
 

 3.2.7-6   

 (Taxonomic categories)  (Description) 

 

(Order) 

 

(Family) 

 

(Scientific name) 

 

(Common 

name) 

 

(Stage 

cycle) 

 

( ) 

  

( .) 

 

( ) 

Siluriformes Pangasiidae Pangasianodon hypophthalmus 

(Sauvage, 1878) 

  20 13.4 - 14.8 228.4 

/  ( ) 20   

 ( / ) 228.4   

/  ( ) 1   

 (H') *ND   

 ( / . .) 1.11   

 ( / ) 20.23   
 

:   Nelson (2006),  
  3  

  ND = non-detected  

 

 3.2.7-7    
  (H’) 

  2565 1.31 

 2565 1.23 

  2566 1.08 

 2566 *ND 
  2567 0.63 

 2567 *ND 
  2565 1.31 

    Wilhm  Dorris (1968) 
   ND = non-detected  
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 3.2.7-7   
 

 
 

 3.2.7-8    . . 2567 
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  19  . . 2567 

 1  (Order) 1  (Family) 1  (Genus)  1  (Species)  
(Pangasiidae)  1  (  3.2.7-6)    (Pangasianodon 

hypophthalmus Sauvage, 1878)   20    
228.4    1.11  

 (Non-detected) (  3.2.7-8)  

  3 

 2565  2567    13.4 – 

14.8   
 (  3.2.7-7  

 3.2.7-7) 

  
 

(  13 )  2567 
 –  

 
 

   
 

 3.2.7.7  
 

   19  . . 2567  3.2.7-8 

 

 3.2.7-8   

    
  

( ) 
 

( / . .) 
Pontederiaceae  Water hyacinth Eichornia crassipes 100 % 15,324 

 

   1   3   ( ) 

 

 

 

 

 

 



  

 ( )  3 ( )    -  . . 2567 

 

 

                     3-171 

 

 

 

 

 

 

 

 

 

 

 

 3.2.7-9  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 3.2.7-10   



  

 ( )  3 ( )    -  . . 2567 

 

 

                     3-172 

  
 

  19 

 . . 2567  1  (Family) 2  (Genus)   (Pontederiaceae) 
 1  (  3.2.7-10  3.2.7-8) 

   

  100    15,324 

 
  3 

 2565  2567  
  

 (  3.2.7-9)  2567 
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 3.2.8   
  

    19  . . 2567 
       

 

 3.2.8-1  

   

   

  

(GPS 47P 672233, 1576779) 
Chemical Testing 

Conductivity 

Metals Testing 

 Aluminium, Arsenic, Barium, Cadmium, Copper, 

Hexavalent Chromium, Iron, Lead, Manganese, 

Mercury, Nickel, SAR, Selenium, Silver,Trivalent 

Chromium, Zinc 

Soil Testing 

pH aqueous phase 50% (w/v) 

19 . . 67 

   
(GPS 47P 671125, 1575826) 

  

(GPS 47P 673740, 1575666) 

  
(GPS 47P 672051, 1575208) 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

 



 
 

 
 (

) 
 3 

(
)  

 
 - 

 
..

 25
67

 
 

 

 
 

 
 

 
 3-

17
4 

                      
 3

.2
.8

-1
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      3-175 

   
   

S1 :  (GPS 47P 672233, 1576779) 
 

   
   

S2 :  (GPS 47P 671125, 1575826) 
 

   
   

S3 :  (GPS 47P 673740, 1575666) 
 

   
   

S4 :  (GPS 47P 672051, 1575208) 
 

 3.2.8-2   
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 3.2.8-2  19  2567 

  
 

 
S1 S2  S3  S4  

Chemical Testing       
pH aqueous phase 
50% (w/v) 

- 5.7 6.0 5.1 3.4 No Standard 

Conductivity micromhos/cm 1294 966 764 2956 No Standard 
Metals Testing         
Arsenic mg/kg 1.60 1.53 1.31 1.65 25 
Cadmium mg/kg <2 <2 <2 <2 762 
Hexavalent 
Chromium 

mg/kg <0.2 <0.2 <0.2 <0.2 212 

Lead mg/kg 24 35 21 20 800 
Mercury mg/kg <0.5 <0.5 <0.5 <0.5 263 
Nickel mg/kg 7.40 12 7.88 13 4,205 
Selenium mg/kg 0.08 0.08 0.08 0.07 4,380 
Trivalent 
Chromium 

mg/kg 17 22 15 41 No Standard 

Barium mg/kg 57 62 33 18 No Standard 
Copper mg/kg 25 30 22 30  35,040 
Zinc mg/kg 46 77 41 21 No Standard 
Silver mg/kg 0.43 0.58 0.09 0.18 No Standard 
Aluminium mg/kg 36824 9683 3753 5457 No Standard 
Iron mg/kg 22861 27293 21888 28328 No Standard 
Manganese mg/kg 187 288 185 101 19,640 
SAR  - 14 17 26 9 No Standard 

