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  2 
 (  1)  

                                                                                                                            2-1 

 2 
 

       38/14  5  
   

  .60-3/2533- .  76,252  
 47.66   98.56   29 ,568   

 300  

   
    

    
    1.2  1 

2.1  

 2.1.1   

   38/14  
  5     76,252 

  47.66   2.1.1-1   

      
( ) 

     . .   ( ) 

        ( )      
        

   ( )  

        ( ) 
 

   
   7  

 86    98 

 10   1 (  
)   1.8    



  2 
 (  1)  

                                                                                                                            2-2 

 (sensitive area) 

 5   2.1.1-2  2.1.1-3 /  
 1  21      

( )  13    18    1  
   2.1.1-1  2.1.1-2  

 2.1.1-1   0-3     
  

  

 
 

( ) 

 UTM 

X Y 

1.1  

1.  0.2 707442 1446917 

2.  1.8 708431 1445719 

3.  2.1 707567 1449611 

4.  2 ( -  ) 2.1 709080 1448409 

5.  2.1 707653 1449638 

6.  2.3 707780 1449771 

7.  3 2.4 709640 1447819 

8.    2.6 709939 1447554 

9.  1 2.7 710007 1446775 

10.  3.0 704045 1446951 

1.2  

1.   1.8 708419 1445754 

2.  ( ) 1.9 709281 1447438 

3.  2.0 708937 1448464 

4.  2.1 709317 1448043 

5.  2.2 707758 1449685 

6.  3.0 709943 1446964 

1.3 /  

  

1.  1.5 708713 1446450 
2.  1.8 707950 1445375 
3.  2.3 708693 1450621 
4.  2.3 706512 1449805 

5.  2.7 704263 1447818 

  

1.  2.9 708329 1444381 
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X Y 

1.1  

1.  3.2 708695 144237 

2.  3.5 709371 1450243 

3.   3.8 708053 1451294 
4.  4.1 705788 1451496 

5.  4.2 708629 1443099 

6.  4.4 708747 1443001 

7.  4.9 711455 1444530 

8.  4.7 708356 1442491 

1.2  

1.   3.7 709378 1444043 

2.  3.7 708923 1450849 

3.  4.1 705830 1451432 

4.  4.3 709060 1443199 

5.  4.3 708569 1442974 

6.  4.8 708832 1452081 

7.  ( ) 4.9 711453 144455 
1.3  

1.  3.3 708031 1450748 

1.4 /   
  

1.  3.1 707952 1450621 

2.  3.2 706102 1450684 

3.  3.5 710466 1448901 

4.  3.7 707146 1451332 

5.  4.0 711409 1447522 

6.  4.1 711488 1446731 

7.  4.2 709485 1451122 

8.  4.8 707979 1447168 

9.  4.9 711904 1445343 
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4.  4.9 710219 1443177 
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 1)    . . .  . . 2562 

 
    
  . . 2562  

   
  (  2) . . 2563  (  3)  

. . 2565   

    
     

  

      
    

   . . 
2562    

   

 (  2) . . 2563  (  3) . . 2565  2.1.2-1 
  

   
    

   . . 2562  
   

  
 (  2) . . 2563  (  3) . . 2565 
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 (  3) . . 2565 
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                                                                                                                            2-10 

2.1.3  

   2.1.3-1  
 2.1.3-1  2.1.3-4  

 2.1.3-5 (   
 -1)   

1)    
   1,726.41  

 2.26  

2)    
   1    3   

      
    

 28,644.86   37.56   
  6,370.58   4  184.00 

  2   2.1.3-3  2.1.3-4  
  35,199.44  (  6,554.58 )  

 46.15  

3)    
   Air Compressor  1,330.96 

  1.75   
 4  

   1,083.95  (  247.01 )  
 1.42  

4)    
   

 (Wet Scrubber)  242.54   0.31 
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                                                                                                                            2-11 

5)      
   1  5,375.39 

  7.05   
  400.00   136.00  

  5 ,539.39   
7.27  

6)   
    530.79   

 0.70  

7)       
11,117.64   14.58   

8)    
(Protection Strip)  

 5,820.25   7.63 
    

  6,600.25  (  780.00  
)  8.66  

9)   
  4   

 21,463.16   14,211.59   
(  7,251.57 )  18.65   
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2.2    

      
  2.2-1  

 2.2-2  NFPA Code 704 
 2.2-3  (Safety Data Sheet : SDS) 

  -2     

 2.2-1  2.2-4  

2.2.1  

   (Cu Cathode) 

 (Zinc Ingot)  (Nickel Cathode)  (Aluminium Ingot) 

 (Return Scrap )  
(Purchase Scrap)   (Copper Wire)  (Punching Scrap) 

   
 98.56   2.2.1-1  

   (Zinc Ingot)  
 (Return Scrap)   

1)  (Cu Cathode)  
 Slab  1.0   1.1   50-80 
  21.90   

 23.94  (  2.04 ) 
   30   

  240   
  4    14  

 96   5  

2)  (Zinc Ingot)  
Slab   25  

 11.30    9.38   
(  1.92 )  

  30  
  94     4  



  2 
 (  1)  

                                                                                                                            2-21 

  6   96  
 9  

3)  (Nickel Cathode) 

 Slab  0.75   1.3 
 80   0.10  

  0.14  (  0.04 ) 
    

30    4   
 2   9   36  

 360  

4)  (Aluminium Ingot) 
 Slab  

 30   0.04   
  

  12     
1    6  

 18   450  

5)     
  Slab  

 14.63    6.76  
    

 18   15   
 68   3  132  

6)   (   
)  (Return Scrap) 

  Slab  
50.30    58.01  

  1 
 2  520  

 



  2 
 (  1)  

                                                                                                                            2-22 

7)  Slab   
  18.00 

  Slab   
      

 . . 2556  18  
 30    180  

  40   2.2-2 

8)  
  

 5.90    3  
(Clad Metal Strip)     

  . . 2551  
18   30    59  

  24   2.2-2 

  30  
 646   3   
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                                                                                                                           2-40 

  
 (Cu Cathode)  (Zinc Ingot) 

  
 (Nickel Cathode)  (Aluminium Ingot) 

  
  (Copper Wire)   (Punching Scrap) 

  
  
(Return Scrap) 

  
( ) 

 2.2.1-1   
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                                    2-41 

2.2.2  

  
/  

 (Trichloroethylene)   
 2000S (PS 2000S)  /  

 2000S  

 (Trichloroethylene) 

 :      
  

   
 

 :  (Trichloroethylene: TCE)  CAS No: 79-01-6 
: 131.39 : C2HCl3  (Volatile Organic Compounds: VOCs) 

  Chlorinate VOCs  
Halogenated Hydrocarbons    

    

 (Trichloroethylene: TCE)   
 

  
     

   

 2000S (PS 2000S) 

 :  
  70-80    

  TCE   
  TCE 
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 :  -  11±1  
  

   
  

  

  

1)    

      
  ( ) - -123  3030  . . 2557 

  2000S 
 (  -3) 

 
     

  

(1)  ( ) 50% (Sodium Hydroxide: NaOH) 

 (Electrolyte)  (Electro Cleaning) 
    

  0.05  
 4,000   1   8,000   1  

   4,000  
 30  (  

)   15.16  
 1.2   18,192   

 
  4 ,000  

 10  

(2)  (Nickel Sulfamate Solution) 
 (Electrolyte)  (Ni2+)  0.03 

  200   2  
  4   400  

 23    5  
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                                    2-43 

 0.15   750    
  

   
400   13  

(3)  (Amidosulfunic Acid: H3NO3S)  
(Electrolyte)  pH  0.03   

  6  
 1   12  

  1.32   1  
 33  

(4)  99.99% (Boric Acid)  (Electrolyte) 
  0.03  

  6   1  
 12    

 1.32   1  
 33  

(5)   ( Nickel Chloride Hexahydrate: 

NiCl2.6H2O)  (Electrolyte)  
 0.03   

 6   1   
12    1.32  

 1   33  

(6)  (Copper(II) Sulfate Pentahydrate)  
(Electrolyte)  (Cu2+)  0.03   

  6  
 1   12  

  1.32   1  
 33  
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(7)  (Methane Sulfonic Acid: CH4O3S) 
 (Pre-treatment)  

  (Electrolyte)  
 0.13   200   9  

  4   
1,800   22   

 5   0.15   
750    

  
 1,800   13  

(8)  (II)  (Tin(II) Methane Sulfonate) 
 (Electrolyte)  (Sn2+)   

 0.10   200   
7    4  

 1,400   22  
  5   0.15   

 750   
  

  1 ,400  
 14  

(9) Ethoxylated Bisphenol A  (Flux) 
  

 (Reflow)  0.07  
 200   4   

 4   800   
27    5   
0.15   750   

 
  800  

 11  
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2)    50% (Sodium 

Hydroxide: NaOH) -
 (Wet Scrubber)   
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  4,000   1   8,000   1  
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(1)  98% (Sulfuric Acid: H2SO4)  pH  
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 16  (  
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 19  

(2)  (Ca(OH)2)  pH  
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(3)  ( ) 50% (Sodium Hydroxide: NaOH)  
pH   0.23   

 4,000   1   8,000   1  
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 30  (  
)   15.16  

 1.2   18,192   
 

  4 ,000   
 10  

(4)  (MAXFLOC 914)   
 0.003   20  

  4   150   
 6   
 50  

2.2.3  

     
  15.14    6.26   

 ( )  1.33   
    32.00    

8.00   2.2.3-1   
 /  

    
 15.00   

1,512    200   
 8.4   15.27  
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2.2.4  

  (NG)  (Annealing)  
  Dx-gas  (Flux) 

 262.84 MMBTU   .  ( )  
   

  383.09 MMBTU  (  120.09 MMBTU ) 
 (Bell Furnace)   

 .  ( )   (NG) 
 

 (NG)  2.2.4-1 
 (NG)   2.2.4-1 

 2.2.4-1  (NG)  
  

1.  Carbon Steel Pipe. (HDG) 

2.  (Main Pipe) 4 in. 
3.  (Design Pressure) 11.03 Bar 

4.  (Operating Pressure) 8 Bar 

5. -  (Design Temperature) 25-35 OC. 

6.  (Operating Temperature) Room Temperature 
 :      , 2567 
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. . 2535  ( Induction Furnace: IF)  
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 3  4  1   1  ( )  

 
 (Induction Furnace: IF)  5  
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 2.3.1-1 

   98.56   
     (Slab Heating Furnace)  

  (Slitting Line)   
  2   2  

 (  -4)    

  
    

     (Slitting Line) 

  2   (Plating Line) 

  1   (Bell Furnace) /   
 1    1   (Pickling Line)  1  

  3   
   (Cupping Machine)  2   

2535  (Case 

Cup)   2.3.1-1  
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 (Case Cup)  2.3.1-3
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2.3.2  

  3   1) 
 (Melting and Casting) 2)  (Hot Rolling)   

 3)    
(Plating Line)   /  

 (Case Cup)   
 2.3.2-1   2.3.2-2 

  2.3.2-1  

1)  (Melting and Casting)   

  
    (Dross)  

   2.3.2-3  
 

(1)  

    (Cu Cathode)  1.0   1.1  

 (Nickel Cathode)  0.75   1.3   (Shearing 

Machine)    
   

    (Return Scrap)  
 0.4 X 0.4 X 0.5   

  ( Ingot)  20  

 (Forklift)  
   (Zinc Ingot)  (Aluminium Ingot) 
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(2)  (Slab) 

    
(Cu Cathode)  (Nickel Cathode)  (Zinc Ingot)  (Aluminium Ingot) 

 (Return Scrap)    
 

  5    
 3  4   Single Line 

Diagram  2.3.2-4  
 (Slab)  4    

 1  (Channel Type 

Induction Furnace)   
  1  

 (Slab)  (Brass)  

1.1)  
   

 
  

 235   

1.2)  
     

  (Dross) 
   

  
  (Dross)  30  
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 2.3.2-4  Single Line Diagram  
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1.3)  (Dross)  
(Dross)   

  (Degassing Agent)   
(Dross)    

 15   

1.4)  
  

 10   
  30  

 (  10 )  
 

 60  (  110 )   

1.5)  (Slab) 
  (Casting Mold)   

 
 (Indirect Cooling)  

(Slab)  
 (Direct Cooling)  60  

 1  (Slab)  2   3   
  

 
 

 2  (Channel Type 

Induction Furnace)   
  2  

 (Slab)  (Brass)  450  (1 
 (Slab)  3.20 )  

2.1)  
   

 
  

 235   
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2.3)  (Dross)  
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  (Degassing Agent)   
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 10   
  30  

 (  10 )  
   

60  (  110 )   

2.5)  (Slab) 
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 (Indirect Cooling)  (Slab) 

  
(Direct Cooling)  60   2  

 (Slab)  2   3    
   

   

 

 



  2 
 (  1)  

                                                                                                                            2-64 

 3  (Coreless Type 

Induction Furnace)   
  3  (Slab)  (Copper) 

 (Cupro-Nickel)  375  (1  
 (Slab)  3.84 )  

3.1)  
   

  
   

 160   

3.2)  
     

  (Dross) 
  

   
  (Dross)  30  

3.3)  (Dross)  
(Dross)   

  (Degassing agent)   
(Dross)    

 15   
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 10   
  30  
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  (Casting Mold)   

 
 (Indirect Cooling)  
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 (Direct Cooling)  60  

 3  (Slab)  2   3   
  

 
  

 4  (Coreless Type 

Induction Furnace)   
  4  (Slab)  (Copper) 

 (Cupro-Nickel)  375  (1 
 (Slab)  3.84 )  

4.1)  
   

 
   

 160   

4.2)  
       

  (Dross) 
  

  
  (Dross)  30  

4.3)  (Dross)  
(Dross)   

  (Degassing Agent)   
(Dross)    

 15   
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4.4)  
  

 10   
  30  

 (  10 ) 
   

60  (  110 )   

4.5)  (Slab) 
  (Casting Mold)  

 
 (Indirect Cooling)  (Slab) 

  
(Direct Cooling)  60   4  

 (Slab)  2   3    
   

   

 5  (Coreless Type 

Induction Furnace)   
  5  (Slab)  (Copper) 

 (Cupro-Nickel)  375  (1 
 (Slab)  3.84 )  

5.1)  
  

 
  

 160   

5.2)  
      

  (Dross) 
  

  
  (Dross)  30  
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5.3)  (Dross)  
(Dross)   

  (Degassing Agent)   
(Dross)    

 15   

5.4)  
  

 10   
  30  

 (  10 ) 
   

60  (  110 )   

5.5)  (Slab) 
  (Casting Mold)  

 
 (Indirect Cooling)  (Slab) 

  
(Direct Cooling)  60   5  

 (Slab)  3   3   
   

   

2)  (Hot Rolling)  (Scalping) 

 (Slab)    4.8  
 (Slab Sawing Machine)   

 (Slab Heating Furnace)  
 Walking Beam  700-1,055  

 (Hot Rolling Mill) 
 12     

 



  2 
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  24  
    

  
 (Scalping Machine)  

  
  

 
    

   

3)  

    (1)  (2) 
/    (3)  

  /  
  

   

(1)   

1.1)   

 (  
)  

   (Strength and Hardness) 

 Strain Hardening  (Rollers)   
  (Rolling Oil)  

  
 (Tension Leveling line) 

  (Tension)  

 1.2)   

       (Annealing 

Furnace)      
   



  2 
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                                                                                                                            2-69 

1.3)   

  
  (H2SO4)  10–25%  

   
  

 
   

1.4)   

   
  

 

(2)  /   

/   
   

2.1)   

     
  

 NON REVERSIBLE  1   2.5  
 (Strip) 

 

2.2)   

      
(Trimming)   

2.3)   

   
 (Annealing Furnace)    
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2.4)   

 
  (H2SO4)  10–25%  

(HNO3)  2-5%  
  

  
 (Wet Scrubber)  

  

2.5)    

  
    

(Strength and Hardness)  Strain Hardening 

 (Rollers)    
 (Rolling Oil)  

   

2.6)   

  
  

 (Alkali)  
   

2.7)  

    (Tension Leveling 

Line)   (Tension)  
 (Slitting)  

 

   
/   Bell Furnace 

   800  
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(3)   

   (Electroplating) 

 (Hot-Dip Plating)  
 (Electroplating)   

-    

-  
  

- /  
 (Copper Strike)   

-    
 

-    
  

-     
 

-   
 

-  (Copper Strike)  
   

  

  
  

  
  2.3.2-5  

3.1)  (Electro Cleaning) 

 (NaOH)   
  (Pickling) 
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3.2)  (Pickling)  
(H2SO4)    

    (Nickel 

Plating with Strike) 

3.3)  (Nickel Plating with Strike) 
 (Strike)  

  Nickel Bis (Sulfamidate)  
(Ni2+), Amidosulfonic Acid  pH, Boric Acid 

  Nickel Hexahydrate  
  

   

3.4)  (Copper Plating with Strike) 
  Copper Sulfate (

 Cu2+)  Sulfuric Acid ( ) 
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 :     , 2567  

 2.3.2-5  
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3.5)  (Pre-Treatment for Tin Plating) 
  Methanesulfonic Acid (MSA) 

 
  

3.6)  (Tin Plating) 
 Tin Methanesulfonate (  Sn2+, Methanesulfonic Acid (MSA)  

  Nonionic Surfactant   
  

 Tin Methanesulfonate   
  

3.7)  (Fluxing)   
Ethoxylated Bisphenol A  

 

3.8)  (Tin Reflow)  (Reflow) 

  
 

 

 (Slitting) 

   
     

 (Wet Scrubber)  3  
  

 

 

 

 

 

 



  2 
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(4)   

 
    

4.1)   

   
   

 (Strength and Hardness)  Strain Hardening  
 (Rollers)    

 (Rolling Oil)   
 

  

4.2)   

      (Press 

Machine)   
 (

)   

4.3)  

     
   2   

   10  
  

4.4)   
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4.5)   

     
  (H2SO4)   

 (Wet Scrubber)   
 

    

4.6)   

  2  
   

  

4.7)   

   
 

  

(5)   (Case Cup) 
  

  (Case Cup)  
    

 5.1)   (Slitting)  

    (Strip) 

 
 

 5.2)   (Blanking & Deep Drawing)  

     
 (Progressive Die)  (Double Action Crank Press) 

 (Case Cup) 
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5.3)   (Annealing)  

  (Case Cup)  (Annealing) 
   

(Stress Relief)   (Softening)  (Ductility) 

 

5.4)   (Acid Pickling & Drying)  

  

   

5.5)   (Inspection)  

     
 

5.6)   (Packing)  

  

4)  ( ) 

  ( ) 
  

    (Barrel Washing) 

 (Hammer Mill)  750    
 

(1)  
     (Dross Metal) 

  (Dross 

Barrel)  
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(2)   (Dross Barrel) 

 (Barrel Washing)  
  (Barrel Powder)  

(Barrel Dust)  (Barrel Metal) 

  (Barrel Metal)  
 

(3)   (Barreled Metal)  
  Hammer Mill  

   
  (Metal Separate)  (Metal)  (Powder Metal)  

   ( Ingot) 

  (Heavy Dust)  
(Dust Barrel)  

(4)   (Metal)  
(Powder)  750  

 ( Ingot)  20  
 

  (Hood)  

 (Bag Filter)  1  
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 2.4-1  

 2.4-1  

 
 

   
 2535   

1.  716.4  
. ./  

437.73 

. ./  

612.18 

. ./  
 

2.  4,811.12 

 

5,200 
 

5,800 

 
 .    

( ) 
3.  33.4 

/  
- -   2  

 2  
 - 9.89  

/  

11.89  
/  

 .    
( ) 

 :      , 2567 

2.4.1    

 1)    

   2    
-  (   40 ) 

 2.8  (  70  ; 
, 2537) 

  2.00   
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                                                                                                                      2-99 
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(1)   

    
 612.18    

  ( )   
27,000   Gravity Flow -  2567 

     21,104  
(  :  

   -  
2567)   (

 -5) 

  (2)   

     8   1) 
 2)  3)  4)  

5)  6)  7) 
  8)   

  437.73   
 612.18  (  174.45 )  

 2.4.1-1  
  2.4.1-1  2.4.1-2   

)   
  18.83  

 269  (  70 / -  
 , , . . 2537) 
   279  (  10   

)  19.53  (  0.7 ) 

)   
 13.45    

269  (  50 / -   , 

, . . 2537)   
  13.95  (  0.5 ) 
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 2.4.1-1  

 

 ( ) 
   

   
1.   50.00 18.83 19.53 -  

2.  30.00 13.45 13.95 -  
3.      

3.1  438.8 78.75 78.75 -  

3.2  10.00 1.00 1.00 -  
3.3  40.00 40.00 40.00 -   

3.4  150.00 - - -  
 - 40.00 40.00 -   
3.5  20.00 

50.00 50.00 
-   

3.6  210.00  
  110.00 110.00 -  
3.7 /

 
- - 100.00 -   

3.8   - 20.00 -  
4.      