 
 :    (3.2 ) 

   6  2564 
 : S1 :  (GPS 47P 672233, 1576779) S2 :  (GPS 47P 671125, 1575826) 

  S3 :  (GPS 47P 673740, 1575666) S4 :  (GPS 47P 672051, 1575208)   
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   19  . . 2567   4    1
 (S1) (GPS 47P 672233, 1576779)  2  (S2) (GPS 47P 

671125,1575826) 3  (S3) (GPS 47P 673740, 1575666)  4 
(S4) (GPS47P672051, 1575208)  

 

 (S1) 

  (S1)  
 25 ( . . 2547)  

  
 

 (S2) 

  (S2)  
  25 ( . . 2547)  

  
 

 (S3) 

  (S3)  
  25 ( . . 2547)  

 
 

 

 (S4) 

  (S4)  
  25 ( . . 2547)  

  

 

 
 

   
 

-  (S1) 

  (S1)  . . 2564   
  
 25 ( . . 2547)   
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-  (S2) 

   (S2)  . . 2564   
  
 25 ( . . 2547)   

 
 

 -  (S3) 

  (S3)   . . 2564  
  
  25 ( . . 2547)   

 
 

-  (S4) 

  (S3)  . . 2564    
  25 

( . . 2547)   
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 3.2.8- 3  
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23/09/64 23/09/65 08/09/66 19/09/67

pH aqueous phase 50% (w/v)

(S1)  (S2)  (S3)  (S4)
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23/09/64 23/09/65 08/09/66 19/09/67

micromhos/cm Conductivity

(S1)  (S2)  (S3)  (S4)
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23/09/64 23/09/65 08/09/66 19/09/67

mg/kg Arsenic

(S1)  (S2)  (S3)  (S4)   25 mg/kg
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      3-186 

 
 

 
 

 
 

 3.2.8- 3 ( )  

  

0
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30000
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mg/kg Iron
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mg/kg Manganese
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                    3-187 

 3.2.9  
  

    32   
   -  2567   8    

    2567 
   51    11 

 
 3.2.10  
 

 3.2.10.1  
 

      -  . . 2567 
 693,393 . /   23,113 . /  (  35,000 . ./ )  

 3.2.10-1 
 

 3.2.10-1   

 
 ( . .) 

2564 2565 2566  2567 
 680,195 743,216 670,905 678,525 

 754,054 799,885 761,543 710,109 

 687,966 734,735 684,758 655,064 

 743,268 769,692 713,476 695,408 

 743,974 811,845 740,227 701,600 

 790,023 830,166 727,445 735,057 

 693,177 778,921 729,925 724,241 

 709,095 735,405 695,869 692,474 

 761,243 778,721 684,364 707,662 

 738,928 713,103 657,825 657,543 

 775,516 759,292 672,615 674,916 

 753,384 664,627 692,949 688,120 

/  735,902 759,367 702,658 693,393 
/  24,530 25,332 23,422 23,113 

 

 

 

 

 



 

 ( )  3 ( )   -  . . 2567 
 

 

 

                    3-188 

 
 

 3.2.10-1   

 

 3.2.10.2  
  

    14   
 

 3.2.10-2   

  
1     ( ) 

 
2 Cannon Hi-Tech (Thailand) Co.,Ltd. 

3 Hoya Lens Thailand Co.,Ltd. 

4 KCE Technology Co.,Ltd. 
5 Hana Semiconductor (Ayutthaya) Co.,Ltd. 
6 Chosen (Thailand) Co.,Ltd. 

 
7 PTT Exploration and Production Public Co.,Ltd. 
8 Benchmark Electronics (Thailand) Co.,Ltd. 
9 Takahata Precision (Thailand) Co.,Ltd. 
10 Compart Precision (Thailand) Co.,Ltd. 
11 Mikumi (Thailand) Co.,Ltd. 
12 Marigot Jewellry (Thailand) Co.,Ltd. 
13 Molsuda SanKyo (Thailand) Co.,Ltd. 
14 Aapico Hi-Tech Public Co.,Ltd. 