4.1   
 (Wet Scrubber) 

 32.00 44.00 -  

4.2  
 1 

 56.00 76.00 -  

4.3  
 2  

 56.00 56.00 -  

4.4  
 3 

- - 137.00 -  

4.5    
2 /  (2 ) 

37.60 - - -  
( ) 

5.   31.70 35.95 -  
6.  - 30.00 40.00 -  
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     1.00 
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( )  
   40 .00   

  

( )   RO 
   40 .00  

  

( ) /  
 RO /   
 160.00    

( ) /  
  RO /

  100.00  

( )   
 RO   

20.00  

)   
 32.00    44.00 

 (  12.00 ) 

 

 



  2 
 (  1)  

                       2-104 

)   
   (RO)  1   2 

   1    
 (RO)  3  

 1  2  112.00   
  269.00  (  157.00 ) 

  
 3   

(1)  (RO)  1  1)  
(Pre-Treatment)    1   10.00   
2)  (Softener System)  1   10.00   
3)  (Reverse Osmosis : RO)  10   

  56.00   RO 

   RO  76.00 
  RO 

 (Case Cup)  

(2)   2  1)   
(Pre-Treatment)    1   10.00   
2)  (Softener System)  1   10.00  

  56.00   

  
  

  

(3)  (RO)  3  1)  
(Pre-Treatment)    1   10.00   
2)  (Softener System)  1   10.00   
3)  (Reverse Osmosis : RO)  10   

 137.00   RO 
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Epan  pan evaporation (     "  

" . 40 : 279-290 (2555))  (1) 

ETc = Epan x Kc    .…(1) 

 ETc   ( ./ ) 

Epan   ( ./ )   
30     . . 2537-2566 

Kc   Crop Coefficients 

 
 (Trees)  Kc 

 (Food and Agriculture Organization of the United Nations, 

FAO)   Kc   Kc  0.95-1.00 

  Kc   1.00  
(1)  

  
 35.95   2.4.1-2 
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                       2-107 

(3)   

 1  2  
 3 (  1 )  

   
  1 2  3  2.4.1-3 (
  -6)  

)  (RO)  1  

   1)  (Pre-Treatment) 

   1   10.00  2)  
(Softener System)  1   10.00  3)  
(Reverse Osmosis : RO)  10.00   

  
 RO  60.00  

 (RO)  1 (Flow Diagram)  2.4.1-4  

( )  (Sand Filter Tank)  1   
10   

 
   2   
  

 (Backwash)  
  

( )  (Softener System)  1   
 10.00   (  Cartridge Filter) 

 Mixed Bed Exchanger  
   Mixed Bed 

 (  Mixed Bed 

) 
  

1   3.00  
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( )  (Reverse Osmosis System : RO)   
1   10   
(TDS)   

 (Semipermeable Membrane) 

 
  0.0001  

 (TDS)  95-99%  RO  (RO Permeate) 

 RO (RO Tank)  30   1  
  (RO Reject) 

  (Membrane Fouling) 

  
  6 

  RO  

)   2  

  1)  (Pre-Treatment) 

   1   10.00  2)  
(Softener System)  1   10.00  

 
   50.00  

  2 (Flow Diagram)  2.4.1-4  

( )  (Sand Filter Tank)  1   
10.00  

    
   2   

  
 (Backwash)  
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( )  (Softener System)  1   
 10.00   (  Cartridge Filter)  

 Mixed Bed Exchanger 

   Mixed Bed 

 (  Mixed Bed 

) 
 

 1   6.00  
 

( )  (RO)   3 

  1)   
(Pre-Treatment)    1   10.00   
2)  (Softener System)  1   10.00   
3)  (Reverse Osmosis : RO)  10.00    

/    
  RO  100.00 

  (RO)  3 (Flow Diagram)  
 2.4.1-4  

( )  (Sand Filter Tank)  1   
10.00  

  
   2   

  
 (Backwash)  

  

( )  (Softener System)  1   
 10.00   (  Cartridge Filter) 

 Mixed Bed Exchanger  
   Mixed Bed 

 (  Mixed Bed 

) 
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 (TDS)   
 (Semipermeable Membrane) 
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 (TDS)  95-99%  RO   
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2.4.2    

 1)    

    
  

 2)    

    5,200   
 5,800  (   10%)  

       
   

 .    ( )   115   
(115 KV)  (Sub-Station)  

 5,000 KVA  1   4,000 KVA  1   3,000 KVA  2  
 15,000 KVA 

     8,000  
  .    ( ) 

 (   -7) 
  

  
   

    

 

 

 

 

 

 

 



  2 
 (  1)  

     2-114 

 2.4.3   

   2535   33.4  
 (Boiler)  2   2    . . 2552 

 (   -4) 
 .    ( )   9.89  

   11.89    
   

    24.00  
  .    ( )  

(   -8) 

2.4.4   

  1)  (Indirect System)  

      
 

   Cooling System 

  Cooling System 
   

  Cooling Blow Down 
   

   Cooling Blow Down  
 Slab  (  Direct System)  

  2)  (Direct System)  

   Slab  
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  1.9  
    

  -  
 (Gravity)  0.653   
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(2)  

   Rational 

Method  
      

4     

 Rational Method     Q = 0.278 x 10-6 CIA 

  Q =  ( / ) 
 C =  ( ) 
 I =  ( / ) 
  A  =  ( ) 

 (Rational Method)  

-   

-    
 (Time of Concentration ; Tc) 

-   (Tc)  
 

-     
 10   

(Time of Concentration) 

(Overland Time)   (Drain Time)  
   0.60 /    

3.0 /  
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                                                                                                                          2-120 

  

)  

  
     

2.5-1   (C)  0.60-0.90  
  (C)  0.10-0.30  C 

    
   0.7   C  0.3  

  C   76 ,252  
   C  0.3 

  C   76 ,252  
    

-   C   0.8 (
)  52,796.64    69.2  

-   C   0.3 ( )  
 20,875.86    27.4  

-   C   1.0  2,579.5  
  3.4  
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 2.5-1   

 
 
 (C)   

 (C) 
   0.70-0.95 

 0.70-0.95  0.70-0.85 

   0.50-0.70  0.70-0.95 

   ( )  

 0.30-0.50  2% 0.05-0.10 

 0.40-0.60  2-7% 0.10-0.15 

 0.60-0.75  2-7%  0.15-0.20 

 0.25-0.40  ( )  

,  0.50-0.70  2% 0.13-0.17 

   2-7% 0.18-0.22 

 0.50-0.80  2-7%  0.25-0.35 

 0.60-0.90   

 0.10-0.25   

 0.20-0.35   

 0.20-0.35   

 0.10-0.30   

 :     , ,  
   , 2538 

)  

    (I)    
     

,  , 2549   10   30   
  115.4 /  

      I10                        = 4,268 / (t+24)0.89         

  (tc = 30 )    =  115.02 /   

 )   )  
 3    
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1)  

 

 Q   =  0.278 x 10-6 x 115.02 x 0.3 x 76,252 

  =  0.73 . ./  

 

 Q   =  0.278 x 10-6 x 115.02 x 0.8 x 52,796.64 

  =  1.35 . ./  ( ) 

Q   =  0.278 x 10-6 x 115.02 x 0.3 x 20,875.86 

 =  0.20 . ./  ( ) 

Q   =  0.278 x 10-6 x 115.02 x 1.0 x 2,579.5 

 =  0.08 . ./  ( ) 

     

 Q  =  Q  – Q  

  =  1.63 – 0.73 . ./  

=  0.90 . ./  

  =  3,240 . ./ . 

 1   
 3,240    

 2.5-1  ( )  4,600  
 

 

   
  1.2   1.2   

 1.99 /  
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(3)  

  

 ( )  
  76 ,252   Rational 

Method     
  

1.475   
  2.5-2   -9 
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  1.475  
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 (  1)       

                                                                                                      2-133 

2.2)   

(1) /  

 /  
  

  
  

(1.1)  

  /   
   200   1   -10 

/   
3   1)  

 2)   
  3) 

 

   200   
 (HRT)  0.60   BOD  50 

(1.2)   (Septic Tank) 

  (Septic Tank)   
  (Anaerobic)  (Septic Tank) 

-   
 -10    36.0 

   20.0   1   15.0   
1   1.0   1   (Septic Tank) 

 2.6.1-1   -10  
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 (Septic Tank)  36.0 
   20.0   1   15.0   1   

 1.0   1  -   
 15.06   

 10.76    
  60-80  (Septic Tank)  

(1)  

   
   6   

(2)  
  

  

(1.3)  

 
 1   50  (1,000 ) 

 
 2.6.1-2  2.6.1-3  

 (Flow Diagram)  2.6.1-4 
 -11  

(1)  (Equalization Tank)  1  
 174.90  

  Shock load  

  

(2)  1 (pH Adjust Tank No.1)  1  
 26.88  -  (pH)  (Cu),  

(Ni),  (Zn)  (Tin)  (Ca(OH)2)  
(NaOH)   2 -5 

 (Over Flow)  2 (pH Adjust Tank No.2) 
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(3)  2 (pH Adjust Tank No.2)  1  
 26.88   -  (pH)  

 (Ca(OH)2)  9-10.5  (Over Flow) 

 (Flocculation Tank)  

(4)  (Flocculation Tank)  1   
26.88   

 (Coagulant Agent)    (Polymer) 

 (Coagulant)  (Slow 

Mixing Tank 2)  

(5)  (Sedimentation Tank)  1   
363.00   

 
 

 (Alkali Storage Basin)  
 (Sludge Storage Tank) 

 

(6)  (Alkali Storage Basin)  1   
14.40   17.28    
Alkali Storage Basin  (Air Flow)  
(Neutralization Tank)  

(7)  (Neutralization Tank)  1  
 25.80   -  (pH) 

 
  7 -8  

(H2SO4)   (Agitator) 

 (Treat Water Basin)  

(8)  (Treated Basin Tank: AD109)  

 1   48.60   
-  (pH)  Conductivity  

   
 (Sand Filter)  (Activated Carbon) 
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(9)  (Emergency Tank) 
 (Emergency Tank)  60   2   120  

  
 (EQ Tank)  

(10)  (Sand Filter Tank)  1  
 50 -  

  
   2   

   
  (Backwash)  

  

(11)  (Activated Carbon Tank)  1  
 50 -   

(Activated Carbon)  
 

   

(12)  (Sludge Storage Tank)  1    
49.50   

  

(13)  (Belt Press Dehydrator)  1  
 14.06  

  /  (Sludge Cake) 
  

   

2.3)   
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2.4)  

   
25.82    26.78  

 (Septic Tank)  3   36.00   
 1   (Inspection Pit) 

 

   
321.10    500.72   

-  (pH)  Conductivity 

  Treated Basin (AD109)  
  (Sand 

Filter)  (Activated Carbon)  
(  

 -5) 
 (EQ Tank)  

 (  1 ( Inspection Pit 1))  1  (External Audit) 

-  (pH)  (Temperature)  (BOD)  (COD)  
(Grease & Oil)  (TDS)  (TSS)  

 
  

      ( . . 2564-2566) 
   2535  -  (pH) 

 (TSS)  (COD)  (Oil & Grease)  (Cu)  (Ni)  (Zn) 

 (TDS) 

 -   2566  TDS  2,819 

  -12 

 3,000   
 (TDS)   -  (pH) 

 (Temperature)  (COD)  (Grease & Oil)  (TSS) 
 (TDS)  (Cu)  (Ni)  (Zn)  (Sn) 

   
 . . 2567  
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2.6.2  

   (  ) 
 Slab 

     
    

1)  

  
 

 ( . . 2535)    4   
 Dust Collector  1   (Hot Rolling Mill) 

 1   Wet Scrubber  (Pickling)  4   
 (Boiler)  2    

 4    Dust Collector  1   
 Hot Rolling Mill  1   Pickling  1   

 (Boiler)  1   2.6.2-1  
  

    
  14   2.6.2-2  

 3   17  
 2.6.2-3  

   
 2.6.2-1   2.6.2-4 

   -13 
     

1.1)  No.1  : 
      Hood 

  (Bag Filter)  Polyester 

 

1.2)  No.2  HF12 :  
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     2-143 

1.3)  No.3  PK 01-02 :  
(Strip)     Hood   

 Wet Scrubber  
 

1.4)  No.4  PK03 :  ( ) 

     Hood 

  Wet Scrubber  

   

1.5)  No.5  PK07 :  (Coin) 
    Hood  

 Wet Scrubber  
 

1.6)  No.6  AP02 :  (Strip) 

    Hood  
 Wet Scrubber  

 

1.7)  No.7  : 
    Hood  

 (Bag Filter)  Polyester 

 

1.8)  No.8  SC03 : 
     

 (Bag Filter)  Polyester  
 

1.9)  No.9  HF10 :   
  .     
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     2-144 

1.10)  No.10  HF13 :  

  .     
  

 

1.11)  No.11  RM03 :  

     
 Oil Filter    

1.12)  No.12  RM09 :  
     

 Oil Filter    

1.13)  No.13  RM04 :  
     

 Oil Filter    

1.14)  No.14  RM07 :    
  RM07  

 
   (RM07) 

   (RM07) . . 2567 
 -14   0.1       

1.15)  No.15  1 :  
    Hood  

 Wet Scrubber   

1.16)  No.16  2 : 
     Hood 

  Wet Scrubber   
 

1.17)  No.17  3 : 
    Hood  

 Wet Scrubber   
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2)   

  
  

  
 (Wet Scrubber)   

  (Oil Filter) 

   

(1)  

    
  (Fiber Fabric) 

    
3     

 
  

   
 (Pulse Jet)   Tubular Bag Filter 

 (High Pressure Reverse Air) 
 (Hopper)  

  
2.6.2-2 
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 (  1)  

     2-154 

 2.6.2-2  
   

1.     

-  -   

(Scalping Machine) 
2.     

-  m3/hr  45,000 13,800 

-  oC 120 50 
-  - Nomex Filter Polyester 

-      

*   mm 156 170 

*   mm 3,085 1,900 

-  m2 1.512 1.015 
-    420 126 

-  m2 635.04 127.89 

-  - Pulse Jet Pulse Jet 

- A/C Ratio m3/m2-min 1.181 1.798 

3.     

-  -  No.1   No.8  
SC03 

-  m 0.93 0.30 

-  m 13.0 5.0 

- 0 -    90  
 :       , 2567  

(2) Wet Scrubber 

 (Wet Scrubber)  
  

  (Absorption)  
  

 (Wet Scrubber)  4   
 

  Hood 

 (Packed Bed Wet Scrubber)  
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 (Wet Scrubber)  3    

 (Wet Scrubber)  1  
 (Wet Scrubber)  2   

  (Wet Scrubber)  3  
    

  3     

(3) Oil Filter 

  (Cold Rolling Mill) 
  (Oil Mist) 

 Oil Filter  (Oil Mist)  
 Hood   Oil Filter   

 
 Oil Filter 

  Oil Filter  3  

3)  
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4)  
 

  

(1)

 

(2)  (Preventive Maintenance Program) 

  
  

)  

)   

)  (Pressure Drop) 

)  (Bag Filter)  

(3)  
  

(4)    
 

   
   

(5)  
 1  /   
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2.6.3  

1)   

   
 4  

 Department of Environment 

Food and Rural Affairs, Update of Noise Database for Prediction of Noise on Construction and 

Open sites, 2005    10  
 2.6.3-1    

 2.6.3-1   

  
 

 10   
( )  

1.  (Piling and Ancillary Operations)  
-  (Tracked Excavator) 

 

67.0 

 -  (Crane Truck) 70.0 
 -  (Dumper) 78.0 

 -  (Cement Mixer Truck) 75.0 

2.  (Foundation and Structure)  

 -  (Tracked Excavator) 67.0 

-  (Dumper) 78.0 

-  (Cement Mixer Truck) 75.0 

-  (Cranes) 70.0 

 :  Department of Environment Food and Rural Affairs, Update of Noise Database for Prediction of Noise on 

Construction and Open sites, 2005 

  08.30-17.30 . 
(  8   1 )   9  
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2)    

  
 (Melting)  (Casting)  (RM01 (MC#9))  

 (Blanking)  (Pickling) 
  

      
-  2566   

 2.6.3-1  2.6.3-2  
 8   
  
 . . 2546  (Melting)  7 . . 64  

 (TWA) 

    
. . 2561      

  
 (  -16)  

  

 2.6.3-1 
 2.6.3-3  

    
. . 2548  
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 2.6.3-2   2564-2566 

   

  
Leq 8 hr 

(dB(A)) 

Leq 24 hr 

(dB(A)) 

1.  Melting ..-. .2564  79-83 80.4-82.8 
  ..-. .2564  80-91 81.3-89.6 
  ..-. .2565  76-86 76.9-83.9 
  ..-. .2565  79-82 79.8 -82.5  
  ..-. .2566  79-82 80.0-82.8  
  ..-. .2566  78-81 79.0-80.9  

-  76-91 76.9-89.6 

2.  Casting . .- . . 2564 80-82 81.1-82.8 

  . .- . . 2564 81-87 81.5-85.7 

  . .- . . 2565 78-83 78.3-83.5 

  . .- . . 2565 74-83 75.1-83.7 

  . .- . . 2566 56-83 58.4-83.3 

  . .- . . 2566 80-86 80.3-84.9 

-  56-87 58.4-85.7 
3.  RM01 (MC#9) . .- . . 2564 76-79 68.4-78.6 
  . .- . . 2564 75-83 76.2-83.1 
  . .- . . 2565 77-83 80.2-83.0 
  . .- . . 2565 77-85 78.2-84.7 
  . .- . . 2566 79-90 80.6-89.4 
  . .- . . 2566 81-84 82.4-83.8 

-  75-90 68.4-89.4 
4.  Blanking (BK) . .- . . 2564 77-90 77.3-89.4 
  . .- . . 2564 68-86 80.4-84.8 
  . .- . . 2565 70-83 72.6-80.7 
  . .- . . 2565 78-88 79.9-88.0 
  . .- . . 2566 75-85 79.3-84.2 
  . .- . . 2566 79-87 81.5-85.9 

-  68-90 72.6-89.4 
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 2.6.3-2 ( )   2564-2566 

   

  
Leq 8 hr 

(dB(A)) 

Leq 24 hr 

(dB(A)) 

5.  Pickling (PK04) . .- . . 2564 79-89 80.7-88.9 

  . .- . . 2564 73-80 78.6-84.3 

  . .- . . 2565 76-84 78.4-83.7 

  . .- . . 2565 78-90 80.5-89.4 

  . .- . . 2566 81-90 82.1-90.0 

  . .- . . 2566 75-89 79.7-88.6 

-  73-90 78.4-90.0 
(1) 90 - 

 :  (1)      
 . . 2546 

 :    
      (  .  2564-2566) 

 2.6.3-3   

 
 24  ( - ) ( ) 

 
 

 
 

 
 

 
 

.  . - . . 64 61.1 - 66.4 63.0 - 64.7 57.5 - 61.8 59.9 - 64.3  
. . - . . 64 64.9 - 67.4 60.0 - 65.1 57.7 - 60.7 60.0 - 64.0 

. . - . . 65 57.9 - 69.7 59.9 - 64.3 58.2 - 66.0 58.1 - 62.2 

. . - . . 65 64.1 - 68.9 59.1 - 63.9 57.1 - 61.4 56.9 - 66.8 

. . - . . 66 65.0 - 69.7 58.4 - 60.7  57.4 - 60.6 58.7 - 63.2 

. . - . . 66 65.0 - 68.8 58.7 - 61.4  58.1 - 61.6 57.7 - 62.1 

 70 

  :     . . 2548 
 :       

     (2564-2566) 
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3)    

 
    

(  1 ) 90   /   
 

   
  

( . . 2546)   
  

 70  (
   

. . 2548)  

  
    

(1)    
  

(2)      
  

 

(3)       
 /

 85 ( ) 

(4)  
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2.6.4  

1)    

   2   
   

(1)  
     

  
 

(2) -  
40   32  (  0.8 

)    
 240     

  

  

2)    

  
 4  

    
  

  

(1)   

    /   
/  

 ( . . 2566)  2.6.4-2 

  3   -  
   

 . . 2562-2566  
   2.6.4-3  2.6.4-4  
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  50.30    58.01 
 

  
 96.61 

  2.6.4-1 

 2.6.4-1  

 
  ( / ) 

  
 

 
 

 50.30 58.01  

 

 

 

 
0.74 0.74 

 

 

 

 :      , 2567 

 3R   
 (Reduce)  (Reuse)  (Recycle) 

   . . 2566  
  

1)  -  

  269  
  10   279  

-  0.236   0.245 

 ( ) 

(1)      0.025  
 0.026  

  240   2   
 0.144   5  

  3 /  



                                               2 

 (  1)                                                                                                                   

           2-168 

(2)    0.211  
-   

 2.6.4-2  2.6.4-3 
   0.219  

    
 

-    
  0.146  

  240   7     
 0.504  (  = 0.3 /  

  . 1 2  3 , 2563) 
 3  

  2  

-     
    0.066   

 30  (
,  2558)  

 240   3     
 0.216   3  

  2  

-    
        

 0.0076   3 
 ( ,  

2558)   
 (Reduce)      

   240      
 3  4   20.52 

 (  3.60 .  5.70 .)  4.32   
 1  

 
 3  
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 2.6.4-2  . . 2564-2566 

 . . 
  

  
2564 46.66 0.156 

2565 57.57 0.192 

2566 63.40 0.211 

 :     , 2567 

 2.6.4-3  . . 2564-2566 

 . . 
  

  
2564 8.44 0.028 

2565 8.83 0.029 

2566 7.58 0.025 

 :     , 2567 

2)  

/
 2.61 /   2.62 /  

 
  

2.1   

(2.1.1)   ( ) 
 2.24  

 (Hammer Mill) 
  0.74 

  33    250  
(  4 )   10  

 1.50   
  250    

  250  (  4 ) 
 2  30  (  4 .  7.5 .) 

 30   20  
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   2  

2.2   

(2.2.1)  Flux Waste 

  0.15  
 200   40   Flux Waste 

  Flux Waste  8.4 

 (  1.2 .  7 .)    
 2.1.3-1   2.1.3-2   Flux Waste 

 4  2  24  (  4 .  6 .)  
14   3  

 

  45 /  

(2.2.2) Contaminated Waste ( )    
   0.22   

  Contaminated Waste ( )  0.23  
 (Roll Off Box)  28  (  2.4 .   

6 .  2 .)  Contaminated Waste ( ) 
  14.4   8.64  

 37  
 

 

3)  

/
 3.917 /   4.087 /  
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3.1   

(3.1.1)       
 0.05  

 3  2   18  (  5.00 .  
 3.60 .)   5.4  

 3.6  
 

 3 /  

(3.1.2)       
 0.30  

 3  3   18.36  
(  5.40 .  3.60 .)  5.4  

 18  
 

 2  

(3.1.3)   
 0.22   ( )  

 50  (  10 .  5 .)  6  
 6   27  

  2  

(3.1.4) Filter of Cooling Tower  
 9.00   

  Filter of Cooling Tower   
1   1  

 3  
  

 3  
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(3.1.5)    
 0.42   3  1 

  20.88  (  5.80 .  3.60 .)  
 20   47  

  

(3.1.6)  Activated Carbon  
 1.5   3  (  1 ) 

 Activated Carbon  2.25   
  2  Activated Carbon   

1   2.5   Activated Carbon  
 1  

 (042)  1  

(3.1.7)     
1.5   3  (  1 ) 

  2.25   
  2  1  

 2.5   
 1   

 (042)   
 1  

(3.1.8) RO Membrane   
 2.0   3  (  

1 )  RO Membrane  4.0   
  RO Membrane  

 2   4   RO Membrane 

 1  
 

 (042)  1  
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(3.1.9)   
 0.166  

  
 

3.2   

(3.2.1)    
 0.1   
 2   300  

  2  30  (  4 .  7.5 .) 
 18   6  

 
 (Reclamation/Regeneration of Metal and Metal 

Compounds) (052)   
  3 /    

  
 

(3.2.2)    1.44 
   1.61   

 2   600   1 
  40  (  4 .  10 .)  48  

 29   
 

 2  

  

 (081)  
 33   
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  (Other Recycle Methods) (049) 
 -17 

(3.2.3)   (Used Coolant Oil) 
  0.59  

  
  

(3.2.4)   (Used Oil)  
 0.015   200  

   
Used Oil  8.4  (  1.2 .  7 .)   

  2.1.3-1  2.1.3-2  
  4  4  15  

(  2.5 .  6 .)  8   
35   

   
   (PVC) 

 4   (Pit)  0.405 
  

(3.2.5)   (Oily Waste)  
 0.225   200  

  
 Oily Waste  8.4  (  1.2 .  7 .) 

   2.1.3-1   2.1.3-2 

  4  3  
15  (  2.5 .  6 .)  8  

 35  
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 (PVC)  4   (Pit)  
0.405   

(3.2.6)    
 0.344  

  
 8.4  (  1.2 .  7 .)  

  2.1.3-1   2.1.3-2 

  1.2 .  1.2 . 
 

  4  1  24  (   
4 .  6 .)  15   43  

  
 

(2)   

  
 

   
  2.6.4-1 

  4 
   4  

 (PVC)  4  
 (Pit)  0.405  (  0.9   0.9   0.5 )  

2.6.4-2   
   (Pit) 

 200  
 

   



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
   

   
 

 
 2-

17
6 

 2.
6.4

-4 
 

 
 

 
/

 
 

/
 

 
  

 

 25
66

 (
..

-.
.) 

(
) 

 
/

 

1. 
-

 
1.1

 
 

1.1
.1 

 
- 

7.
50

 
 

 
1.2

 
 

1.2
.1 

  
- 

42
.4

8 
 

 (S
an

ita
ry

/E
ng

in
ee

re
d 

La
nd

fil
l/S

em
i A

er
ob

ic 
La

nd
fil

l) 
1.2

.2 
 

- 
19

.0
2 

 
 

 

1.2
.3 

 
- 

1.
90

 
 

 
 

 
 

(
) 

 
 (0

73
) 

2. 
 

2.1
 

 
2.1

.1 
 

10
 1

0 
03

 
37

7.
01

 
 

  
 

 
  

(04
9) 

2.
2 

 

2.
2.

1 
Fl

ux
 W

as
te

 
10

 0
8 

10
 

HM
 

22
.0

0 
 

 
 

 
 

(
) 

 
 (0

73
) 

2.
2.

2 
Co

nt
am

in
at

ed
 

W
as

te
 (

) 
15

 0
2 

02
 

HM
 

50
.8

1 
 

 
 

 
 

(
) 

 (0
42

) 

 
 

 
 

 
 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
   

   
 

 
 2-

17
7 

 2.
6.4

-4 
(

) 
 

 
 

 
/

 
 

/
 

 
  

 

 25
66

 (
..

-.
.) 

(
) 

 
/

 

3. 
 

3.1
 

 
3.1

.1 
 

15
 0

1 
01

 
11

.0
8 

 
 

 
 

 
 

 (0
11

) 
3.

1.
2 

 
15

 0
1 

02
 

77
.2

7 
 

 
 

 
 

 
 (0

11
) 

3.
1.

3 
 (

) 
15

 01
 03

 
66

.5
6 

 
 

 
 

 
 

 (0
11

) 
3.

1.
4 

Fi
lte

r o
f C

oo
lin

g 
To

w
er

 
17

 0
2 

03
 

9.
00

 
 

 
 

 
 (

) 
  

(04
9) 

3.
1.

5 
 

17
 0

4 
05

 
93

.8
0 

 
 

 
 

 
 

 (0
11

) 
3.

1.
6 

Ac
tiv

at
ed

 C
ar

bo
n 

19
 09

 04
 

1.5
 

 
 

 
 

 (
) 

 (0
42

) 
3.

1.
7 

 
19

 09
 05

 
1.5

 
 

 
 

 
 (

) 
 (0

42
) 

3.
1.

8 
RO

 M
em

br
an

e 
 

19
 0

9 
01

 
2 

 
 

 
 

 (
) 

 (0
42

) 
3.

1.
9 

 

19
 09

 03
 

49
.8 

 .
 

 
 (0

42
) 

     



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
   

   
 

 
 2-

17
8 

 2.
6.4

-4 
(

) 
 

 
 

 
/

 
 

/
 

 
  

 

 25
66

 (
..

-.
.) 

(
) 

 
/

 

3. 
 (

) 
3.

2 
  

3.
2.

1 
 

10
 1

0 
09

 

HM
 

36
.2

3 
 

 
 

 
 

 

 (0
52

) 

3.
2.

2 
 

11
 01

 09
 

HM
 

43
1.

3 
 

 
 

 (0
81

) 

3.
2.

3 
  

(U
se

d 
Co

ol
an

t O
il)

 

12
 0

1 
09

 

HA
 

45
.07

 

 
 .

 
 

 (0
42

) 

3.2
.4 

  
(U

se
d 

Oi
l) 

13
 02

 08
 

HA
 

3.
41

 
 

 
 

 
 

 
 

 (0
42

) 

3.
2.

5 
  

(O
ily

 W
as

te
) 

13
 0

2 
08

 

HA
 

6.
71

 
 

 
 

 
 

 
 

 (0
42

) 

3.
2.

6 

 

16
 1

1 
03

 

HM
 

10
3.

29
 

 
 

 
 

 (
) 

 
 (0

73
) 

 
1,4

58
.74

 
- 

- 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
   

   
 

 
 2-

17
9 

 2.
6.4

-5 
 

 
-

 

 
  

 

 (
/

) 
 (

/
) 

   

/
  

EI
A 

25
35

 
1/  

 2/
 

Re
us

e 
Re

cy
cl

e 
Re

du
ce

 
Di

sp
os

al
 

1. 
 

1.
1 

 
 - 

 
 

0.
02

5 
0.

02
6 

 - 
 - 

 - 
0.

02
6 

3 
/

  
 

 24
0 

 
 2 

 
 

 5
 

  

2.
 

 
2.

1 
  

 - 

 
 

0.1
41

4 
0.

14
64

 
 - 

 - 
 - 

0.
14

64
 

  
2 

 
 

 24
0 

 
 7 

 
  

 
 3

 
 

  
2.

2 
3/  

 - 

 
 

 
 

 
 

0.0
63

3 
0.

06
6 

 - 
0.

06
6 

 - 
 - 

  
2 

 

 
 24

0 
 

 3 
 

 
  

 
 3 

 

 
2.

3 
4/   

 - 
 

 
 

 
 

 
 

 
 

 
0.0

07
6 

0.0
07

6 
 - 

 - 
 - 

0.
00

76
 

3 
/

 
 

 24
0 

 
 

 
 

 3 
 4 

 
 1

 
 

 
 

 - 
0.

23
7 

0.
24

6 
 - 

 0
.0

66
 

 - 
0.

18
0 

  
 - 

 
0.0

0 
26

.8
3 

0.
00

 
73

.1
7 

- 
- 

 :  
  1/ 

 
-

 
 

 
   

2/ 
 

 
   

   
3/
  

 30
 

 (
, 

 25
58

) 
   

   
4/
  

 3 
 (

, 
 25

58
) 

 :  
 

 
 

 
 

, 2
56

7 

       



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
   

   
 

 
 2-

18
0 

 2.
6.4

-6 
 

 
 

 

 
  

 

  
(

/
) 

 

(
/

) 
   

/
  

EI
A 

25
35

 
1/
 

 2/
 

Re
us

e 
Re

cy
cl

e 
Re

du
ce

 
Di

sp
os

al
 

1.
 

 
1.

1 
 

1.
1.

1 
   

   
   

   
 

 (
) 

10
 1

0 
03

 

 

3.
06

 
2.

24
 

2.
24

 
 - 

0.
74

 
 - 

 1
.5

0 
 

 2 
 

 
 25

0 
 

 
 2 

 30
 

 (
 4 

. 
 7.

5 
.) 

 20
 

 
 

 
 (0

49
) 

1.
2 

 
1.

2.
1 

Fl
ux

 W
as

te
 

10
 0

8 
10

 H
M

 
 

 

 
0.

15
 

0.
15

 
 - 

 - 
 - 

0.
15

 
 45

 
/

 
 20

0 
 

 40
 

 
 Fl

ux
 W

as
te

 

 4 
 Fl

ux
 W

as
te

 

 24
 

 (
 4 

. 
 6 

.) 
 3 

 

 
 (0

73
) 

1.
2.

2 
Co

nt
am

in
at

ed
 W

as
te

  

(
) 

15
 0

2 
02

 H
M

 
 

 

 
0.

22
 

0.2
3 

 - 
- 

 - 
 0

.2
3 

 
 1 

 
 (R

ol
l o

ff 
Bo

x)
 

 28
 

 
 

 Co
nt

am
in

at
ed

 W
as

te
 

(
) 

 
 14

.4 
 (

 2.
4 

. 
 6 

.) 
 37

 
 

 (0
42

) 
2.

 
 

2.
1 

 

2.
1.

1 
 

15
 0

1 
01

 
 

 
 

 

0.
56

 

0.
05

 
0.

05
 

 - 
0.

05
 

 - 
 - 

 3
 

/
  

 3 
 2 

 
 1

8 
 (

 5.
00

 
. 

 3.
60

 
.) 

 3.
6 

 

 (0
11

) 

2.
1.

2 
 

15
 0

1 
02

 
 

 
 

 

0.
30

 
0.

30
 

 - 
0.

30
 

 - 
 - 

 2
 

/
  

 3 
 3 

 
 18

.36
 

 (
 5.

40
 

. 
 3.

60
 

.) 
 18

 
 

 (0
11

) 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
   

   
 

 
 2-

18
1 

 2.
6.4

-6 
(

) 
 

 
 

 

 
  

 

  
(

/
) 

 

(
/

) 
   

/
  

EI
A 

25
35

 
1/
 

 2/
 

Re
us

e 
Re

cy
cl

e 
Re

du
ce

 
Di

sp
os

al
 

2.
 

 (
) 

2.
1 

 (
) 

2.
1.

3 
 (

) 
15

 0
1 

03
 

 
 

0.
22

 
0.

22
 

 - 
0.

22
 

 - 
 - 

 2
 

/
  

 
 (

) 
 

 
 

(
) 

 
 50

 
 (

 5 
. 

 10
 

.) 
 27

 
 

 (0
11

) 

2.
1.

4 
Fi

lte
r o

f C
oo

lin
g 

To
w

er
 

17
 0

2 
03

 

   
(

 3 
) 

 
0.

03
 

0.
03

  
- 

- 
- 

0.
03

 
3 

 
 

 1
 

 
 

 
 

 
 1 

 (
 1 

. 
 1 

.) 
 3

3  
 

 
 

(04
9) 

2.
1.

5 
 

17
 0

4 
05

 
 

 
0.

42
 

0.
42

 
 - 

0.
42

 
 - 

- 
  

1 
 

 3
 

 1
 

 
 2

0.8
8 

 
 (

 5.
80

 
. 

 3.
60

 
.) 

 47
 

 
 

 (0
11

) 

2.1
.6 

Ac
tiv

at
ed

 C
ar

bo
n 

 

 

19
 0

9 
04

 

 

(
 1 

) 

 
0.

00
5 

0.
00

75
 

- 
- 

- 
0.

00
75

 
 1 

 
 

 1 
 

 
 2 

 Ac
tiv

at
ed

 C
ar

bo
n 

 
 1 

 
(

 1  
. 

 1 
.) 

 (0
42

) 
2.1

.7 
 

19
 09

 05
 

 

(
 1 

) 

 
0.

00
5 

0.
00

75
 

- 
- 

- 
0.

00
75

 
 1 

 
 

 1 
 

 
 2 

 
 1

 
  

(
 1  

. 
 1 

.) 

 (0
42

) 
2.1

.8 
RO

 M
em

br
an

e 
  

   
   

 
 

19
 0

9 
01

 
 

(
 1 

) 

 
0.

00
67

 
0.

01
3 

- 
- 

- 
0.

01
3 

 1 
 

 
 1 

 
 

 2 
 RO

 M
em

br
an

e 
 

 2
 

  
(

 1  
. 

 2 
.) 

 (0
42

) 
 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
   

   
 

 
 2-

18
2 

 2.
6.4

-6 
(

) 
 

 
 

 

 
  

 

  
(

/
) 

 

(
/

) 
   

/
  

EI
A 

25
35

 
1/
 

 2/
 

Re
us

e 
Re

cy
cl

e 
Re

du
ce

 
Di

sp
os

al
 

2.
 

 (
) 

2.
1 

 (
) 

2.
1.

9 
 

    
   

 
19

 09
 03

 

 
 

0.1
66

 
0.1

66
 

- 
- 

- 
0.1

66
 

1-2
 

/
 

 
 

 1-
2 

/
 

2.
2 

 

2.
2.

1 
 

 

10
 1

0 
09

 H
M

 
 

0.
20

 
0.

10
 

0.
10

 
 - 

0.
10

 
 - 

 - 
3 

/
 

 
 2 

 
 

 30
 

 (
 4 

. 
 7.

5 
.) 

 6
 

 

 (0
52

) 

2.
2.

2 

 

11
 0

1 
09

 H
M

 
 

2.
00

 
1.

44
 

1.
61

 
 - 

1.
61

 
 - 

 - 
 2 

 
 

 3 
 

 40
 

 (
 4

 
. 

 10
 

.) 
 29

 
 

 (0
81

) 

2.
2.

3 
  

(U
se

d 
Co

ol
an

t O
il)

 
12

 0
1 

09
 H

A 

 

 
0.

59
 

0.
59

 
 - 

0.
59

 
 - 

 - 
 1 

 

 
 (0

42
) 

2.
2.

4 
  

(U
se

d 
Oi

l) 

13
 0

2 
08

 H
A 

 
 

0.
01

5 
0.

01
5 

 - 
0.

01
5 

 - 
 - 

 1 
 

 20
0 

 
 (U

se
d 

O
il)

 
 4 

 4 
 ( U

se
d 

O
il)

 
 15

 
 (

 2.
5 

. 
6 

.) 
 35

 
 

 (0
42

) 

2.
2.

5 
  

(O
ily

 W
as

te
) 

13
 0

2 
08

 H
A 

 

 
0.

22
5 

0.
22

5 
 - 

0.
22

5 
 - 

 - 
 1 

 
 20

0 
 

 (O
ily

 W
as

te
) 

 4 
 3 

 ( O
ily

 W
as

te
) 

 15
 

 (
 2.

5 
. 

 6 
.) 

 35
 

 

 (0
42

) 

 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
   

   
 

 
 2-

18
3 

 2.
6.4

-6 
(

) 
 

 
 

 

 
  

 

  
(

/
) 

 

(
/

) 
   

/
  

EI
A 

25
35

 
1/
 

 2/
 

Re
us

e 
Re

cy
cl

e 
Re

du
ce

 
Di

sp
os

al
 

2.
 

 (
) 

2.
1 

 (
) 

2.
2.

6 

 

16
 1

1 
03

 H
M

 
 

 
0.

34
4 

0.
34

4 
 - 

 - 
 - 

0.
34

4 
 1 

 
 

 1.
2 

x 
1.

2 
. 

 
 

 4 
 1  24

 

 (
 4 

. 
 6 

.) 
 43

 
 

 

 (0
73

) 

 
5.

82
0 

6.5
27

 
6.7

18
 

0.0
00

 
4.2

70
 

0.0
00

 
2.4

48
 

- 
 - 

 
- 

63
.5

6 
- 

36
.4

4 
- 

 - 

 :  
-  

 
 

 
 

..
 25

66
 

 
 

- 
HA

 (H
az

ar
do

us
 W

as
te

-A
bs

ol
ut

e 
En

try
) 

 

 
  

- 
HM

 (H
az

ar
do

us
 W

as
te

-M
irr

or
 E

nt
ry

) 
 2

 
 

 
 

 
..

 25
66

 

 
1/  

 
2/  

 
..

 25
62

-25
66

  

 :  
 

 
 

 
, 2

56
7 

  



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
 

 2-
18

4  

 :  
 

 
 

 
, 2

56
7 

 2.
6.4

-1
 

 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
 

 2-
18

5  

 

 :  
 

 
 

 
, 2

56
7 

 2.
6.4

-1
 (

) 
 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
  

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 

 
 

 
 

 2-
18

6  

 

 :  
 

 
 

 
, 2

56
7 

 2.
6.4

-2 
 4 

 



  2 
 (  1)  

           2-187 

(3)   

    
   

 23   100   
  11    3 /  
  10   3 /   

  8   4    
7 /   4 /     4    
3   3 /  (  2 ) 

 400 /    8   
    30  

   
         

  
  238   

2542  80   
 650 /  .  400   

   250   
 

  
       (

 -18) 

  
 

 

 

 

 

 



  2 
 (  1)  

           2-188 

2.7  

      
   

   
 ( .)   0804/2538  28  2535  

   
     

   

1)    

    
  

 
      

    
. . 2564      

(1)   

)  
 

)  
  

   
 . . 2564 

)   
 

) /
  

)  

 

 



  2 
 (  1)  

           2-189 

(2)     

    
  

  
 

   
  

 

(3)   

 
    . . 2554 

  1  
  

   ( .) 

)  
 

   
    

  
  

  . . 2554  

)   /
 

   
  

 . . 2554  
 

 

 



  2 
 (  1)  

           2-190 

)   
 “  18  

”    
   

 

(4)    

 
     

 . . 2564 
   . . 2552 

  2,000    
15   1,000  

  

)

 

)  

)  

)  

)   

(5)   

   
 

 
/

 
  

   
   

   



  2 
 (  1)  

           2-191 

(6)   

( )  :  
    

  “ ”   
   “ ” 

    
    

     
   

  

( )  : 
-   

 

( )  :    
 

    

( )  : 
   

 
      

  
 

( )  : 
  

 
  

 
 

 



  2 
 (  1)  

           2-192 

)  :   
      

   
 

  

)  :   
    

 -  
 

 
      

 

(7)   

)   
  

   (5 .) 

)  
 

  

)  
   

 . . 2555 
 1    1,000   

 1    100   (Hot Work)  
 1    

  
 (Hot Work)    

 
 

 



  2 
 (  1)  

           2-193 

)   
   

   
  -     

       
    

 
  

)   (  )  
  

  
  

     
 

)   
   

 
    

   
  . . 2548 

(8)  

 
  2 

  
   ( .) 

     
   . . 2564   

 



  2 
 (  1)  

           2-194 

  
  7  

 

)  
  
   . . 2554  

/
   

)   
 

)

   (Ear Muffs)  (Ear Plugs)  
    

2)    

(1)   

)     

( )   
 

( )   
 

( )

  
    

  

( )    
   

  



  2 
 (  1)  

           2-195 

( )    
       

( )

 
 

( )  
  

( )

 

( )  
   

( )  
 

 

)   
 

  
    

  . . 2565  
  

   
   2.7-1   

( )    

( )

  1    

( )  
 



  2 
 (  1)  

           2-196 

  

1.    
  

2.   
  

 

3.  