 

:      

600,000
650,000
700,000
750,000
800,000
850,000

. .  

2564 2565 2566 2567



 

 ( )  3 ( )   -  . . 2567 
 

 

 

                    3-189 

3.2.11   

 

  ( ) 
 2567   776.56 /   3.2.11-1 

 

 3.2.11-1  ( )    
            2567 

 
 ( ) 

 2567 
 630.55 

 615.27 

 735.74 

 840.32 

 651.45 

 795.95 

 915.03 

 840.92 

 825.66 

 794.47 

 833.17 

 840.23 

/  776.56 
 

 

 
 

 

 

 

 

 

 

 

 

 3.2.11-1   2567 

 

 400.00

 600.00

 800.00

 1,000.00
 ( )

 2567



 

 ( )  3 ( )   -  . . 2567 
 

 

 

                    3-190 

 3.2.12   
 

 3.2.12.1  
 

    
  –  2567  1,666,115   138,842 /  

 4,628 /   3.2.12-1 

 

 3.2.12-1   

 
 

 2564  2565   2566  2567 
 127,563 135,505 126,292 119,350 

 145,023 163,233 149,905 138,392 

 131,711 130,203 133,826 127,127 

 139,888 131,622 130,747 119,147 

 139,446 140,271 141,561 124,229 

 150,195 147,638 151,963 142,997 

 133,576 146,527 152,794 132,341 

 119,396 145,122 128,034 147,366 

 141,565 151,858 142,776 149,675 

 135,342 145,403 131,391 149,014 

 138,639 144,055 143,144 166,819 

 135,213 138,952 133,682 138,588 

 1,637,557 1,720,389 1,666,115 1,655,045 
/  136,463 143,366 138,843 137,920 
/  4,549 4,779 4,628 4,597 

 

:      

 

 

 

 

 

 

 

 

 



 

 ( )  3 ( )   -  . . 2567 
 

 

 

                    3-191 

 

 

 

 

 

 

 

 

 

 

 

 3.2.12-1   

 

 3.2.12.2  
 

  
 ( .2)    1  – 31  2567 

  13,468.69   3     (Recycle) 

 5,180.86    38.47,  (Recovery)  4,934.52   

 36.64   (Disposal)  1,806.97    13.42 
 

   3   11 
    non-

ferrousHydro-metallurgy    7776.10    35.73  16 

   1867.38    13.86   15 

   
  1,715.81    12.74  3.2.12-3   3.2.12-3 

 

 
 

 

 

 

 

 

 

 

 

 110,000

 130,000

 150,000

 170,000
 

 2564  2565  2566  2567



 

 ( )  3 ( )   -  . . 2567 
 

 

 

                    3-192 

 3.2.12-2   01/01/67 – 31/12/67 

 
 

01 02 03 04 05 06 07 08  
 ( ) 1.43 2.94 254.45 5,180.86 4,934.52 190.56 1,806.97 1,092.72 13,468.69 

 0.01 0.02 1.89 38.48 36.65 1.42 13.42 8.12 100.00 
 

 :    

   01  (Sorting)    02  ( Storage) 

  03  (Reuse)   04  (Recycle) 

  05  (Recovery)   06  (Treatment) 

  07  (Disposal)    08  
 

 

  

 

  

 

 

 

 

 
 

 

 

 

 

 

 
 

 3.2.12-2   01/01/67 – 31/12/67 
 

 

 

 

 

 

 

 

 1  0.01 %  2 0.02 %

 3  1.89 %

 4 Recycle 
38.48 %

 5 Recovery 
36.65 %

 6 1.42 %

 7 Disposal 13.42%

 8 8.12 %

( ) 



 

 ( )  3 ( )   -  . . 2567 
 

 

 

                    3-193 

 3.2.12-3   01/01/67 – 31/12/67 
  ( )  