  
 

4.   
 

5.   
   

6.  

 

7.  

      

8.  
 

9.   

10.    
  

11. 
 

12.  

 



  2 
 (  1)  

           2-197 

)  

  
   

 . . 2565  

( )   

1.   
  

2.  
 

3.    
 

4.  
 

5.    
 

6.     
 

7.    
  

 

8.     
  

 

9.   

 

 

 

 



  2 
 (  1)  

           2-198 

( )   

1.    
 

2. 
 

3.    

 

4.    
 

  

   
 

( )   

1. 
   

2.  
  

  

3.    
  

    
  

4.  
 

5.   
 



  2 
 (  1)  

           2-199 

6. 
 

7.     
  

   
 

8.   

     
  

9.   

10. 
 

( )    

1.  
 

2.

 

3.  
 

4.   
 

5.  
 

6.  
 

7.    
 



  2 
 (  1)  

           2-200 

8.  
  

  

9.

 

10.  
  

11.   
 

 

12.

  

 

 :     , 2567 

 2.7-1    
 

)    

  
      

     
 

 



  2 
 (  1)  

           2-201 

(2)     

)  

(1) /  
  

(2)  
  

(3)     
  

  
  

 

)  

  
   /    

  
     

   . . 2559    
  

  3  
 3.2.6  

  2565-2567 (  3 
 3.2.7)    85.0-95.7  ( ) 

    
  8  

 85  ( )    
   (Ear Plugs)  

 (Ear Muffs)   85   

 



  2 
 (  1)  

           2-202 

  
  Noise Reduction 

Rating (NRR)   
Protected dBA = Sound Level dBA – [NRRadj – 7]  

  (TWA)  = 95.7  ( ) 

  NRR = 29  

   25  

 NRRadj = 29- (29 x 25/100) = 21.75 

  (Protected dBA)  =  95.7 – 21.75 – 7  =  66.95  ( ) 

  NRR = 25 

   50  

 NRRadj = 25- (25 x 50/100) = 12.5 

  (Protected dB(A))  =  95.7 – 12.5 – 7  =  76.2  ( ) 

  
66.95-76.2  ( )   

 . . 2561 

 
   

- /  

-    (Ear Plugs)   
 15-25  ( ) 

-

 8   85  ( )  
  

 
 1  

-  (Control Room) 

 



  2 
 (  1)  

           2-203 

-  
 ( )  (dB HL)  

 (   2560)  
  

)   

  
 . . 2563 

   
   30   

 
    

  
  

   

 
  

 
 

 
 

   
  

 
 . . 2548 

 
    

   
       . . 2564-2566  2.7-1  

  9  



  2 
 (  1)  

           2-204 

   
 

  

 
 

  

 
  

   
     22  

 “ ”  19   3   
  

 



 
 2
 

 (
 1

) 
 

 
 

 
   

   
 

 2
-2

05
 

 2
.7

-1
 

 
.

. 2
56

4-
25

66
 

 
 

25
64

25
65

25
66

 
 

 
 

 
 

1.
 

 

1.
1 

 (C
BC

) 
26

4 
25

1
95

.0
8

13
4.

92
25

1
24

0
95

.6
2

11
 

4.
38

 
25

5 
23

7
92

.9
4

18
7.

06

1.
2 

 (U
A)

 
26

3 
23

4
88

.9
7

29
11

.0
3

24
9

22
7

91
.1

6
22

 
8.

84
 

25
4 

22
0

86
.6

1
34

13
.3

9

1.
3 

 (E
KG

) 
18

6 
14

0
75

.2
7

46
24

.7
3

18
8

14
2

75
.5

3
46

 
24

.4
7 

19
3 

14
9

77
.2

0
44

22
.8

0

1.
4 

 (C
he

st
 X

- R
ay

) 
26

1 
22

3
85

.4
4

38
14

.5
6

25
1

21
1

84
.0

6
40

 
15

.9
4 

25
1 

20
8

82
.8

7
43

17
.1

3

1.
5 

 (F
BS

) 
18

8 
16

5
87

.7
7

23
12

.2
3

18
8

17
1

90
.9

6
17

 
9.

04
 

19
5 

17
2

88
.2

1
23

11
.7

9

1.
6 

 (U
ric

 A
cid

) 
26

4 
25

6
96

.9
7

8
3.

03
25

1
23

7
94

.4
2

14
 

5.
58

 
25

5 
24

8
97

.2
5

7
2.

75

1.
7 

 (B
UN

) 
26

4 
26

2
99

.2
4

2
0.

76
25

1
24

8
98

.8
0

3 
1.

20
 

25
5 

25
4

99
.6

1
1

0.
39

1.
8 

 (C
RE

) 
26

4 
26

1
98

.8
6

3
1.

14
25

1
24

6
98

.0
1

5 
1.

99
 

25
5 

25
4

99
.6

1
1

0.
39

1.
9 

 (C
HO

L)
 

18
8 

15
7

83
.5

1
31

16
.4

9
18

8
15

1
80

.3
2

37
 

19
.6

8 
19

5 
15

8
81

.0
3

37
18

.9
7

1.
10

 
 (T

G)
 

18
8 

13
7

72
.8

7
51

27
.1

3
18

8
14

6
77

.6
6

42
 

22
.3

4 
19

5 
14

5
74

.3
6

50
25

.6
4

1.
11

 
 (L

DL
 C

he
le

st
er

ol
) 

18
8 

18
1

96
.2

8
7

3.
72

18
8

17
8

94
.6

8
10

 
5.

32
 

19
5 

19
1

97
.9

5
4

2.
05

1.
12

 
 (H

DL
 C

he
le

st
er

ol
) 

18
8 

18
3

97
.3

4
5

2.
66

18
8

18
4

97
.8

7
4 

2.
13

 
19

5 
19

0
97

.4
4

5
2.

56

1.
13

 
 (S

GO
T)

 
26

4 
24

9
94

.3
2

15
5.

68
25

1
22

9
91

.2
4

22
 

8.
76

 
25

5 
24

3
95

.2
9

12
4.

71

1.
14

 
 (S

GP
T)

 
26

4 
23

3
88

.2
6

31
11

.7
4

25
1

20
8

82
.8

7
43

 
17

.1
3 

25
5 

22
3

87
.4

5
32

12
.5

5

1.
15

 
 (A

FP
) 

29
 

29
10

0.
00

0
0.

00
28

28
10

0.
00

0 
0.

00
 

29
 

29
10

0.
00

0
0.

00

1.
16

 
 

29
 

29
10

0.
00

0
0.

00
28

26
92

.8
6

2 
7.

14
 

29
 

28
96

.5
5

1
3.

45

1.
17

 
 (P

E)
 

26
1 

25
5

97
.7

0
6

2.
30

25
1

24
6

98
.0

1
5 

1.
99

 
25

2 
24

8
98

.4
1

4
1.

59

1.
18

 
 

26
1 

25
8

98
.8

5
3

1.
15

25
1

24
1

96
.0

2
10

 
3.

98
 

25
5 

24
1

94
.5

1
14

5.
49

1.
19

 
 

26
1 

25
9

99
.2

3
2

0.
77

25
1

24
8

98
.8

0
3 

1.
20

 
25

5 
25

3
99

.2
2

2
0.

78

1.
20

 
 (H

Bs
Ag

) 
26

4 
24

2
91

.6
7

22
8.

33
25

1
23

1
92

.0
3

20
 

7.
97

 
25

5 
23

6
92

.5
5

19
7.

45

 : 
 

 
 

 
, 2

56
7



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
20

6 

 2.
7-1

 (
) 

 
..

 25
64

-2
56

6 

 
 

 1/
25

64
 

 2/
25

64
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2.
 

  
2.

1 
 

- 
- 

- 
- 

- 
- 

- 
- 

- 
- 

2.
2 

 
45

 
45

 
10

0 
- 

- 
51

 
48

 
94

.1
2 

3 
5.

88
 

2.
3 

 
45

 
45

 
10

0 
- 

- 
51

 
51

 
10

0 
- 

- 

2.
4 

 
45

 
45

 
10

0 
- 

- 
51

 
51

 
10

0 
- 

- 

2.
5 

 
25

8 
24

8 
96

.1
2 

10
 

3.
88

 
10

9 
96

 
88

.0
7 

13
 

11
.9

3 

 :  
  *

  
 3 

 
 

 
 

 
 

 
 

 
 1 

  
 

 3 
 

 
   

**
  

 
 

 
 

 
 

 
 

 
 

 
 

 Sm
al

l t
al

k 
 

       



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
20

7 

 2.
7-1

 (
) 

 
..

 25
64

-2
56

6 

 
 

 1/
25

65
 

 2/
25

65
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2.
 

 (
) 

2.
1 

 
- 

- 
- 

- 
- 

- 
- 

- 
- 

- 

2.
2 

 
45

 
45

 
10

0 
- 

- 
45

 
45

 
10

0 
- 

- 
2.

3 
 

45
 

45
 

10
0 

- 
- 

45
 

45
 

10
0 

- 
- 

2.
4 

 
45

 
45

 
10

0 
- 

- 
45

 
45

 
10

0 
- 

- 

2.
5 

 
24

8 
23

5 
94

.7
6 

13
 

5.
24

 
10

8 
95

 
87

.9
6 

13
 

12
.0

4 

 :  
**

  
 

 
 

 
 

 
 

 
 

 
  

           



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
20

8 

 2.
7-1

 (
) 

 
..

 25
64

-2
56

6 

 
 

 1/
25

66
 

 2/
25

66
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2.
 

 (
) 

2.
1 

 
17

4 
17

2 
98

.8
5 

2 
1.

15
 

- 
- 

- 
- 

- 

2.
2 

 
45

 
45

 
10

0 
- 

- 
44

 
44

 
10

0 
0 

0 

2.
3 

 
45

 
45

 
10

0 
- 

- 
44

 
44

 
10

0 
0 

0 

2.
4 

 
45

 
45

 
10

0 
- 

- 
44

 
44

 
10

0 
0 

0 

2.
5 

 
24

6 
23

7 
96

.3
4 

9 
3.

66
 

11
2 

10
1 

90
.1

8 
11

 
9.

82
 

 :  
*  

  
  2

 
  1

 
 

 
 

 
 *

* 
  

 
 

 
 

 
, 

 
 

 
 

 

 :  
 

 
 

 
 

, 2
56

7 



  2 
 (  1)  

           2-209 

 2567 
  9   1  

2567   242    10   4.13  
 2566  2567  

 2.7-2   

( )  2566  2567  6  

/       

( )  2566  2567   5   

( )  2566  2567   4  

 
  

  

 2566  
 2567     

 (    
12 )   

  ( )  (dB HL) 

  
 (   2560)    

   
  

   
  

   

 

 

 

 



  2 
 (  1)  

           2-210 

  
 

  
  

 30   
 (  2) 

  (  2) 
 

 
 

 
 

 



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
21

1 

 2.
7-2

 
 

..
 25

66
 

 25
67

 
 

 
 

 
  

(
) 

  
(

) 
 

 
 25

66
  

 1/
 

 
 25

67
  

 2/
 

 

1. 
 25

66
 

 25
67

 
1.

1 
11

04
60

5 
Ho

t R
ol

lin
g 

45
 

13
 

 
 20

00
 3

00
0 

40
00

 6
00

0 
80

00
 

 20
00

 3
00

0 
40

00
 6

00
0 

80
00

 

 2
00

0 
30

00
 4

00
0 

60
00

 

80
00

 

 2
00

0 
30

00
 4

00
0 

60
00

 

80
00

 

1. 
 

 83
 

dB
(A

) 
 

2. 
 

 
 F

ab
ric

at
io

n 

 
 83

 d
B(

A)
 

3. 
 85

 d
B(

A)
 

4. 
 

2 
 

 

5. 
 

 

6. 
 

7. 
 

 83
 d

B(
A)

 
 

 
 E

ar
 P

lu
g 

/ 
Ea

r 

M
uf

f 
 

1.
2 

SP
64

11
0 

Ho
t R

ol
lin

g 
31

 
3 

 
 50

0 1
00

0 2
00

0 3
00

0 4
00

0 
60

00
 80

00
 

 50
0 6

00
0 

 2
00

0 
30

00
 4

00
0 

60
00

 

80
00

 

 60
00

 
1.

3 
04

03
37

0 
HR

&G
A 

46
 

20
 

 
 50

0 1
00

0 2
00

0 4
00

0 6
00

0 
80

00
 

 50
0 1

00
0 6

00
0 

 10
00

 3
00

0 
40

00
 6

00
0 

 50
0 

10
00

 2
00

0 
30

00
 4

00
0 

60
00

 8
00

0 
1.

4 
03

06
27

4 
M

ec
ha

ni
ca

l 
46

 
21

 
 

 50
0 1

00
0 2

00
0 3

00
0 4

00
0 

60
00

 80
00

 

 

 50
0 

10
00

 2
00

0 
30

00
 4

00
0 

60
00

 8
00

0  

 
1.

5 
03

08
28

2 
M

el
tin

g 
& 

Ca
sin

g 

45
 

21
 

 
 10

00
 2

00
0 

30
00

 4
00

0 
60

00
 80

00
 

 50
0 1

00
0 2

00
0 3

00
0 4

00
0 

60
00

 80
00

 

 10
00

 2
00

0 
30

00
 4

00
0 

60
00

 80
00

 

 50
0 1

00
0 2

00
0 3

00
0 4

00
0 

60
00

 80
00

 
1.

6 
11

06
61

7 
Q

A/
QC

 
36

 
13

 
 

 
 50

0 1
00

0 2
00

0 3
00

0 4
00

0 
60

00
 80

00
 

 50
0 1

00
0 4

00
0 

 50
0 1

00
0 2

00
0 3

00
0 4

00
0 

60
00

 80
00

 

 
2. 

 25
66

 
 25

67
 

 
2.

1 
13

11
71

3 
Fa

br
ica

tio
n 

41
 

11
 

- 
 50

0 2
00

0 3
00

0 4
00

0 6
00

0 
80

00
 

 50
0 3

00
0 4

00
0 6

00
0 8

00
0 

 
1. 

 85
 d

B(
A)

 

2. 
 

2 
 

 

3. 
 

 

4. 
 

 83
 d

B(
A)

 
 

 
 E

ar
 P

lu
g 

/ 
Ea

r 

M
uf

f 
 

2.
2 

04
03

35
8 

M
ec

ha
ni

ca
l 

48
 

20
 

- 
 30

00
 40

00
 60

00
 80

00
 

 30
00

 40
00

 60
00

 80
00

 
 

2.
3 

04
01

34
1 

M
ec

ha
ni

ca
l 

42
 

20
 

- 
 50

0 3
00

0 4
00

0 6
00

0 8
00

0 
 50

0 3
00

0 4
00

0 6
00

0 8
00

0 
 

2.
4 

05
02

44
2 

M
el

tin
g 

& 

Ca
sin

g 

47
 

19
 

- 
 30

00
 40

00
 

 30
00

 40
00

 60
00

 80
00

 
 

2.
5 

02
03

14
0 

M
el

tin
g 

& 

Ca
sin

g 

56
 

22
 

- 
 60

00
 

 50
0 3

00
0 4

00
0 6

00
0 8

00
0 

 

 



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
21

2 

 2.
7-2

 (
) 

 
..

 25
66

 
 25

67
 

 

 
 

 
  

(
) 

  
(

) 
 

 
 25

66
  

 1/
 

 
 25

67
  

 2/
 

 

3. 
 25

66
 

 25
67

 
 

3.
1 

10
30

24
 

Co
ld

 R
ol

lin
g 

52
 

23
 

- 
 

 20
00

 40
00

 

 40
00

 
1. 

 

2.  
 

 83
 

dB
(A

) 
 

3. 
 

 
 F

ab
ric

at
io

n 

 
 83

 d
B(

A)
 

4. 
 85

 d
B(

A)
 

5. 
 

2 
 

 

6. 
 

 

7. 
 

8. 
 

 83
 d

B(
A)

 
 

 
 E

ar
 P

lu
g 

/ 
Ea

r 

M
uf

f 
 

3.
2 

10
30

22
 

Fa
br

ica
tio

n 
55

 
23

 
- 

 
 50

0 3
00

0 4
00

0 
60

00
 80

00
 

 40
00

 60
00

 80
00

 
3.

3 
50

34
47

 
Pr

od
uc

tio
n 

49
 

19
 

- 
 

 20
00

 30
00

 40
00

 
60

00
 80

00
 

 30
00

 40
00

 60
00

 
80

00
 

3.
4 

10
40

42
 

Sa
fe

ty
 

58
 

23
 

- 
 

 30
00

 40
00

 60
00

 
80

00
 

 30
00

 40
00

 

 :  
/1  

 25
66

 
 

 9 
 

 3 
 25

66
 

 
/2  

 25
67

 
 

 9 
 

 1 
 25

67
 

 : 
 

 
 

 
, 2

56
7 



  2 
 (  1)  

           2-213 

)  

   
. . 2564-2566   14   2.7-3  

/   
 2.7-4    

   

 2.7-3  . . 2564-2566  

 

 

  
 

 3  
 

 3  
  

2564 - - 3 - 1 4 

2565 - - 5 - 1 6 

2566 - - 2 - 2 4 

 - - 10 - 4 14 

 :       , 2567 



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
21

4 

 2.
7-4

 
 

 
.

. 2
56

4-
25

66
 

 
 

 (
) 

 
 

 3 
 

 

 3 
 

 

 

1. 
 

..
 25

64
 

1.1
  

 
(

)  
-

 
 

-
 

-
 5 

 

 
- 

- 
-

 W
W

T 

 2 
 

 1 
 

-
   

 

-
 

1.2
  

 
-

 

-
 5 

 

-
 

- 
- 

 
-

  
-

 
 

1.3
 

 
-

 

-
 

-
 6 

 

 
- 

- 
-

 

-
 

1.
4 

 
-

 
 

-
 

 
 

-
 19

 
 

 
- 

- 
-

 

-
 Em

er
ge

nc
y 

St
op

 
  

-
 

 

-
 

 
  



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
21

5 

 2.
7-4

 (
) 

 
 

.
. 2

56
4-

25
66

 

 
 

 (
) 

 
 

 3 
 

 

 3 
 

 
 

2. 
 

..
 25

65
 

2.1
  

 Fa
br

ica
tio

n  
-

 (H
oo

k) 
/

 

-
 

 

-
 17

 
 

 
- 

- 
-

 
 

2.2
  

 Sl
itt

in
g 

-
 

Pu
sh

er
 

 

-
 

 

-
 3 

 

 
- 

- 
-

 
 P

us
he

r  

 

2.3
 

 
-

 Sc
ra

p 

 

-
 

 

-
 

- 
- 

 
-

 Sc
ra

p 
 

 Sc
ra

p 

 

2.
4 

 
-

 
 

-
 

 

-
 3 

 

 
- 

- 
-

 
 

  



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
21

6 

 2.
7-4

 (
) 

 
 

.
. 2

56
4-

25
66

 

 
 

 (
) 

 
 

 3 
 

 

 3 
 

 

 

2. 
 

..
 25

65
 (

) 

2.
5  

  
-

 

 
 

-
 

 

-
 11

 
 

 
- 

- 
-

   
-

 

2.
6  

 
-

 C
he

ck
 V

al
ve

 

 

-
 

 

-
 18

 
 

 
- 

- 
-

 

-
 (

) 
 

3.
 

 
..

 25
66

 
3.1

 
 M

ec
ha

ni
c 

-
 Al

ka
lin

e 
 

 

-
 

  
-

 15
 

 

 
- 

- 
-

 
 

-
 

 

3.2
 

 F
ab

ric
at

io
n 

-
 

 

-
 

 

-
 

- 
- 

 
-

 (P
PE

) 
 

  
 



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
21

7 

 2.
7-4

 (
) 

 
 

.
. 2

56
4-

25
66

 

 
 

 (
) 

 

 
 

 3 
 

 

 3 
 

 

 

3.
 

 
..

 25
66

 (
) 

3.3
 

 
-

 
 

-
 

 
 

-
 

- 
- 

 
-

 (P
PE

) 
 

3.4
 

 
-

 
 60

 
 

 

-
 

 

-
 27

 
 

 
- 

- 
-

 

 :  
 

 
 

 
 

, 2
56

7 



  2 
 (  1)  

           2-218 

(3)   

)   

    
    

  
  

     
  /    

     
 (Work Permit)  

 

)  

 
         

  2.7-5   
  
 

  
  

     
 

  
 

 
 

 

 

 



  2 
 (  1)  

           2-219 

 2.7-5  

/ 
 

  

  

/
/

 

 

/R
es

pi
ra

to
rs

  

   

 

 

 

 

   - - -  - - - - - - 

    - -  -   -   

    - -  -   - - - 

   - - -  - -  - - - 

   - - -  - -  - - - 

   - - -  - - - - - - 

    - -  - -  - - - 

   - -    - - - -  

   -  -  -    - - 

   - - -  - - - - - - 

   - - -  - - - - - - 

   - - -  - - - - - - 

   - - -  - - -  - - 

   - -    - - - - - 

 :      ,  2567 

 

 

 

 

 

 

 

 



  2 
 (  1)  

           2-220 

(4)   

    
 . . 2548   

)   

) 
  

  
  

)   
  . . 2548 

) 
 

(5)   

 )   

   
     

/    
 3   

(  2.7-2)   1   
  

 
  

 1    
 

 

 2   
 

  
  2.7-3 



  2 
 (  1)  

           2-221 

 3   

  

2)  

(1)  

-  

- /   

-  
   1  

-  1  
 2 

-  

-  40  

-    

(2)   

-  

-  

(3)  

-  

-  

-  
 

3)   

 
  

 
  



  2 
 (  1)  

           2-222 

(1)  

-    
 

-      
  

-    

   
   

  

       

 

 

    

(2)   

-   
 

-    
 

 

-      

 

-       
   

  

-    
  

   
 

 



  2 
 (  1)  

           2-223 

4)   

(1)  
   

(2)      
    

(3)   
    

 

(4)  
   

(5)        
   

(6)    
 

 

(7)    

(8)  
    

-   
 

-  
      

-  -    
   

-   
     

  

 



  2 
 (  1)  

           2-224 

5)   

(1)   1 

-    1 (  2.7-2)   

-  
 

-   

(2)    2 

-    2 
 

-   

-   
  

-    2 (  2.7-2)  

(3)    3 

-    2 
 

-   

-   
 

-     3 
 

-    3 (  2.7-2) 

 

 

 

 



  2 
 (  1)  

           2-225 

6)   

 
  3 

   
 (  

2.7-6) 

  
   

    
 



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 
 

 2-
22

6 

 

 : 
 

 
 

 
, 2

56
7 

 2.
7-2

 
 



  2 
 (  1)  

           2-227 

 

 :     
  -  2566 

 2.7-3  
 

 2.7-6  

   

1.  0-3827-5034 

2.  0-3831-3909 

3.  0-3840-0808  19 

4.  0-3824-0881  4 

5.  0-3827-8031 
6.  0-3849-0199 

7.  0-3839-8268 
8.  0-3827-4124  5 

9.  0-3849-0555 

10.  038-182561-6 

11.  0-3893-2450 
12.  0-3835-1010 

 



  2 
 (  1)  

           2-228 

(6)   

)  

( )   

-   
     

      

(   -19) 

-  
  

- /
  /
    

  
  

  
  

-  
 ( )   

 
 

-  
 

-   
 

-   
 

-    
 40   /  

 
 



  2 
 (  1)  

           2-229 

-   
    

-  
 

 

( )   

  
     

-

  

-  

-  

    

-  .   

)  

  2.7-4 
  2.7-7 

( )  
  

( )    
 

( )   

( )   
   

( )  

 

 



  2 
 (  1)  

           2-230 

)  

 (  2.7-5) 
  

 (  2.7-6) 
  

   

( )    
    

 “ ....................  
  ” 

( )   
  

 
  

  
 

 

( )   

 

( )   
  

)  

( )    
     

 

 

 



  2 
 (  1)  

           2-231 

 

( )   
 

  
    

 

(1)   
   

 

(2)  

 



  2 
 (  1)  

           2-232 

 

 :  ED   
 :      , 2567 

 2.7-4  



  2 
 (  1)  

           2-233 

 2.7-7  
  

  
1.      

2.    

3.      

4.    

5.   
 

 

 

  
1.   

   

 

2.      

3.    
 (ED) 

 

4.  
 ED 

 

5.    
 

6.      1  
7.   

 ED 
 2  

(  ) 
8.     
9.  On scene commander , 

    ED 
 

10.   fire pump/
/   

  

11.            . 
12. ED   on scene commander  

  
 /  

/ 

 
13.      

 ED 
 

14.       
15.    

 :     ED   
 On scene commander     

 :       , 2567 



  2 
 (  1)  

           2-234 

 

 :      , 2567 

 2.7-5  

 



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
23

5 

 

 :  
 

 
 

 
 

, 2
56

7 

 2.
7-6

 
 



  2 
 (  1)  

           2-236 

(7)     

  /   
  (  -19) 

  2.7-7 
  2.7-8 

 2.7-8 
  2.7-9  



  2 
 (  1)  

           2-237 

 

 ;  ED   

 :       , 2567 

 2.7-7  

 

 



  2 
 (  1)  

           2-238 

 2.7-8  

   

 

1.  ( )  
  

 

2.    
   

 
 

  
 

 

 

3.

 
 

 

 
 

4.

 

 

 

1.  ( ) 
  

 

 

2.   

3.

  
 

 

 
 
 

4.    
 

 

5.  
 

 
 

6.  
   

 :      , 2567 

 



  2 
 (  1)  

           2-239 

 

 
 

 :  ED   

 :      , 2567 

 2.7-8  

 

 



  2 
 (  1)  

           2-240 

 2.7-9  

   

 

1.  ( )  
  

 

 

2.    
  10%LEL  

  
  

 
 

 

 
 
 

3.

 
  

 
 

4.

 

 

 

1.  ( )  
  

 

 

2.   

3.  
 10%LEL  

 Valve 
 

  
 

 
 10%LEL 

 

 
 
 

4.    
 

 

5.  
 

 
 

6.  
   

 :      , 2567 



  2 
 (  1)  

           2-241 

(8)   

 
   

    
 . . 2555 

     
    

 2.7-10   2.7-9 
  -20  

)  

   
 (Manual Call Point)   (Conventional Photoelectric 

Smoke Detector)   
  

  

)  

  (Fire Extinguisher) 

   
  2 



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
24

2 

 2.
7-1

0 
 

 
 

 
/

 
 

 
 

  
 

 

1. 
 

1.
1 

  
 

 
60

 
 

64
 

 
NF

PA
 1

0 S
ta

nd
ar

d 
fo

r P
or

ta
bl

e F
ire

 

Ex
tin

gu
ish

er
s 

 
1.2

 
 

 
 

3 
 

3 
 

 

2. 
 (F

ire
 A

la
rm

 S
ys

te
m

) 
2.

1 
 (F

ire
 A

la
rm

) 
 

 
16

 
 

19
 

 
NF

PA
 72

 N
at

io
na

l F
ire

  

Al
ar

m
 C

od
e 

 
2.

2 
 

 
 

12
 

 
20

 
 

 

2.
3 

 
 

 
51

 
 

62
 

 
 

3. 
 (F

ire
 H

yd
ra

nt
 &

 F
ire

 H
os

e 
Ca

bi
ne

t)
 

3.1
 

 
 

 
 1

1 
 

26
 

  
 N

FP
A 

14
 

St
an

da
rd

 
fo

r 

In
st

al
la

tio
n 

of
 S

ta
nd

pi
pe

 P
riv

at
e 

Hy
dr

an
t 

an
d 

Ho
se

 S
ys

te
m

s 

 

3.2
 

 
 

 
11

 
 

26
 

 
 

3.
3 

  
(Sp

rin
kl

er
 S

ys
te

m
) 

 
- 

- 
1 

 
NF

PA
 1

3 
St

an
da

rd
 f

or
 I

ns
ta

lla
tio

n 
of

 

Sp
rin

kl
er

 S
ys

te
m

s 

 

4.
 

  
4.

1 
Au

to
m

at
ic 

CO
2 S

ys
te

m
   

 
- 

3 
 

3 
 

 
 

4.
2 

 
 

- 
- 

1,4
64

 
 

 
 

   



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
24

3 

 2.
7-1

0 (
) 

 

 
 

 
/

 
 

 
 

  
 

 

5. 
 

5.
1 

 
 

 
1 

 
- 

 
  

30
 

 

 
 

 
 

- 
- 

1 
 

 40
0 

..
 

5.
2 

 C
en

tri
fu

ga
l P

um
p 

 
 

1 
 

- 
NF

PA
 2

0 
St

an
da

rd
 fo

r t
he

 In
st

al
la

tio
n 

of
 S

ta
tio

na
ry

 F
ire

 P
um

ps
 fo

r F
ire

 

Pr
ot

ec
tio

n 

 
 

 
 

- 
- 

1 
 

5.
3 

  
(Jo

ck
ey

 P
um

p)
  

 
 

1 
 

- 

 
 

 
- 

- 
1 

 
 

 

 :  
 

 
 

 
, 2

56
7 



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
24

4  

 
 : 

 
 

 
 

, 2
56

7 

 2.
7-9

 
 

 



  2 
 (  1)  

           2-245 

3)  

 (1)   

   (Cooling Tower)  279.84 
   4.4   10.6   6.0  

  1.0    
139.92   

    
  400.00    10.00   10.00  

 4.00    1.51  (1  51 )  
2.7-10 

 (2)   (Fire Pump) 

    120   5.5 ( ) 
 1   

   1,399.2 gpm  8.43 kg/cm2  1  

 (3)   (Jockey Pump) 

    Jockey Pump  36-45 
  4.0-5.5  ( )  1  

    
 (Jockey Pump)   4 m3/h  140 m.  3 

kW  1  

 (4)   (Fire Hose Cabinet) 

    36  
    

 

(5)  (Sprinkler System) 

  (Sprinkler 

System)   2.7-11  



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
24

6 

 

 : 
 

 
 

 
, 2

56
7 

 2.
7-1

0 
  

 



 
 2 

 (
 1)

 
 

 
 

 
   

   
 

 2-
24

7  

 : 
 

 
 

 
, 2

56
7 

 2.
7-1

1 
 



  2 
 (  1)  

      2-248 

2.8  

2.8.1  

  
  40   

 36  
  4  

     

2.8.2  

  269    238  
 31    10    

 279   246   33    
300   2    -  

 08.00-17.00 .  
 2    08.00-16.00 .   20.00-04.00 .  

 1   2.8.2-1  2.8.2-1 

   

  

 

 

 

 

 

 

 

 

 



  2 
 (  1)  

      2-249 

 2.8.2-1  

/  

  
  

 
 
 

 
 

 
 

1.   5 - 5 -  

2.   
(Safety) 

6 - 6 -  

3.    
(HR & GA) 

19 1 19 1  

4.    
(Financial & Accounting) 

7 - 7 -  

5.   (Purchasing) 4 - 4 -  
6.   (IT) 3 - 3 -  
7.   (Sales) 8 - 8 -  
8.   (PPC) 3 - 3 -  
9.   (PIT) 1 - 1 -  
10.  (Logistic) 6 1 6 1  
11.       

11.1   1  2  
    (Operation 1 and Operation 2) 

122 29 130 31  10  

12.       
  (Maintenance) 

28 
- 

28 
-  

13.      
  (QA&QC) 

20 
- 

20 
-  

14.  6 - 6 -  
 238 31 246 33 - 

 269 279 - 
 :      , 2567



 
 

 2 
 (

 1)
 

 
 

 
 

 
 

 
 2-

25
0 

 
 :  

 
 

 
 

, 2
56

7 
 2.

8.2
-1 

 



   2 

 (  1)   

      2-251 

2.9   

 5,820.25   7.63  
  

  6,600.25   4.13   
 8.66   2.9-1   

 22.00    
  

    
 (Buffer Zone) 

   

2.9.1  

   
 (pH 6.0-7.0)  

    ( )    
  

  1)    15-30  
     

    (Sandy Loam)  
 -  (pH)  6.5-7  

 

  2)   ( )  -   10-30   

   
  

  

   
  

  
  



 
 

 2
 (

 1)
 

 

 
 

 
 

 
 

 2-
25

2 

 

 :  
 

 
 

 
 

, 2
56

7 
 2.

9-1
 

  



   2 

 (  1)   

      2-253 

2.9.2   

     
  
   1  

 ( )  
 

1)  

(1)  

1.

   

2.  
      

   

3.   5   
   

 
   

(2)  
  

1.  

2.  
     

 15-15-15  15-30-15  

3.       

4.  
  



   2 

 (  1)   

      2-254 

5.   
   
 

(3)   
  

1.  
    

2.    

3.   
  2   

4.    

5.   1  

 2)   

    2.9.2-1 
    3 
 3    

 

    

 



 
 

 2 
 (

 1)
 

 
 

 
 

 
   

   
 

 
 2-

25
5 

 2.
9.2

-1 
 

 
 

/
 

(
) 

25
67

 
25

68
 

10
 

11
 

12
 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10

  
11

 
12

 

1. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

1.1
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

1.2
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

1.3
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

1.4
 

/ 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

1.5
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

2. 
/

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

2.1
 

 
 

 6 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 :
  

 
 

 
 

/ 
 

 
 

 
/ 

 
 

 
 

 
 

 : 
  

 
 

 
 

, 2
56

7



  2 
 (  1)  

           2-256 

2.10  

      
   38/14   5 

    
   . . 2564-2567  

2.10-1  

  CSR /
   

   
   
   

  
  ( )  (CSR) 

 5  (  2.10-2)  

1)      

2)   

3)    

4)      

5)    



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 
 2-

25
7  

 2.
10

-1
 

 
 (C

SR
) 

 
 

..
 25

64
-2

56
7 

 
 

 
 

 
 

 
 

  

1. 
 

 
 

1.1
 

31
/0

3/
64

 
 

 
 1/

25
64

 

  
12

,0
00

 
 

  

 

 
 

 
 

  
 

 

 
 

1.
2 

18
/0

6/
64

 
 

 
 2/

25
64

 

  
12

,0
00

 
 

  

 

 
 

 
 

  
 

 

 
 

1.
3 

16
/0

9/
64

 
 

 
 3/

25
64

 

  
12

,0
00

 
 

  

 

 
 

 
 

  
 

 

 
 

     



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
25

8  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

1. 
 

 
 (

) 
1.

4 
12

/1
0/

64
 

  
  

  
10

0,
00

0 
 

 

 

 
 

 
 

 

  
 2 1

 
 

 
 

 

 

 

 

1.
5 

23
/1

2/
64

 
 

 
 4/

25
64

 

  
12

,0
00

 
 

  

 

 
 

 
 

 

 
  

 

 

 

1.
6 

31
/0

3/
65

 
 

 
 1/

25
65

 

  
12

,0
00

 
 

  

 

 
 

 
 

 

 
 

 

 

 

 

  



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
25

9  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

1. 
 

 
 (

) 
1.

7 
28

/0
6/

65
 

 
 

 2/
25

65
 

  
12

,0
00

 
 

  

 

 
 

 
 

  
 

  

 

 

 

1.
8 

12
/1

0/
65

 
   

  
  

10
0,

00
0 

 

 

 

 
 

 
 

 

 
 2 2

 
 

 

 

 

 

1.
9 

22
/0

6/
66

 
 

 
 1/

25
66

 

  
12

,0
00

 
 

  

 

 
 

 
 

  
 

 

 

 

 

  



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

0  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

1. 
 

 
 (

) 
1.

10
 

22
/0

6/
66

 
 

 
 1/

25
66

 

  
12

,0
00

 
 

  

 

 
 

 
 

  
 

 

 

 

 

1.
11

 
22

/0
6/

66
 

 
 

 1/
25

66
 

  
12

,0
00

 
 

 

 

 
 

 
 

  
 

 

 

 

 

1.
12

 
12

/1
0/

66
 

   
  

  
10

0,
00

0 
 

 

 

 
 

 
 

 

 
 2 3

 
 

 

 

 

 

   



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

1  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

1. 
 

 
 (

) 
1.

13
 

7/
12

/6
6 

 
 

 2/
25

66
 

  
12

,0
00

 
 

  

 

 
 

 
 

 

 
 

 

 

 

1.
14

 
7/

12
/6

6 
 

 
 2/

25
66

 

  
12

,0
00

 
 

  

 

 
 

 
 

 

  

 

 

 

1.
15

 
7/

12
/6

6 
 

 
 2/

25
66

 

  
12

,0
00

 
 

 

 

 
 

 
 

 

 
 

 

 

 

  



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

2  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

1. 
 

 
 (

) 
1.

16
 

20
/0

6/
67

 
 

 
 1/

25
67

 

  
12

,0
00

 
 

  

 

 
 

 
 

  
  

 

 

 

1.
17

 
21

/0
6/

67
 

 
 

 1/
25

67
 

  
12

,0
00

 
 

  

 

 
 

 
 

  
 

 

 

 

 

1.
18

 
21

/0
6/

67
 

 
 

 1/
25

67
 

  
12

,0
00

 
 

 

 

 
 

 
 

  
 

 

 

 

 

  



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

3  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

2. 
 

2.1
 

18
/0

6/
64

 

 
 8 

  
 1/

25
64

 

  
24

,0
00

 
 

 

 

 
 

 
 

 

 
  

 
 

2.
2 

23
/1

2/
64

 
 

 8 
  

 2/
25

64
 

  
24

,0
00

 
 

 

 

 
 

 
 

 

 
  

 

2.
3 

28
/0

6/
65

 

 
 8 

    
24

,0
00

 
 

 

 

 
 

 
 

 

 
  

 

 



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

4  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

2. 
 (

) 
2.

4 
22

/0
6/

66
 

 
 12

 
    

24
,0

00
 

 

 

 

 
 

 
 

 

 

 (
) 

  

 

2.
5 

07
/1

2/
66

 

 
 12

 
    

24
,0

00
 

 

 

 

 
 

 
 

 

 

 (
) 

  

 

2.
6 

27
/0

6/
67

 

 
 12

 
    

24
,0

00
 

 

 

 

 
 

 
 

 

 

 (
) 

 

 

  



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

5  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

3. 
 

3.1
 

28
/0

2/
66

 
 

.   
 

 
25

66
 

 

 

 
 

 
 

 

 
 

  
 

3.
2 

27
/0

7/
66

 
 

.   
 

 
 25

66
 

  

 

 
 

 
 

  
 

 
 

3.3
 

28
/0

2/
67

 
 

.   
 

 
25

67
 

 

 

 
 

 
 

 

 
 

  
 

   



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

6  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

4. 
 

 
 

4.1
 

23
/1

2/
64

 

 
  

 

 

 
 

 
 

 

 
 

 

 

4.
2 

24
/1

2/
64

 
 

.  
  

 

 

 
 

 
 

  
 25

64
 

 

 

 

4.
3 

29
/1

2/
64

 
 

. 
  

CO
VI

D1
9  

 

 

 
 

 
 

 

 

 CO
VI

D1
9 

 

 

 

   



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

7  

 2.
10

-1
 (

) 
 

 (C
SR

) 
 

 
..

 25
64

-2
56

7 

 
 

 
 

 
 

 
 

  

4. 
 

 
 (

) 
4.

4 
18

/0
4/

65
 

 
 36

,00
0 

 

 

 

 
 

 
 

 

 

 

 

 

4.
5 

27
/0

9/
66

 
 

 
 

 
  

 

 

 
 

 
 

  
 

  

 

4.
6 

31
/3

/6
6 

 
 

  
  

 

 

 
 

 
 

  
 

  

 

 :  
 

 
 

 
, 2

56
7 



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

8  

 2.
10

-2 
/

 (
) 

 (C
SR

) 
 

 
 

 
 

/
 

 
/

 
 

 
 

1. 
 

 
 

 
-

 
 

- 
  

1 
/

 
-

 
  

-
 

 
 

-
 

 
 

 
 

 
 

 

-
 

 
 

  
-

 

 

-
 

5 
  

-

  
 

 

-

 75
 

-
 

 

-
  

- 
  

 1 
/

 

 
-

 
 

 
 

 
-

 
 

 
 

-

 

-
 

5 
  

-

 75
 

-
 

 

-
 

  
- 

  

1 
/

 
-

 
 

 
-

 

-
 

-

 75
 

-
 

 
-

 
- 

  
1 

/
 

-
 

 
 

 
 

-
 

 
-

  
-

 75
 

-
 

 
-

 
 

- 

  

   

-

 
 

 
 

 
 

 

-

 

-
 

 

-
 

5 
  

 

-

 
 

-

 

 

-

 75
 

-
 

 

     



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
26

9  

 2.
10

-2 
(

) 
/

 (
) 

 (C
SR

) 
 

 
 

 
 

/
 

 
/

 
 

 
 

2. 
 

 
-

  

- 
 

1 
/

 

 
-

 
 

 

-

 
 

 
  

 

-
 5 

 
 

/
 

-

 

-
 1 

/
 

-

 75
 

-
 

 

-

  

- 

 

 1 
/

 

 

-
 

 

 

-
 

 
 

 

-

 

 

(
 1,

00
0 

) 
 20

,00
0 

 

-
/  5
 

 
 

-

 
 20

 
 

-
 1 

/
 

-

 75
 

-
 

 

-
 

- 
  

 
-

 
 

-

 

-
 

/
  

 

-

   
 

 

-
 

-
/   

5 
 

 

-
/

 
 

 
  

 

-

 1 
/

 
 

-

 75
 

-
 

 

      



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
27

0  

 2.
10

-2 
(

) 
/

 (
) 

 (C
SR

) 
 

 
 

 
 

/
 

 
/

 
 

 
 

3. 
 

-

 
- 

  
2 

 

2 
/

 
-

 
 

 
 

/
 

 
 

-
 

 

-
 5 

  

-
  

-
 2 

/
 

-

 75
 

-
 

 

-  
 

  

- 
 

 
-

 
 

 
 

 
 

/
 

  

-

 

-
 

5 
 

 

-
 

 
 

-

 

-
 

-

 75
 

-

 

-  
/

 
- 

  
 

-
/

 
 

 
 

 
 

-
/

 
 

 (V
isi

to
r) 

 
 

  

-

/
 

 

-

 

-  
 

-
  

5 
 

 

-

/
 

-

 
 

-
  

 75
 

-

 

4. 
 

 
 

 
-

 
 

  

- 
  

1 
/

  
-

 

 
 

 
 

 
 

  
 

-

 

-
 5 

  

-

 
  

-
 

 
 

 
  

-

 75
 

-

 



 
 

   
 

 2 
 (

 1)
 

 
 

 
 

 
 

 2-
27

1  

 2.
10

-2 
(

) 
/

 (
) 

 (C
SR

) 
 

 
 

 
 

/
 

 
/

 
 

 
 

5. 
 