 01 0.35 0.00 

 02 0.00 0.00 

 03 0.00 0.00 

 04 0.00 0.00 

 05 0.00 0.00 

 06 10.46 0.08 

 07 122.25 0.91 

 08 203.81 1.51 

 09 0.00 0.00 

 10 34.70 0.26 

 11 7776.10 57.73 

 12 672.61 4.99 

 13 81.71 0.61 

 14 306.37 2.27 

 15 1715.82 12.74 

 16 1867.38 13.86 

 17 2.34 0.02 

 18 8.36 0.06 

19 666.44 4.95 

 13468.69 100.00 
 

 01     

 02       

 03       

 04     

 05      

 06  

 07  

 08         

 09  

 10  

 11      
             non-ferrousHydro-metallurgy 

 12      

 13    

 14     07  08 

 15     

 16  

 17  
 18  

 19      
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                    3-194 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 3.2.12-3   01/01/67 – 31/12/67 

 

 

 11 
  

 
 non-

ferrousHydro-metallurgy 
57.73 %

 15  
 

 

 12.74 %

 16 

 13.86 %

( ) 



 
 ( )  3 ( )    -  . . 2567 

 

 

                    3-195 

 3.2.13  
 

   
5    ( .  ), . 

, . , .   .   2567   
    

(298 ) 10   43  (HDC) https://aya.hdc.moph.go.th/hdc  14 
 2567  

 

 
-       

 
 

 
-     

   
 

 
-   

    
 

 
-     

   
 

 
-    

   
 

 5   
-  5      

      , 
 

 
 
 
 
 
 



 
 ( )  3 ( )    -  . . 2567 

 

 

                    3-196 

 3.2.13-1  (298 ) 10   

  
 ( ) 

 2567 
1  12,814 
2  11,174 
3    6,178 
4   ,  5,468 
5  4,860 
6   4,836 
7  4,445 
8    3,930 
9    3,299 
10  2,850 

 

 :     
 10   43  (HDC)   2567 (  14  . . 

2568) https://aya.hdc.moph.go.th/hdc  
 

 
 

 3.2.13-1  10   
 

0 5,000 10,000 15,000

  
  , …

 

  
  

 ( )

 (298 ) 10  
  2567

. . 2567



 
 ( )  3 ( )    -  . . 2567 

 

 

                    3-197 

 3.2.13-2  (298 ) 10   
   

  
 ( ) 

 2567 
1  439 
2    412 
3  232 
4  195 
5   158 
6  55 
7    41 
8      41 
9   18 
10    10 

 

 :     
 10   43  (HDC)   2567 (  14  . . 

2568) https://aya.hdc.moph.go.th/hdc  
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0 100 200 300 400 500

  

 

  
   

 
  

 ( )

 (298 ) 10  
  2567

. . 2567



 
 ( )  3 ( )    -  . . 2567 

 

 

                    3-198 

 3.2.13-3  (298 ) 10   
 

  
 ( ) 

 2567 
1  241 
2   186 
3  87 
4    35 
5     16 
6  14 
7    6 
8   2 
9   2 
10  2 

 

 :     
 10   43  (HDC)   2567 (  14  . . 

2568) https://aya.hdc.moph.go.th/hdc  
 

 
 

 3.2.13-3  10   
 

0 50 100 150 200 250

…

  
   

  
 
 

 ( )

 (298 ) 10  
  2567

. . 2567



 
 ( )  3 ( )    -  . . 2567 

 

 

                    3-199 

 3.2.13-4  (298 ) 10   
    

  
 ( ) 

 2567 
1    694 
2  464 
3  366 
4   209 
5    133 
6  130 
7  50 
8    36 
9    20 
10     19 

 

 :     
 10   43  (HDC)   2567 (  14  . . 

2568) https://aya.hdc.moph.go.th/hdc  
 

 
 3.2.13-4  10   

 

0 100 200 300 400 500 600 700

  

…
 …

  
  

   

 ( )

 (298 ) 10  
  2567

. . 2567



 
 ( )  3 ( )    -  . . 2567 

 

 

                    3-200 

 3.2.13-5  (298 ) 10   
 

  
 ( ) 

 2567 
1   687 
2  286 
3  222 
4  214 
5  192 
6     158 
7    146 
8  63 
9    52 
10   38 

 

 :     
 10   43  (HDC)   2567 (  14  . . 

2568) https://aya.hdc.moph.go.th/hdc  
 

 
 3.2.13-5  10   

 

0 100 200 300 400 500 600 700

…

   
  

  
 

 ( )

 (298 ) 10  
  2567

. . 2567



 
 ( )  3 ( )    -  . . 2567 

 

 

                    3-201 

 3.2.13-6  (298 ) 10   
 5    2567 

  
 ( ) 

 2567 
1  14,244 
2  11,800 
3    7,290 
4   6,076 
5   ,  5,468 
6  5,151 
7  4,560 
8    4,172 
9    3,442 
10  2,850 

 

 :     
 10   43  (HDC)   2567 (  14  . . 