 
-  

 
- 

  
2 

 

2 
/

 
-

 
- 

 
 

 
-

/
 5

 
 

 

-
 

 

-
 2

  
/

 

-

 75
 

-

 

- 
 

- 
 

2 
/

 
-

 

-
 

 
 

  
 

 

- 
 

- 
 

 

-  
 

-  
 

-
 5 

 
 

-

  
-

 

-
 2

  
/

 

-

 75
 

-

 

-  
  

 

 

- 
 

2 
/

 
-

 
 

 
 

 
 

- 
 

 

-  
 

-
 5 

 
 

- 

 

- 
 

 

-
 2

  
/

 

-

 75
 

-

 

 :  
 

 
 

 
, 2

56
7 

        



                                               2 

 (  1)                                                                                                                   

           2-272 

2.11  

 
 

 
 

    
 

 1   
    

  
   

    
7  (  15 ) 

  
 
  2.11-1  

      
   -21  

  . . 2564-  . . 2567  

2.12  

 (EIA Monitoring Committee) 

  

  

   3   
   

     27  
    

 



                                               2 

 (  1)                                                                                                                   

           2-273 

1)     
 21   

   
 5   

 2  3   

(1)   16  

   1  

  1  

   1  

   1  

   1  

   1  

   1   
   1  

   1  

   1   
   1  

   1  

   1   
   1  

   1   
   1  

(2)    5  

   1   
    1  

   1  

    1  

    1  

 



                                               2 

 (  1)                                                                                                                   

           2-274 

2)     4   

   1  

   1  

    1  

    1  

3)   /   2  

-         2  

   3   1   
 1   1  

 

  
(EIA Monitoring Committee)    

 
  

 -22 

  

(1)  25   

(2)  

(3)  

(4)  
 

 

(1)  4  
   

 2  

 



                                               2 

 (  1)                                                                                                                   

           2-275 

(2)   
 

  
 

(3)

 45    
 

 

(4)  90  
  

  

)  

)  

)  

)  
    

)  

)  

)  
  

 

(1)  
 

(2)

 
  

(3)    
 



                                               2 

 (  1)                                                                                                                   

           2-276 

(4)  
  

(5)    
 

(6)

   
   

(7)  
  

(8)

  

(9)

    

(10)  

(11)  5 
  

  
 

(12)   
 

 

(1)    
  6   
    

(2)  
  

  



                                               2 

 (  1)                                                                                                                   

           2-277 

(3)   1  
  

 

     
      

2.13   

   
2.13-1 



                                               2 

 (  1)                                                                                                                   

           2-278 

 
 

 :   SE    EMR    
 :      , 2567 

 2.11-1  



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 
 

 
   

   
 

 
 2-

27
9 

 2.
13

-1 
 (

) 

 
 

 
EI

A 
 25

35
1/
 

 
 

1.
 

-
38

/1
4 

 
 5

 
  

 
 

 
 

- 

2.

 

-
 76

,2
52

 
 

 
 

- 
-

 
 

 
 

 
 

 
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 
 

  
  

 (
) 

  

 
 

 
 

 

 
 

 
 

 
1,7

26
.41

 
..

 2.
26

 

 
28

,6
44

.8
6 

..
 37

.57
 

 
1,3

30
.96

 
..

 1.
75

 

 

24
2.5

4 
..

 0.
32

 

 
5,3

75
.39

 
..

 7.
05

 

 
 

53
0.7

9 
..

 0.
70

 

  
 

 (
) 

 
 

11
,11

7.6
4 

..
 14

.58
 

 
21

,46
3.1

6 
..

 28
.18

 

 
5,8

20
.25

 
..

 7.
63

 
 

 
1,7

26
.41

 
..

 
 2.

26
 

 
35

,1
99

.4
4 

..
 

 46
.16

 

 
1,0

83
.95

 
..

 
 1.

42
 

 

24
2.5

4 
..

 
 0.

31
 

 
5,5

39
.39

 
..

 
 7.

27
 

 
 

53
0.7

9 
..

 
 0.

70
 

  
 

 (
) 

 
 

11
,11

7.6
4 

..
 

 14
.58

 

 
14

,2
11

.59
 

..
 

 18
.65

 

 
6,

60
0.2

5 
..

 
 8.

66
 

 

 
 

 4 
 

 

 4 

3.
 

 
 

 
1.

 

-
 

32
.43

 
 

-
 

18
.00

  
 

-
   

   
   

   
   

   
   

   
   

   
 

 
 

-
   

   
   

   
   

   
   

   
  

 
 

-
   

  4
8.2

5 
 

-
 Sl

ab
 

   
   

   
   

   
   

 - 
 

-
   

   
   

   
   

   
  -

 
 

1.
 

-
 

 21
.90

 
 

-
 

 11
.30

  
 

-
   

   
   

   
   

   
   

   
   

   
   

   
 0.

10
 

 

-
   

   
   

   
   

   
   

   
   

   
  0

.04
 

 

-
   

   
   

   
   

   
   

 14
.63

 
 

-
   

   
   

50
.3

0 
 

-
 Sl

ab
 

   
   

   
   

   
   

  1
8.0

0 
 

-
   

   
   

   
   

   
   

 5.
90

 
 

1.
 

-
 

23
.94

 
 

-
 

9.3
8  

 

-
   

   
   

   
   

   
   

   
   

   
   

 0.
14

 
 

-
   

   
   

   
   

   
   

   
   

  0
.04

 
 

-
   

   
   

   
   

   
  6

.76
 

 

-
   

   
 58

.01
 

 

-
 Sl

ab
 

   
   

   
   

   
   

18
.00

 
 

-
   

   
   

   
   

   
  5

.90
 

 

  
 

 
 

   
   

  



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 
 

 
   

   
 

 
 2-

28
0 

 2.
13

-1 
(

) 
 (

) 

 
 

 
EI

A 
 25

35
 

 
 

3. 
 

  
   

 
 

  
   

 (
) 

2.
 

-
 (H

C 
30

0) 
 

 

-
 (H

C-
70

1) 
 

 

-
 (B

S-
1) 

 
 

-
 (H

C-
61

8) 
   

   
   

   
   

   
 

 
 

-
 

0.
54

 
 

-
 

0.
16

 
 

-
 

 
 

-
 

0.
28

 
 

-
 

0.
23

 
 

-
-

-12
3  

   
   

   
   

   
   

   
0.

01
  

 

-
 30

30
   

   
   

   
   

   
   

   
  0

.0
2  

 

-
   

   
   

   
   

   
   

   
   

   
 

 
 

-
   

   
   

   
   

  
 

 

2.
 

-
 (H

C 
30

0) 
0.0

33
 

 

-
 (H

C-
70

1) 
  0

.02
 

 

-
 (B

S-
1) 

  0
.1

0 
 

-
 (H

C-
61

8) 
   

   
   

   
   

   
  0

.0
16

7 
 

-
 

  0
.2

3 
 

-
 

  0
.0

4 
 

-
 

  0
.0

2 
 

-
 

 
 

 

-
 20

00
S 

   
   

   
   

   
   

   
   

   
0.

01
 

 

-
  

 0
.2

3 
 

-
-

-12
3  

   
   

   
   

   
   

   
   

 0
.0

1  
 

-
 30

30
   

   
   

   
   

   
   

   
   

   
0.

01
  

 

-
   

   
   

   
   

   
   

   
   

   
   

  0
.2

6  
 

-
   

   
   

   
   

   
  0

.0
03

  
 

2.
 

-
 (H

C 
30

0) 
   

   
   

   
   

   
   

   
0.0

33
    

   
 

 

-
 (H

C-
70

1) 
0.0

2 
 

-
 (B

S-
1) 

0.
10

 
 

-
 (H

C-
61

8) 
   

   
   

   
   

   
   

 0.
01

67
 

 

-
 

   
   

 0
.4

1 
 

-
 

   
   

 0
.0

4 
 

-
 

   
   

 0
.0

2 
 

-
 

   
 

 
 

-
 20

00
S 

   
   

   
   

   
   

   
   

   
   

0.
01

 
 

-
 

   
  0

.3
88

 
 

-
-

-12
3  

   
   

   
   

   
   

   
   

   
 0

.0
1  

 

-
 30

30
   

   
   

   
   

   
   

   
   

   
  0

.0
1  

 

-
   

   
   

   
   

   
   

   
   

   
   

   
 0

.2
6  

 

-
   

   
   

   
   

   
   

   
0.

03
  

 

-
   

   
   

   
 0

.0
3  

 

-
   

   
   

   
   

   
   

   
0.

03
  

 

-
   

   
   

   
   

   
   

   
   

   
   

 0
.0

3  
 

-
 

   
   

   
  0

.0
3  

 

-
   

   
   

   
   

   
   

   
  0

.0
3  

 

-
   

   
   

   
   

   
   

   
0.

13
  

 

-
   

   
   

   
   

0.
10

  
 

-
Et

ho
xy

la
te

d 
Bi

sp
he

no
l A

   
   

   
   

0.
07

  
 

 
   

   
   

   
   

 

 
3.

 

-
   

   
   

   
   

   
  

 M
M

BT
U

 

3.
 

-
   

   
   

   
   

   
   

   
 26

2.8
4 

M
M

BT
U

 
3.

 

-
   

   
   

   
   

   
   

   
   

 38
3.0

9  
M

M
BT

U
 

 1
20

.2
5 

M
M

BT
U 

 
 

 
4.

 
4.

 
4.

 
 

 
-

 
   

   
   

   
 4

.0
0 

  
 

-
 

/
   

   
 6

2.
85

   
 

-
 

/
   

   
  1

5.
14

   
 

 
 

/
 

 Ca
se

 C
up

 
 

-
 

   
 2

8.
00

   
 

-
   

   
   

   
   

   
   

   
6.2

6  
 

 
-

   
   

   
   

   
   

   
   

 6.
26

    
 

 
-

   
   

   
   

   
   

16
.0

0  
 

 

-
   

   
   

   
   

   
   

   
   

2.0
0  

  
 

-
   

   
   

   
 1.

33
   

 
-

   
   

   
   

  1
.33

   
 

 
 

 
-

 
/  

   
   

   
   

 3
2.

00
   

 
 

 

-
   

   
   

   
   

   
   

   
   

   
   

8.0
0  

  
 

 

 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 
 

 
   

   
 

 
 2-

28
1 

 2.
13

-1 
(

) 
 (

) 

 
 

 
EI

A 
 25

35
 

 
 

4.
 

  

1.
 

-
 (S

he
ar

in
g 

M
ac

hi
ne

) 
3 

 

-
 (M

el
tin

g 
Fu

rn
ac

e)
 

4 
 

-
 (S

la
b 

Sa
w

in
g 

M
ac

hi
ne

) 
1 

 

-
 (S

la
b 

He
at

in
g 

Fu
rn

ac
e)

 
2 

 

-
 (H

ot
 R

ol
lin

g 
M

ill
) 

1 
 

-
 (S

ca
lp

in
g 

M
ac

hi
ne

) 
3 

 

-
 (R

ou
gh

 R
ol

lin
g 

M
ill

) 
1 

 

-
 (T

rim
m

in
g 

M
ac

hi
ne

) 
1 

 

-
 (C

ol
d 

Ro
lli

ng
 M

ill
) 

5 
 

-
 (A

nn
ea

lin
g 

Fu
rn

ac
e)

 
3 

 

-
 (P

ick
lin

g 
Li

ne
) 

2 
 

-
  

(An
ne

al
in

g 
an

d 
Pi

ck
lin

g 
Li

ne
) 

2 
 

-
 (D

eg
re

as
in

g 
Li

ne
) 

1 
 

-
 (T

en
sio

n 
Le

ve
lin

g 
Li

ne
) 

1 
 

-
 (S

lit
tin

g 
Li

ne
) 

9 
 

-
 (C

ut
 to

 L
en

gt
h 

Li
ne

) 
1 

 

-
 (A

ut
o 

Pa
ck

in
g 

M
ac

hi
ne

) 
 

 

-
 (B

an
d 

Sa
w

 M
ac

hi
ne

) 
1 

 

-
 (S

he
et

 ro
lli

ng
 m

ill
) 

1 
 

-
 (S

he
et

 P
ick

lin
g 

M
ac

hi
ne

) 
1 

 

-
 (S

he
et

 L
ev

el
in

g 
M

ac
hi

ne
) 

1 
 

-
 (P

re
ss

 M
ac

hi
ne

) 
3 

 

-
 (E

dg
in

g 
M

ac
hi

ne
) 

2 
 

-
 (J

oi
ni

ng
 M

ac
hi

ne
) 

 
 

-
 (C

oi
n 

An
ne

al
in

g 
Fu

rn
ac

e)
 

3 
 

-
 (C

oi
n 

Pi
ck

lin
g 

Li
ne

) 
2 

 

-
 (C

en
tri

fu
ga

l D
ry

er
) 

2 
 

-
  

(Co
in

 A
ut

o 
In

sp
ec

tio
n)

 
 

 

-
  

(Co
in

 C
ou

nt
er

 M
ac

hi
ne

) 
 

 

-
 (C

up
pi

ng
 M

ac
hi

ne
) 

2 
 

 

1.
 

-
 (S

he
ar

in
g 

M
ac

hi
ne

) 
1 

 

-
 (M

el
tin

g 
Fu

rn
ac

e)
 

5 
 

-
 (S

la
b 

Sa
w

in
g 

M
ac

hi
ne

) 
1 

 

-
 (S

la
b 

He
at

in
g 

Fu
rn

ac
e)

 
1 

 

-
 (H

ot
 R

ol
lin

g 
M

ill
) 

1 
 

-
 (S

ca
lp

in
g 

M
ac

hi
ne

) 
2 

 

-
 (R

ou
gh

 R
ol

lin
g 

M
ill

) 
1 

 

-
 (T

rim
m

in
g 

M
ac

hi
ne

) 
1 

 

-
 (C

ol
d 

Ro
lli

ng
 M

ill
) 

4 
 

-
 (A

nn
ea

lin
g 

Fu
rn

ac
e)

 
2 

 

-
 (P

ick
lin

g 
Li

ne
) 

2 
 

-
  

(An
ne

al
in

g 
an

d 
Pi

ck
lin

g 
Li

ne
) 

1 
 

-
 (D

eg
re

as
in

g 
Li

ne
) 

1 
 

-
 (T

en
sio

n 
Le

ve
lin

g 
Li

ne
) 

1 
 

-
 (S

lit
tin

g 
Li

ne
) 

5 
 

-
 (C

ut
 to

 L
en

gt
h 

Li
ne

) 
1 

 

-
 (A

ut
o 

Pa
ck

in
g 

M
ac

hi
ne

) 
1 

 

-
 (B

an
d 

Sa
w

 M
ac

hi
ne

) 
1 

 

-
 (S

he
et

 R
ol

lin
g 

M
ill

) 
1 

 

-
 (S

he
et

 P
ick

lin
g 

M
ac

hi
ne

) 
1 

 

-
 (S

he
et

 L
ev

el
in

g 
M

ac
hi

ne
) 

1 
 

-
 (P

re
ss

 M
ac

hi
ne

) 
5 

 

-
 (E

dg
in

g 
M

ac
hi

ne
) 

4 
 

-
 (J

oi
ni

ng
 M

ac
hi

ne
) 

2 
 

-
 (C

oi
n 

An
ne

al
in

g 
Fu

rn
ac

e)
 

4 
 

-
 (C

oi
n 

Pi
ck

lin
g 

Li
ne

) 
3 

 

-
 (C

en
tri

fu
ga

l D
ry

er
) 

 
 

-
  

(Co
in

 A
ut

o 
In

sp
ec

tio
n)

 
2 

 

-
  

(Co
in

 C
ou

nt
er

 M
ac

hi
ne

) 
4 

 

-
 (C

up
pi

ng
 M

ac
hi

ne
) 

- 
 

 

1.
 

   
 

 
 

-
 (A

nn
ea

lin
g 

Fu
rn

ac
e)

 
1 

 

-
 (P

ick
lin

g 
Li

ne
) 

1 
 

-
 (D

eg
re

as
in

g 
Li

ne
) 

1 
 

-
 (S

lit
tin

g 
Li

ne
) 

2 
 

-
 (P

la
tin

g 
Li

ne
) 

1 
 

-
 (W

et
 S

cr
ub

be
r) 

3 
 

-
 (C

up
pi

ng
 M

ac
hi

ne
)  

   
   

  2
  

 
 

 
 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 
 

 
   

   
 

 
 2-

28
2 

 2.
13

-1 
(

) 
 (

) 

 
 

 
EI

A 
 25

35
 

 
 

4. 
 

 
 

-
 

2 
 

-
  

(
) 

1 
 

-
  

(
) 

 
 

-
 (W

et
 S

cr
ub

be
r) 

4 
 

 

-
 

 
 

-
 

1 
 

-
 (H

am
m

er
 M

ill
) 

1 
 

-
 (B

ar
re

l W
as

hi
ng

) 
1 

 

-
  

(
) 

1 
 

-
 (

) 
1 

 

-
  

(
) 

1 
 

-
 (W

et
 S

cr
ub

be
r) 

4 
 

 

 
 

2.
 

 
 

 
 

 3 
  

1)
 

 
 

 
 

  
 

 
 

2)
 (H

ot
 R

ol
lin

g)
 

 
 

(Sl
ab

) 
 

 
 

 
 W

al
ki

ng
 

Be
am

 
 

 12
 

 
  

 
 

 
 

 
 

  
 

3)
 

 (1
) 

 (2
) 

/
 

 
 (3

) 
 

 
 2.

3.
2 

 2 

 
 

 
 3 

 
 

/
 

 

-
 

 
 

 
 

 
 (E

le
ct

ro
 

Cl
ea

ni
ng

) 
 (N

aO
H)

 

 
 

 
 

 (H
2S

O
4) 

 
 

 
 

 

 (M
SA

) 
 

  (E
th

ox
yl

at
ed

 B
isp

he
no

l A
)  

 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 
 

 
   

   
 

 
 2-

28
3 

 2.
13

-1 
(

) 
 (

) 

 
 

 
EI

A 
 25

35
 

 
 

5.

   
 

 
 

- 

5.1
 

 
 71

6.4
0 

 
 

 
 5 

 
  

-
 

 50
.0

0 
 

-
 

 30
.00

 
 

-
 

 43
8.

80
 

 
 

-
 

 15
0.

00
 

 

-
 

 10
.00

 
 

 43
7.

73
 

 
 

 
 5 

 
  

-
 

 18
.8

3 
 

-
 

 13
.4

5 
 

-
 

 22
9.

75
 

 
 

-
 

 14
4.

00
 

 

-
 

 3
1.

70
 

 

 61
2.1

8 
 

 
 

 5 
 

  
-

 
 19

.5
3 

 

-
 

 13
.9

5 
 

-
 

 26
9.

75
 

 
 

-
 

 31
3.0

0 

 

-
 

 35
.9

5 
 

 17
4.

45
 

 
 3 

 

5.2
 

 
 4,

81
1.

12
 

  
 

 
.

 
 

 (
) 

 5,
20

0.
00

 
  

 
 

.
 

 
 (

) 
 5,

80
0.

00
 

  
 

 
.

 
 

 (
) 

 
5.3

 
 

  
33

.4 
 

 
 2 

  
 2 

 

 8.
89

 
  

 
 

.
 

 
 (

) 
 11

.8
9 

  
 

 
.

 
 

 (
) 

 

5.
4 

 

 G
ra

vi
ty

 F
lo

w
 

 
 

 
 

 0.
6 0

 
 

 3.
00

 
 

 

 
 

 

        



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 
 

 
   

   
 

 
 2-

28
4 

 2.
13

-1 
(

) 
 (

) 

 
 

 
EI

A 
 25

35
1/
 

 
 

6.
 

 
 

 
 

 
6.

1 
 

 54
5.

40
 

 
 

1.
 

 

2.
 42

1.
60

 
 

3.
 

 

-
 32

1.
10

 

 
 

1.
 24

0.
80

 
 

2.
 

51
.2

0 
 

-
 25

.82
 

 

-
 50

0.
72

 

 
 

1.
 36

0.
80

 
 

2.
 

10
1.

12
 

 

-
 2

6.
78

 
 

 

6.
2 

 
 

 
 

 
 

-
 D

us
t C

ol
le

ct
or

 

-
 H

ot
 R

ol
lin

g 
M

ill
 

-
 Pi

ck
lin

g 

-
 Bo

ile
r 

-
 D

us
t C

ol
le

ct
or

 

-
 H

ot
 R

ol
lin

g 
M

ill
 

-
 PK

01
-0

2 

-
 PK

03
 

-
 PK

07
 

-
 AP

02
 

-
 N

o.
7 

 

-
 N

o.
8 

 SC
03

 

-
 N

o.
9 

 H
F1

0 
-

 N
o.

10
 

 H
F1

3 
-

 N
o.

11
 

 RM
03

 

-
 N

o.
12

 
 RM

09
 

-
 N

o.
13

 
 RM

04
 

-
 N

o.
14

 
 RM

07
 

-
 N

o.
1 

  
-

 N
o.

2 
 H

F1
2 

-
 N

o.
3 

 PK
 01

-02
 

-
 N

o.
4 

 PK
03

 

-
 N

o.
5 

 PK
07

 

-
 N

o.
6 

 AP
02

 

-
 N

o.
7 

 

-
 N

o.
8 

 SC
03

 

-
 N

o.
9 

 H
F1

0 
-

 N
o.

10
 

 H
F1

3 
-

 N
o.

11
 

 RM
03

 

-
 N

o.
12

 
 RM

09
 

-
 N

o.
13

 
 RM

04
 

-
 N

o.
14

 
 RM

07
 

-
 N

o.
15

 
1 

-
 N

o.
16

 
 2 

-
 N

o.
17

 
 3 

 3 
 

6.
3 

 
 

 
 85

-90
 

 
 

 1 
 

/
 

 
 

  

 
 

 
 85

-90
 

 
 

 1 
 

/
 

 
 

  

-
 

 1 
 

 

  



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 
 

 
   

   
 

 
 2-

28
5 

 2.
13

-1 
(

) 
 (

) 

 
 

 
EI

A 
 25

35
1/
 

 
 

6. 
 (

) 
 

 
 

 
6.

4 
 

 
 3 

 
 

 
  

 

1.
  

 
 

-
  

  
  

  
-

 
  

  
 

-
 

  
 

 

2.
 

-
 

  
3.

06
0  

 

-
Fl

ux
 W

as
te

 
  

  
 

-
 

  
 

 

3.
 

-
 

 

-
 

  
0.

56
0 

 
 

-
 

 

-
Fil

te
r o

f C
oo

lin
g 

To
w

er
 

  
  

 

-
 

  
  

 

-
Ac

tiv
at

ed
 C

ar
bo

n 
  

 
 

-
 

  
 

 

-
RO

 M
em

br
an

e 
  

  
 

-
  

   
   

   
   

   
   

   
   

   
   

  
  

  
 

-
 

 

   
   

   
   

   
   

   
   

   
   

  
  

0.
20

0 
 

-
 

 

   
   

   
   

   
   

   
   

   
   

  
  

2.
00

0 
 

 

-
 

  
  

 

-
 

  
  

 

-
 

  
 

 

-
 

  
  

 

 
 3 

 
 

 
 

 
 

1.
  

 
 

-
  

  
0.

14
14

   
  

-
 

  
0.

06
33

   
 

-
 

  
0.0

07
6 

 

2.
 

-
 

  
2.2

40
  

 

-
Fl

ux
 W

as
te

 
  

0.1
50

  
 

-
 

  
0.2

20
  

 

3.
 

-
 

  
0.

05
0 

 
 

-
 

  
0.

30
0 

 

-
 

  
0.

22
0 

 
 

-
Fil

te
r o

f C
oo

lin
g 

To
w

er
 

  0
.0

30
  

 

-
 

  
0.

42
0 

 
 

-
Ac

tiv
at

ed
 C

ar
bo

n 
  

0.
00

5 
 

 

-
 

  
0.

00
5 

  
 

-
RO

 M
em

br
an

e 
  

0.
00

67
  

 

-
  

   
   

   
   

   
   

   
   

   
   

  
  

0.
16

6 
 

 

-
 

 

   
   

   
   

   
   

   
   

   
   

  
  

0.
10

0 
 

 

-
 

 

   
   

   
   

   
   

   
   

   
   

  
  

1.
44

0 
 

 

-
 

  
0.

59
0 

 
 

-
 

  
0.

01
5 

 
 

-
 

  
0.

22
5 

 
 

-
 

  
0.

34
4 

 
 

 
 3 

 
 

 
 

 
 

1.
  

 
 

-
 

  
  

0.
14

16
  

  
-

 
 

  
0.

06
60

  
 

-
 

  
0.0

07
6 

 

2.
 

-
 

  
2.2

40
  

 

-
Fl

ux
 W

as
te

 
  

0.1
50

  
 

-
 

  
0.2

30
  

 

3.
 

-
 

  
0.

05
0 

 
 

-
 

  
0.

30
0 

 

-
 

  
0.

22
0 

 

-
Fil

te
r o

f C
oo

lin
g 

To
w

er
 

  0
.0

30
 

 

-
 

  
0.

42
0 

 
 

-
Ac

tiv
at

ed
 C

ar
bo

n 
  

0.
00

75
 

 

-
 

  
0.

00
75

 
 

-
RO

 M
em

br
an

e 
  

0.
01

3 
 

-
  

   
   

   
   

   
   

   
   

   
   

  
  

0.
16

6 
 

-
 

 

   
   

   
   

   
   

   
   

   
   

  
  

0.
10

0 
 

 

-
 

 

   
   

   
   

   
   

   
   

   
   

  
  

1.
61

0 
 

 

-
 

  
0.

59
0 

 
 

-
 

  
0.

01
5 

 

-
 

  
0.

22
5 

 
 

-
 

  
0.

34
4 

 
 

 

 



   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 2 
 (

 1)
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

 
 

 
   

   
 

 
 2-

28
6 

 2.
13

-1 
(

) 
 (

) 

 
 

 
EI

A 
 25

35
1/
 

 
 

7. 
 

38
1 

 
26

9 
 

27
9 

 
 10

 
 

 
8. 

 
   

 
 

 

1.
 

   
   

   
   

   
   

   
 

  
 

 

2.
 

  
(Fi

re
 E

xt
in

gu
ish

er
)  

   
   

   
   

   
   

   
  

  
  

 

3.
 

 

-
   

   
   

   
   

   
   

 
  

 
 

-
 (F

ire
 P

um
p)

  

   
   

   
  

 
 

-
  

(Jo
ck

ey
 P

um
p)

   
   

   
   

   
   

   
   

 
  

 
 

4.
 

  
   

  (F
ire

 H
os

e 
Ca

bi
ne

t) 
  

   
 

 
 

1.
 

   
   

   
   

   
   

   
 

 
16

 
 

2.
 

  
(Fi

re
 E

xt
in

gu
ish

er
)  

   
   

   
   

   
   

   
 

   
60

 
 

3.
 

 

-
   

   
   

   
   

   
   

 
   

  1
 

 

-
 (F

ire
 P

um
p)

  

 Ce
nt

rif
ug

al
 

 12
0  

/
 

 

   
   

   
   

   
   

   
  1

 
 

-
  

(Jo
ck

ey
 P

um
p)

 
 45

   
/

   
   

   
   

   
   

   
 1 

 

4.
 

  
   

  (F
ire

 H
os

e 
Ca

bi
ne

t) 
   

   
   

   
   

   
   

11
   

 
 

 
 

1.
 

   
   

  
  1

9  
 

2.
 

  
(Fi

re
 E

xt
in

gu
ish

er
)  

   
   

   
 

  6
4  

 

3.
 

 

-
   

   
   

 
   

1  
 

-
 (F

ire
 P

um
p)

  

 Ce
nt

rif
ug

al
 

 1,
39

9.2
 

 
 

   
   

   
   

  1
  

 

-
  

(Jo
ck

ey
 P

um
p)

 
 4 

  
/

   
   

   
  

  1
  

 

4.
 

  
   

  (F
ire

 H
os

e 
Ca

bi
ne

t) 
   

   
   

   
26

  
 

 
 40

0  
 

 
 

 
 

..
 25

55
 

9. 
 

 
 5,

82
0.2

5 
 

 7.
63

 
 

 6,
60

0.2
5

 
 8.

66
 

 
 

 78
0.0

0 
  

  : 
 

1/ 
 

 
 

 
 

 
 

 
 08

04
/2

53
8 

 28
 

 25
35

 



 3



                                                                      3 

 (  1)                                                                                                                 

        3-1 

 3 

 
 

3.1   

  
     

   (      ) 
 ( .)   0804/2538   

28  2535 
       

    3.1-1   
 

  6  
 -  2566     1992  

   

 

 

 

 

 

 

 

 

 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
2 

 3.
1-1

 
 

 
 

 
 

 
 

 
  

 - 
 25

66
 

 
 

 
  

 

1. 
 

 
 

 
 

1.
1 

 

-
 

 

-
 

 
 

Vi
su

al
 C

he
ck

 
 

 
 

-
 

 
 1 

 

-
 

 

-
 

 
 

-
 

 
 2 

 
 

-
 

 
 

 
 

-
 

 
 

 
 

 
 

 
 

  

- 
 

 
 3 

 

  
 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
3 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 - 

 25
66

 

 
 

 
  

 

1. 
 (

) 
 

 
 

 
1.

1 

 

(
) 

-
 

 
 

 

-
 

 
 

 
  

- 
 

 
 4 

 

 

1.
2 

 
 

 

-
 

 

-
 

 
 

-
 

 
 5 

 
 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
4 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 

 - 
 25

66
 

 
 

 
  

 

2. 
 

 
 

 
 

2.1
 

   
 

-
 

-
 

 
 

 
 P

M
 

 

 

-
 

 
 

 
 

 
 6 

  



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
5 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 

 - 
 25

66
 

 
 

 
  

 

2. 
 (

) 
 

 
 

 

2.1
 

   
 (

) 

-

 

-
 

 

 
 

 
 

 
  

 
 2

 
 

 
 

 
 

 19
92

 
 

 
 

 .
.-

..
 66

 
 

 

 
 

-
 

 
 7 

 
 

2.2
 

  

-
/

 
 

 
 

 M
an

ho
le

 
  

-
 

 
 M

an
ho

le
 

  

-
 

 
 8 

 
 

 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
6 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 - 

 25
66

 

 
 

 
  

 

3. 
 

 
 

 
 

3.1
 

  
    

-
 

 
 

 
 

-
 

IS
O

14
00

1:2
01

5 
 2

56
6 

 
 1 

..
 66

 
 

  

-
 

 
 

 

 
 9 

 
 

-

 
-

 
 KY

T 
 

 
 

 
 25

66
 

 
 1 

 3 
..

 66
 

 
 2 

 1 
..

 66
  

-
 

 
 10

 
 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
7 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 

 - 
 25

66
 

 
 

 
  

 

3. 
 (

) 
 

 
 

 

3.1
 

  
    

(
) 

 
-

 
/

 
 

 
  

-
 

 
 

 

 
 11

 
 

 
/ 

 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
8 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 

 - 
 25

66
 

 
 

 
  

 

3. 
 (

) 
 

 
 

 
3.1

 
  

    

(
) 

 
-

 
 

 
 

 
 

 

-
 

 
 12

    
 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
9 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
  

 - 
 25

66
 

 
 

 
  

 

3. 
 (

) 
 

 
 

 
3.1

 
  

    

(
) 

 
-

 5
. 

  
 5

. 
 

 

 5
. 

 

  

-
 

 
 

 

 
 13

 
 5

. 

 8 
 5

.   

 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
10

 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 

 - 
 25

66
 

 
 

 
  

 

3. 
 (

) 
 

 
 

 
3.1

 
  

    

(
) 

 
 

 

 
 

 
 

 13
 

 5
. 

 8 
 5

.   

 (
) 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
11

 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 

 - 
 25

66
 

 
 

 
  

 

3. 
 (

) 
 

 
 

 
3.1

 
  

    

(
) 

 
-

 
 

 
 

 
 

 
 

-
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 14
 

 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
12

 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
   

 - 
 25

66
 

 
 

 
  

 

3. 
 (

) 
 

 
 

 

3.1
 

  
    

(
) 

-

  
1. 

 
 

 Ea
r P

lu
g/

 

Ea
r M

uf
f 

2. 
 

 
 

-
 

 
 

-
 

 
 

 

 
 15

   



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
13

 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 

 - 
 25

66
 

 
 

 
  

 

3. 
 (

) 
 

 
 

 

3.1
 

  
    

(
) 

 
-

 
  

 

-
 

 
 

 

 
 16

  

 
 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
14

 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 - 

 25
66

 

 
 

 
  

 

3. 
 (

) 
 

 
 

 

3.1
 

  
    

(
) 

 
-

 
-

 

 
 

 
 

 17
  

 
 

-
 

 
 

-
 

 
 

 
-

 

  
 18

  
 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
15

 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 - 

 25
66

 

 
 

 
  

 

4. 
 

 
 

 
 

4.1
 

  
 

 

-

 
-

 
 

 
  1,

00
0 

 

 

-
 

 

 
-

 
  

 
 

 

 
 

 19
 

 

 
 

-
 

 
-

 
 

(19
99

) 
 (

) 
 

 
 

 
 

(
) 

 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
16

 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 

 - 
 25

66
 

 
 

 
  

 

4. 
 (

) 
 

 
 

 

4.1
 

  
 

 (
) 

 
-

 
 

 
  

.
 

 
-

 
 25

56
 

 
-

  
 

 

 
 

 

 
 

 
 

 19
 

 
 (

) 
 

 
-

 
  

-
 

 
 20

 
 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
17

 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
 - 

 25
66

 

 
 

 
  

 

4. 
 (

) 
 

 
 

 

4.2
 

 

 
 

-
  

 
 

-
 

 
 

 
 

 
 

 
 

 
 (

3-1
05

-13
/5

0 
)  

-
 

 
 

 21
 

 
 

4.3
 

 
-

  

 
 

 

-
 

 
 

 

-
 

- 



 
 

 3 
 (

 1)
 

 

 
 

 
  

  
 

 3-
18

 

 3.
1-1

 (
) 

 
 

 
 

 
 

 
 

  
   

 - 
 25

66
 

 
 

 
  

 

5. 
 

-

 

-
 

 
  

-
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 22

  
 



  3 

 (  1)             

        3-19 

3.2   

  
   

      . . 2564-2566  
   

    
   

3.2.1   

    
  . . 2564-2566 

  
       3  

  6   3  (
  3.2.1-1)  

A1  :    

A2  :   

A3   :     

   (TSP)  (NO2)  
 (SO2)  1   (ZnO) 

  3.2.1-1  

1)  (TSP)  

  (TSP) . . 2564-2566  

 (A1)  0.042-0.295 
  (A2)  0.024-0.259 

  (A3)  
0.027-0.190  

  24 ( . . 2547)  
  (TSP)  

 0.33    



  3 

 (  1)             

        3-20 

 (TSP)   
 (A1)  0.295   89.39 

 

2)  (NO2)  

  (NO2)  

 (A1)  0.001-0.098  
 (A2)  0.001-0.085  

 (A3)  0.001-0.087  
  

 33 ( . . 2552)    
 0.17    

 (NO2)  1   
 (A1)  0.098   57.65  

3)   (SO2)  1  

  (SO2)  1    
 (A1)  0.001-

0.031   (A2)  0.001-

0.043   (A3)  
0.001-0.033   

  21 ( . . 2544)  
  1   0.30    

 (SO2)  1   
 (A2)  0.043   14.3  

4)   (ZnO) 

  (ZnO)  
 (A1)  0.01-0.01  

 (A2)  0.01-0.01 

  (A3)  
0.01-0.01    



  3 

 (  1)             

        3-21 

3.2.2   

   
  . . 2564-2566 

  
       
,  ( ),  PK01-02,  

 AP02,  PK03  PK07   
6   3.2.2-1  (H2SO4)  
(HNO3)  (Total Particulate)   
(NOx as NO2)  (SO2)  (ZnO)  

 3.2.2-1  3.2.2-2  

   . . 2564-2566    
  

  . . 2549  



  3 

 (  1)             

        3-22 

 

 3.2.1-1  



 
 

 3 
 (

 1)
   

   
   

   
 

 
 

 
  

 3-
23

 

 3.
2.

1-
1 

 
 

..
 25

64
-25

66
 

 
 

 

TS
P 

Zn
O

 
NO

2(1
 h

r)
 

SO
2(2

4 
hr

)  

(m
g/

m
3 ) 

(m
g/

m
3 ) 

(p
pm

) 
(p

pm
) 

1.
 

 
 

 1 
 

20
-23

/0
1/

25
64

 
0.1

47
-0.

20
2 

<0
.0

1 
0.

01
0-

0.
06

9 
0.

00
4-

0.
01

8 

01
-03

/0
3/

25
64

 
0.0

79
-0.

11
8 

<0
.0

1 
0.

03
0-

0.
06

6 
0.

00
4-

0.
01

4 

05
-08

/0
5/

25
64

 
0.0

83
-0.

12
4 

<0
.0

1 
0.

00
6-

0.
03

9 
0.

00
2-

0.
00

3 

05
-08

/0
7/

25
64

 
0.0

61
-0.

07
2 

<0
.01

 
0.

00
3-

0.
02

9 
0.

00
1-

0.
00

2 

06
-09

/0
9/

25
64

 
0.0

42
-0.

12
8 

<0
.0

1 
<0

.0
01

-0
.0

08
 

<0
.0

01
 

15
-18

/1
1/

25
64

 
0.0

90
-0.

11
5 

<0
.0

1 
0.

00
1-

0.
05

0 
0.

00
4-

0.
01

0 

19
-22

/0
1/

25
65

 
0.0

88
-0.

11
4 

<0
.01

 
0.

00
1-

0.
01

6 
0.

00
1-

0.
00

4 

14
-17

/0
3/

25
65

 
0.1

44
-0.

20
7 

<0
.0

1 
0.

00
3-

0.
04

5 
0.

00
4-

0.
01

3 

16
-19

/0
5/

25
65

 
0.1

14
-0.

21
9 

<0
.0

1 
0.

00
6-

0.
03

3 
<0

.0
01

-0
.0

04
 

11
-14

/0
7/

25
65

 
0.0

55
-0.

08
3 

<0
.01

-0
.0

1 
0.

01
0-

0.
02

9 
0.

00
4-

0.
00

8 

12
-15

/0
9/

25
65

 
0.2

26
-0.

29
5 

<0
.0

1 
0.

00
4-

0.
03

7 
0.

00
1-

0.
00

4 

14
-17

/1
1/

25
65

 
0.0

69
-0.

12
8 

<0
.0

1 
0.

00
2-

0.
09

8 
0.

00
3-

0.
00

5 

23
-26

/0
1/

25
66

 
0.0

88
-0.

19
2 

<0
.01

 
0.

00
4-

0.
04

8 
0.

00
2-

0.
00

6 

07
-10

/0
3/

25
66

 
0.0

76
-0.

16
8 

<0
.0

1 
0.

01
3-

0.
06

6 
0.

02
8-

0.
03

1 

 
15

-18
/0

5/
25

66
 

0.1
03

-0.
12

9 
<0

.0
1 

0.
00

9-
0.

04
1 

0.
00

2-
0.

00
3 

 
11

-14
/0

7/
25

66
 

0.0
52

-0.
05

7 
<0

.01
 

0.
00

8-
0.

03
9 

0.
00

7-
0.

01
2 

 
12

-15
/0

9/
25

66
 

0.0
66

-0.
07

5 
<0

.0
1 

0.
00

4-
0.

01
6 

0.
01

3-
0.

01
4 

 
08

-11
/1

1/
25

66
 

0.0
69

-0.
13

8 
<0

.0
1 

0.
01

2-
0.

04
3 

0.
00

1-
0.

00
5 

 
-

 
0.

04
2-

0.
29

5 
<0

.0
1-

0.
01

 
<0

.0
01

-0
.0

98
 

<0
.0

01
-0

.0
31

 

 
0.

33
1/
 

- 
0.

17
2/
 

0.3
03/

 



 
 

 3 
 (

 1)
   

   
   

   
 

 
 

 
  

 3-
24

 

 3.
2.

1-
1 

(
) 

 
 

..
 25

64
-25

66
 

 
 

 

TS
P 

Zn
O

 
NO

2(1
 h

r)
 

SO
2(2

4 
hr

)  

(m
g/

m
3 ) 

(m
g/

m
3 ) 

(p
pm

) 
(p

pm
) 

2.
 

 
20

-23
/0

1/
25

64
 

0.1
83

-0.
25

9 
<0

.0
1 

0.
01

0-
0.

08
5 

<0
.0

01
-0

.0
06

 

01
-03

/0
3/

25
64

 
0.0

48
-0.

06
9 

<0
.0

1 
0.

01
7-

0.
05

5 
0.

01
3-

0.
03

1 

05
-08

/0
5/

25
64

 
0.0

34
-0.

05
6 

<0
.0

1 
0.

02
2-

0.
04

5 
0.

00
2-

0.
00

4 

05
-08

/0
7/

25
64

 
0.

02
9-

0.
04

1 
<0

.0
1 

0.
00

1-
0.

02
2 

0.
00

2-
0.

00
3 

06
-09

/0
9/

25
64

 
0.

04
1-

0.
05

9 
<0

.0
1 

<0
.0

01
-0

.0
09

 
0.

00
5-

0.
00

7 

15
-18

/1
1/

25
64

 
0.

05
9-

0.
08

7 
<0

.0
1 

0.
01

7-
0.

07
6 

0.
00

3-
0.

00
9 

19
-22

/0
1/

25
65

 
0.

05
9-

0.
12

1 
<0

.0
1 

<0
.0

01
-0

.0
31

 
<0

.0
01

-0
.0

18
 

14
-17

/0
3/

25
65

 
0.

06
9-

0.
08

3 
<0

.0
1 

0.
00

1 
0.

00
2-

0.
00

4 

16
-19

/0
5/

25
65

 
0.

02
6-

0.
04

0 
<0

.0
1 

<0
.0

01
-0

.0
47

 
<0

.0
01

-0
.0

32
 

11
-14

/0
7/

25
65

 
0.

03
5-

0.
05

6 
<0

.0
1 

0.
00

2-
0.

01
5 

0.
01

0-
0.

02
1 

12
-15

/0
9/

25
65

 
0.