2568) https://aya.hdc.moph.go.th/hdc  
 

 
 3.2.13-6  10   

 5    2567 

0 5,000 10,000 15,000

  
 

  , …

  
  

 ( )

 (298 ) 10  
 5   2567

. . 2567



  

  ( )  3 ( )    -   . . 2567 
 

 

      3-206 

 3.2.14  
 

 1.3.4 
       2567  11 

 

 3.2.14.1  
 

 2567   
3.2.14.1-1 
 

 3.2.14.1-1    2567 

 ( ) ( ) ( ) ( ) 
Level 

1 
Level 

2 
Level 

3 
Level 

4 
Level 

5 

60 39 0 37 22 43 8 9 0 0 
 

 : Level 1: , Level2:  3 , Level 3:  3 , Level4:   

  Level5:    25  
 

 3.2.14.2    
 

  2567  10 
 3.2.14.2 

 

 3.2.14.2-1   2567 

  
 ( )   % 

     
1  5,685.00 4,764.00 919.00 83.80 16.17 

2  5,673.00 5,403.00 267.00 95.24 4.71 

3  (CBC) 5,424.00 3,098.00 2,323.00 57.12 42.83 

4  3,947.00 3,668.00 207.00 92.93 5.24 

5  3,169.00 2,682.00 485.00 84.63 15.30 

6  3,360.00 1,726.00 1,542.00 51.37 45.89 

7  (SGOT) 4,905.00 4,373.00 510.00 89.15 10.40 

8  (BUN) 3,260.00 3,181.00 77.00 97.58 2.36 

9  1,196.00 1,167.00 29.00 97.58 2.42 

10  1,605.00 1,596.00 9.00 99.44 0.56 
 

 :  25  

 
 



  

  ( )  3 ( )    -   . . 2567 
 

 

      3-207 

 3.2.14.3   
  

    2567 
  3.2.14-3 

 

 3.2.14.3-1  

  
  

 
( ) 

  
( ) 

  
( ) 

  

1  482 481 1 99.79 0.21 

2  60 49 11 81.67 18.33 

3  ( L-max) 131 129 2 98.47 1.53 

4  1,790 1,735 55 96.93 3.07 
 

 :  25  

 
3.2.15  –  

 

  3.2.15.1  
  

 
 2567  3.2.15-1   CSR  10 

 

 3.2.15-1  2567 

  
13-15/03/67     

   
  3  1 

 -  67     8 
     5  

 -  67    2 (robot Building Basic Camp) 

 ,  . -  , 
 ( )  

   5  
05/08/67   1 (    ) 

  ( . . ) 
06/09/67    2  

 



  

  ( )  3 ( )    -   . . 2567 
 

 

      3-208 

 3.2.15-1( )  2567 

  
13/09/67  4.0  AI for Education 

   
 

13/12/67   14  
  10 

17,19/12/67   (PERFECT)  
 

 

 2567   

 1,982  

 

3.2.15.2  
 

   -  . . 2567  
  

 

 3.2.15.3 -   
 

 

 -   
 2566  

  5  
  9   5 

        
    406  

    26-28  . . 2567 

   
 9,528   

 (Simple Random Sampling)  
95  Taro Yamane  

 

 

 

 

 

 



  

  ( )  3 ( )    -   . . 2567 
 

 

      3-209 

 3.2.15-2  ( ) 

  
  

 
 

 
 1   306 12.3 13 

 2   201 8.1 9 

 3   931 37.5 38 

 4   257 10.4 11 

 5   157 6.3 7 

 6   547 22.0 22 

 7   143 5.8 6 

 8   141 5.7 6 

 9   365 14.7 15 

 12   119 4.8 5 

 
 1   121 4.9 5 

 2   200 8.1 9 

 3   116 4.7 5 

 4   94 3.8 4 

 5   216 8.7 9 

 6   289 11.6 12 

 7   98 3.9 4 

 
 1    96 3.9 4 

 2    136 5.5 6 

 3    86 3.5 4 

 4   83 3.3 4 

 5    89 3.6 4 

 6    22 0.9 2 

 
 
 
 
 
 



  

  ( )  3 ( )    -   . . 2567 
 

 

      3-210 

 3.2.15-2 ( )  ( ) 

  
  

 
 

 7    139 5.6 6 

 8    51 2.1 3 

 9    204 8.2 9 

 
 1    190 7.7 8 

 3    571 23.0 23 

 4   440 17.7 18 

 5    172 6.9 7 

 6    59 2.4 3 

 7    118 4.8 5 

 8    613 24.7 25 

 
 1    103 4.2 5 

 
 1    119 4.8 5 

 2    85 3.4 4 

 3    363 14.6 15 

 
 1    98 3.9 4 

 2    33 1.3 2 

 3    107 4.3 5 

 4   166 6.7 7 

 6     146 5.9 6 

 7    41 1.7 2 

 8    35 1.4 2 

 
 1     108 4.4 5 

 2     48 1.9 2 

 3     64 2.6 3 

 4    114 4.6 5 

 5     107 4.3 5 

 



  

  ( )  3 ( )    -   . . 2567 
 

 

      3-211 

 3.2.15-2 ( )  ( ) 

  
  

 
 

 6    49 2.0 2 

 7    151 6.1 7 

 
 2   148 6.0 6 

 3   73 2.9 3 

 9,528 384 406 
 

    --------------------------------------------- (1) 
  n =  

  N =   
   e =   0.05 

      

     = 383.88   384  

 (1) 
 

     --------------------------------------------- (2) 
 A =  

n1 =  

n =  (1) 
N =  

  1   306  

   
              A = 12.3  13  

  (Systematic Random 

Sampling) 

 (3) 

    --------------------------------------------- (3) 
  N =  

               A =  (2) 

                I =  

             1   306  
 (2)  13   
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      3-212 

    

I = 23.5    24  

 

  1    1   24   

 406  4.26  
 406  

 
 SPSS for Windows   (Percentage) 

  

  
  

  
  

  
  

 3.2.15-1   26-28  . . 2567 
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      3-213 

  
 

1)    

   10
    ( ) 

 99  5 -  .55-60    
    

  2567    
 

2)  
 

2.1)   
 

   406   
 146   33.96  260   64.04 

 50  73.89  41  50   18.47 
  51.48   

/ .  15.02  14.78  

                    52.46 
 4  6   51.48  3 

  35.71 

    77.83 
       19.70  

    2.46  11  
 70.00  1  5   16.67  

 47.78   43.33 
  95.32     4.19  0.49 

 
 

2.2)   
 

  
   98.28   1.72 

  78.08   
 21.92 
  99.75    0.25 

 

 

 



  

  ( )  3 ( )    -   . . 2567 
 

 

      3-214 

2.3)  
 

 2567  
 44.58   55.42 

  55.75  NCDs      
  21.24   14.16    

   78.10  
  11.06 

 

2.4)  –  
 

  /
 32.56    30.23  20.47 

   57.39  
  34.98   7.64   

 

2.5)  
 

2.5.1)  
 

  93.1  
  6.9   

     45.45 , 33.33  

15.15    2566 

 

2.5.2)  
 

  64.58 

  5.42   81.82 

  18.18  
   58.33   37.50  

 

2.5.3)  
 

   93.37 
  6.63   83.33 

  16.67   78.57 

  21.43   
 40.00   

 

 



  

  ( )  3 ( )    -   . . 2567 
 

 

      3-215 

2.5.4)  
 

  97.54 
  2.46   100.00 

  0   90.00 
  10.00   

  90.00   18.75  

 

2.5.5)  
 

  94.58 
  14.29   

 50.00    50.00 
     50.00, 45.45  4.55  

 

2.5.6)  
 

  
95.32   68.42   31.58  

  57.89    236.84 
 68.42    

  15.79  

 

2.5.7  
 

  0.00 
 

2.6)    
 

   
( )       99.26 

  77.32    9.07  
 

    
    

51.27   43.78  2567 
  95.81 

  36.21 
 63.79  

 -  /   (
 35.30) 



  

  ( )  3 ( )    -   . . 2567 
 

 

      3-216 

 -  /  /    OTOP (
 31.79) 

 -  (  17.19) 
 -  

 (  3.88) 
 -   

 (  6.10) 
 -   

  (  0.18) 
 

   
  62.82 
   24.19  12.82   

2566      
  59.53 

  25.05    2567  
2566  9.85 

 