05
7-

0.
06

7 
<0

.0
1 

<0
.0

01
-0

.0
20

 
<0

.0
01

-0
.0

01
 

14
-17

/1
1/

25
65

 
0.

05
4-

0.
12

7 
<0

.0
1 

0.
00

1-
0.

02
1 

0.
02

3-
0.

02
7 

23
-26

/0
1/

25
66

 
0.0

89
-0.

16
3 

<0
.01

-0.
01

 
0.

00
7-

0.
04

9 
0.

00
4-

0.
00

8 

07
-10

/0
3/

25
66

 
0.1

17
-0.

16
1 

<0
.01

 
0.

05
-0

.0
51

 
0.

00
3-

0.
00

7 

 
15

-18
/0

5/
25

66
 

0.0
67

-0.
08

5 
<0

.01
 

0.
00

8-
0.

05
5 

0.
01

0-
0.

04
3 

 
11

-14
/0

7/
25

66
 

0.
03

1-
0.

03
4 

<0
.0

1 
0.

02
3-

0.
04

6 
<0

.0
01

-0
.0

02
 

 
12

-15
/0

9/
25

66
 

0.
02

4-
0.

03
1 

<0
.0

1 
0.

01
0-

0.
05

1 
0.

00
4-

0.
00

7 

 
08

-11
/1

1/
25

66
 

0.
06

2-
0.

08
0 

<0
.0

1 
0.

01
1-

0.
03

1 
0.

00
3-

0.
00

8 

 
-

 
0.

02
4-

0.
25

9 
<0

.0
1-

0.
01

 
<0

.0
01

-0
.0

85
 

<0
.0

01
-0

.0
43

 

 
0.

33
1/
 

- 
0.

17
2/
 

0.3
03/

 



 
 

 3 
 (

 1)
   

   
   

   
 

 
 

 
  

 3-
25

 

 3.
2.

1-
1 

(
) 

 
 

..
 25

64
-25

66
 

 
 

 

TS
P 

Zn
O

 
NO

2(1
 h

r)
 

SO
2(2

4 
hr

)  

(m
g/

m
3 ) 

(m
g/

m
3 ) 

(p
pm

) 
(p

pm
) 

3.
 

 
 

 0.
5 

   
20

-23
/0

1/
25

64
 

0.
12

4-
0.

19
0 

<0
.0

1 
0.

01
7-

0.
08

7 
<0

.0
01

-0
.0

07
 

01
-03

/0
3/

25
64

 
0.

05
9-

0.
07

1 
<0

.0
1 

0.
00

8-
0.

02
7 

0.
01

7-
0.

02
2 

05
-08

/0
5/

25
64

 
0.

05
5-

0.
08

0 
<0

.0
1 

0.
00

1-
0.

04
9 

0.
00

1-
0.

00
7 

05
-08

/0
7/

25
64

 
0.

04
1-

0.
05

6 
<0

.0
1 

0.
00

2-
0.

01
9 

<0
.0

01
-0

.0
07

 

06
-09

/0
9/

25
64

 
0.

05
6-

0.
07

0 
<0

.0
1 

<0
.0

01
-0

.0
05

 
<0

.0
01

-0
.0

03
 

15
-18

/1
1/

25
64

 
0.

05
6-

0.
08

1 
<0

.0
1 

0.
00

3-
0.

06
2 

0.
02

0-
0.

03
3 

19
-22

/0
1/

25
65

 
0.

05
1-

0.
11

7 
<0

.01
 

0.
00

5-
0.

04
0 

<0
.0

01
-0

.0
02

 

14
-17

/0
3/

25
65

 
0.

02
7-

0.
06

8 
<0

.0
1 

0.
00

3-
0.

01
8 

0.
01

5-
0.

02
5 

16
-19

/0
5/

25
65

 
0.

05
2-

0.
06

5 
<0

.0
1 

0.
00

5-
0.

04
0 

<0
.0

01
-0

.0
03

 

11
-14

/0
7/

25
65

 
0.

04
7-

0.
06

2 
<0

.01
-0

.0
1 

0.
00

2-
0.

01
0 

0.
00

6-
0.

00
7 

12
-15

/0
9/

25
65

 
0.

04
2-

0.
06

5 
<0

.0
1 

0.
01

0-
0.

03
1 

0.
00

1-
0.

00
2 

14
-17

/1
1/

25
65

 
0.

05
1-

0.
10

0 
<0

.0
1 

0.
00

3-
0.

02
1 

0.
00

2-
0.

00
5 

23
-26

/0
1/

25
66

 
0.

13
2-

0.
16

3 
<0

.01
 

0.
00

5-
0.

05
1 

0.
00

5-
0.

12
0 

07
-10

/0
3/

25
66

 
0.

10
1-

0.
13

6 
<0

.0
1 

0.
01

1-
0.

04
5 

0.
00

2-
0.

00
3 

 
15

-18
/0

5/
25

66
 

0.
05

8-
0.

07
1 

<0
.0

1 
0.

00
5-

0.
03

3 
<0

.0
01

-0
.0

02
 

 
11

-14
/0

7/
25

66
 

0.
04

6-
0.

06
3 

<0
.01

 
0.

00
4-

0.
02

0 
<0

.0
01

-0
.0

01
 

 
12

-15
/0

9/
25

66
 

0.
04

6-
0.

05
9 

<0
.0

1 
0.

00
3-

0.
02

4 
<0

.0
01

-0
.0

02
 

 
08

-11
/1

1/
25

66
 

0.
09

4-
0.

01
3 

<0
.0

1 
0.

00
9-

0.
05

5 
0.

00
2-

0.
00

4 

 
-

 
0.

02
7-

0.
19

0 
<0

.0
1-

0.
01

 
<0

.0
01

-0
.0

87
 

<0
.0

01
-0

.0
33

 

 
0.

33
1/
 

- 
0.

17
2/
 

0.3
03/

 



 
 

 3 
 (

 1)
   

   
   

   
 

 
 

 
  

 3-
26

 

 :  
1/  

 
 24

 (
.

. 2
54

7)
 

 
  

2/  
 

 33
 (

..
 25

52
) 

 
 

3/  
 

 21
 (

.
. 2

54
4) 

 
 

 1 
 

 :  
 

 
 

 
 

 
 

 (
..

 25
64

-25
66

)  

  



   3 

 (  1)             

      3-27 

 3.2.2-1   2564-2566 

 

 

 Outlet Dust Collector of Melting Casting Stack 

Total Particulate ZnO 

(mg/m3) (mg/m3) 

. . - . . 2564 0.8 <0.05 

. . - . . 2564 1.3 0.06 

. . - . . 2565 1.2 0.13 

. . - . . 2565 0.3 0.25 

. . - . . 2566 0.3 3.93 

. . - . . 2566 16.5 6.77 
(1) - - 
(2) 400 - 

 :   (1)         ( . . 2535)  
(2)     ( . . 2549)  

 :    
      ( . . 2564-2566) 

 3.2.2-1 ( )   2564-2566 

 

 

/  (Hot Mill Stack) 

Particulate NOx as NO2 SO2 

(mg/m3) (ppm) (ppm) 

. . - . . 2564 1.6 20.5 <1.3 

. . - . . 2564 17.8 5.6 <1.3 

. . - . . 2565 9.2 17.1 <1.3 

. . - . . 2565 1.2 18.2 <1.3 

. . - . . 2566 3.0 <1.0 <1.3 

. . - . . 2566 39.5 9.7 <1.2 

 (1) - - - 
 (2) 320 376 157 

 :  (1)         ( . . 2535) 
(2)     ( . . 2549)  

 :    
      ( . . 2564-2566) 



   3 

 (  1)             

      3-28 

 3.2.2-1 ( )   2564-2566 

 

 

 PK01-02 
NOx as NO2 SO2 H2SO4 

(ppm) (ppm) (ppm) 

. . - . . 2564 <1.0 <3.4 <0.01 

. . - . . 2564 <1.0 <3.4 0.39 

. . - . . 2565 <1.0 <3.4 <0.01 

. . - . . 2565 4.9 <3.4 <0.01 

. . - . . 2566 <1.0 <3.4 <0.01 

. . - . . 2566 <1.0 <3.4 <0.01 

 (1) - - - 

 (2) - 1,310 100 

 :  (1)         ( . . 2535) 
(2)     ( . . 2549)  

 :    
      ( . . 2564-2566) 

 3.2.2-1 ( )   2564-2566 

 

 

 AP02 
NOx as NO2 SO2 H2SO4 

(ppm) (ppm) (ppm) 

. . - . . 2564 1.2 <3.4 0.14 

. . - . . 2564 <1.0 <3.4 <0.01 

. . - . . 2565 <1.0 <3.4 <0.01 

. . - . . 2565 4.9 <3.4 <0.01 

. . - . . 2566 <1.0 <3.4 <0.01 

. . - . . 2566 <1.0 <3.4 <0.01 

 (1) - - - 

 (2) - 1,310 100 

 :  (1)         ( . . 2535) 
(2)     ( . . 2549)  

 :    
      ( . . 2564-2566) 
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 (  1)             

      3-29 

 3.2.2-1 ( )   2564-2566 

 

 
 PK03 

NOx as NO2 SO2 H2SO4 HNO3 

(ppm) (ppm) (ppm) (ppm) 

. . - . . 2564 <1.0 <3.4 0.74 0.044 

. . - . . 2564 2.5 <3.4 <0.01 0.021 

. . - . . 2565 <1.0 <3.4 <0.01 0.013 

. . - . . 2565 2.0 <3.4 <0.01 <0.01 

. . - . . 2566 2.9 <3.4 0.27 0.041 

. . - . . 2566 <1.0 <3.4 <0.01 0.247 

 (1) - - - - 
 (2) - 1,310 100 - 

 :  (1)         ( . . 2535) 
(2)     ( . . 2549)  

 :    
      ( . . 2564-2566) 

 3.2.2-1 ( )   2564-2566 

 

 

 PK07 
NOx as NO2 SO2 H2SO4 

(ppm) (ppm) (ppm) 

. . - . . 2564 <1.0 <3.4 <0.01 

. . - . . 2564 <1.0 <3.4 0.36 

. . - . . 2565 <1.0 <3.4 0.02 

. . - . . 2565 2.0 <3.4 0.4 

. . - . . 2566 <1.0 <3.4 <0.01 

. . - . . 2566 <1.0 <3.4 <0.01 

 (1) - - - 
 (2) - 1,310 100 

 :  (1)         ( . . 2535) 
(2)     ( . . 2549)  

 :    
      ( . . 2564-2566) 
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 (  1)              

        3-31 

  

 Outlet Dust Collector of 

 Melting Casting Stack 

  
(Hot Mill Stack) 

  
 PK01-02  PK03 

  
 AP02  PK07 

 3.2.2-2  . . 2566 
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 (  1)              

        3-32 

3.2.3   

  
  . . 2564-2566 

  
       Inlet Dust 

Collector of Melting Casting Stack   Outlet Dust Collector of Melting Casting Stack 

 3.2.3-1  (Total Particulate) 

 3.2.3-1  

   . . 2564-2566    
       

    
( . . 2549) 

 3.2.3-1   2564-2566 

 

TSP (mg/m3) 
 

 Inlet Dust Collector of 

Melting Casting Stack 
Outlet Dust Collector of 

Melting Casting Stack 
. .- . . 2564 23.8-24.5 0.4-0.8 96.73-98.32 
. .- . . 2564 39.2-108.4 0.5-2.5 96.68-99.17 

. .- . . 2565 33.6-116.8 1.0-1.2 97.02-99.06 

. .- . . 2565 20.2-93.7 0.3-0.6 98.51-99.36 

. .- . . 2566 44.2-96.2 0.3-0.5 99.26-99.48 

. .- . . 2566 8.5-402.1 0.3-16.5 94.44-96.47 

-  8.5-402.1 0.3-16.5 94.44-99.48 

 (1) - - - 
 (2) - 400 - 

 :  (1)         ( . . 2535) 
(2)     ( . . 2549)  

 :    
      ( . . 2564-2566) 
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 (  1)              

        3-33 

  
 Inlet Dust Collector of  

Melting Casting Stack 

 Outlet Dust Collector of  

Melting Casting Stack 

 3.2.3-1  . . 2566 
 

3.2.4   

    
. . 2564-2566  

       
  4  (  3.2.4-1  

 3.3.4-2)  

N1  :   
N2  :  

N3  :  

N4  :  

   24  (Leq 24 hr)  
  3.2.4-1  

1)  (N1) :  2564-2566 
  24  (Leq 24 hr)  52.9-69.7  ( ) 

  
  . . 2548  
 (  24  (Leq 24 hr)  70  ( ) 



     3 

 (  1)              

        3-34 

2)  (N2) :  2564-2566 
  24  (Leq 24 hr)  55.7-66.0  ( ) 

  
  . . 2548  
 (  24  (Leq 24 hr)  70  ( ) 

3)  (N3) :  2564-2566 
  24  (Leq 24 hr)  56.9-66.8  ( ) 

  
  . . 2548  
 (  24  (Leq 24 hr)  70  ( ) 

4)  (N4) :  2564-2566  
  24  (Leq 24 hr)  58.4-61.4  ( ) 

  
  . . 2548   
 (  24  (Leq 24 hr)  70  ( )   
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 (  1)              

        3-36 

  
 (N1)  (N2) 

  
 (N3)  (N4) 

 3.2.4-2   . . 2566 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



     3 

 (  1)              

        3-37 

 3.2.4-1   2564-2566 

   
 (dB (A)) 

Leq 24 hr 

1.  (N1) . .- . . 2564 61.1-66.4 

  . .- . . 2564 64.9-67.4 

  . .- . . 2565 57.9-69.7 

  . .- . . 2565 64.1-68.9 

  . .- . . 2566 65.0-69.7 

  . .- . . 2566 65.0-68.8 

-  57.9-69.7 

2.  (N2) . .- . . 2564 57.5-61.8 

  . .- . . 2564 55.7-60.7 

  . .- . . 2565 58.2-66.0 

  . .- . . 2565 57.1-61.4 

  . .- . . 2566 57.4-60.6 

  . .- . . 2566 58.1-61.6 

-  55.7-66.0 

3.  (N3) . .- . . 2564 59.9-64.3 

  . .- . . 2564 60.0-64.0 

  . .- . . 2565 58.1-62.2 

  . .- . . 2565 56.9-66.8 

  . .- . . 2566 58.7-63.2 

  . .- . . 2566 57.7-62.1 

-  56.9-66.8 

4.   (N4) . .- . . 2564 63.0-64.7 

  . .- . . 2564 60.0-65.1 

  . .- . . 2565 59.9-64.3 

  . .- . . 2565 59.1-63.9 

  . .- . . 2566 58.4-60.7 

  . .- . . 2566 58.7-61.4 

-  58.4-65.1 

 70(1) 

 :  (1)       
. . 2548 

 :    
      ( . . 2564-2566) 
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 (  1)              

        3-38 

3.2.5   

     
2564-2566  

       
  2      

 3.2.5-1   -  (pH) 
 (TSS)  (COD)  (Oil & Grease)  (Cu)  (Ni) 

 (Zn)  3.2.5-1  

1)  

  . .  
2564-2566  1 /   -  (pH)  1.2-4.6 

 (TSS)  5.0-25.0 /   (COD) 

 40.0-243.0 /   (Oil & Grease)  3.0-18.6 /  
 (Cu)  57.6-775.0 /   (Ni)  0.19-4.82 /  

 (Zn)  29.6-567.0 /  
   

2)  

  . .  
2564-2566  1 /   -  (pH)  5.8-7.8 

 (TSS)  5.0-29.0 /   (COD)  
40.0-141.0 /   (Oil & Grease)  3.0 /    
(Cu)  0.28-1.03 /   (Ni)  0.1 /   (Zn)  

 0.15-1.28 /  
 

  76/2560  
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 (  1)             

        3-42 

3.2.6   

 (Monitoring Well) 

 2    (  1)  UTM 707229 1447393 
 (  2)  UTM 707161 1447234 (

 -1)  3.2.6 
 1   3     

(Temperature) -  (pH)  (Mn)  (Ni)  (Zn) 

   
   

 (   31 
 . . 2559)  2563-2567  3.2.6-1  3.2.6-2 

(  . . 2563-2567  -2)  
  

 1   (  3)  7 
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 (  1)             

        3-46 

3.2.7   

    
  

  

1)  

   
  2564-2566 

     
    8    (DG01) 

 (PK01-02)  (PK03)  (PK04/07)  (AP02) 

 (WWT)  (Casting)  (Melting) 
 (TCE)  (H2SO4)  (HNO3)  

(ZnO)     (H2SO4)  (HNO3)  
(ZnO)   

 . . 2560  2564-2566  
  3.2.7-1  3.2.7-1  3.2.7-2 



  3 

 (  1)             

        3-47 

 3.2.7-1   2564-2566 

   
  

TCE 

(ppm) 

H2SO4 

(ppm) 

HNO3 

(ppm) 

Zn as ZnO 

(mg/m3) 

1.  
(DG01) 

. . - . . 64 * - - - 

 . . - . . 64 * - - - 

 . . - . . 65 * - - - 

 . . - . . 65 * - - - 

 . . - . . 66 * - - - 

  . . - . . 66 * - - - 
  -  - - - - 

2.   
(PK01-02) 

. . - . . 64 - <0.040-0.124 - - 

 . . - . . 64 - <0.040-0.067 - - 

 . . - . . 65 - <0.040-0.063 - - 

 . . - . . 65 - <0.040-0.053 - - 

 . . - . . 66 - <0.040-0.177 - - 

 . . - . . 66 - <0.040-0.085 - - 
 -  - <0.040-0.177 - - 

3.   
(PK03) 

. . - . . 64 - <0.040-0.129 <0.026-0.132 - 

 . . - . . 64 - <0.040-0.064 <0.026-0.225 - 

 . . - . . 65 - <0.040-0.062 <0.026-0.508 - 

 . . - . . 65 - <0.040-0.059 <0.026 - 

 . . - . . 66 - <0.040-0.153 <0.026-0.564 - 

 . . - . . 66 - <0.040-0.047 <0.026-0.320 - 
 -  - <0.040-0.153 <0.026-0.564 - 

4.  
(PK04/PK07) 

. . - . . 64 - <0.040-0.151 - - 

. . - . . 64 - <0.040-0.117 - - 

 . . - . . 65 - <0.040-0.511 - - 

 . . - . . 65 - <0.040-0.054 - - 

 . . - . . 66 - <0.040-0.273 - - 

 . . - . . 66 - <0.040 - - 

 -  - <0.040-0.511 - - 
(1) 537.00 1.00 5.00 5.00 

 



  3 

 (  1)             

        3-48 

 3.2.7-1 ( )   2564-2566 

   
 (mg/m3) 

TCE 

(ppm) 

H2SO4 

(ppm) 

HNO3 

(ppm) 

Zn as ZnO 

(mg/m3) 

5.   
(AP02) 

. . - . . 64 - <0.040-0.040 - - 

 . . - . . 64 - <0.040-0.040 - - 

 . . - . . 65 - <0.040-0.226 - - 

 . . - . . 65 - <0.040-0.125 - - 

 . . - . . 66 - <0.040-0.103 - - 

  . . - . . 66 - <0.040-0.153 - - 
  -  - <0.040-0.226 - - 

6.   
(WWT) 

. . - . . 64 - <0.040-0.108 - - 

 . . - . . 64 - <0.040-0.157 - - 

 . . - . . 65 - <0.040-0.126 - - 

 . . - . . 65 - <0.040-0.074 - - 

 . . - . . 66 - <0.040-0.244 - - 

 . . - . . 66 - <0.040-0.046 - - 
 -  - <0.040-0.244 - - 

7.   
(Casting) 

. . - . . 64 - - - 0.03-0.38 

 . . - . . 64 - - - 0.05-0.20 

 . . - . . 65 - - - 0.03-0.19 

 . . - . . 65 - - - <0.001-0.06 

 . . - . . 66 - - - 0.04-0.17 

 . . - . . 66 - - - 0.01-0.32 
 -  - - - <0.001-0.38 

8.   
(Melting) 

. . - . . 64 - - - 0.05-0.16 

. . - . . 64 - - - 0.01-0.31 

 . . - . . 65 - - - 0.04-0.44 

 . . - . . 65 - - - 0.02-0.07 

 . . - . . 66 - - - 0.03-0.16 

 . . - . . 66 - - - 0.01-0.27 

 -  - - - 0.01-0.44 
(1) 537.00 1.00 5.00 5.00 

 :  *   Trichloroethylene (TCE)  . . 2556   

 :  (1)     . . 2560 
 :    

      ( . . 2564-2566) 
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 (  1)             

        3-50 

  
 (PK01-02)  (PK03) 

  
 (PK04/PK07)  (AP02) 

  
 (WWT)  (Melting) 

 
 (Casting) 

 3.2.7-2  



  3 

 (  1)             

        3-51 

2)   

 
  2564-2566 

     
     5   Melting, Casting, RM01 

(MC#9), Blanking (BK)  Pickling (PK04/PK07)  3.2.7-3  
  24  (Leq 24 hr)  8  (Leq 8 hr) 

   (Melting)  8  (Leq 8 hr)  
  

 . . 2561  
 (Melting)  76-91 TWA 

  
 . . 2546  3.2.7-2  

 3.2.7-2   2564-2566 

   

  
Leq 8 hr 

(dB(A)) 

Leq 24 hr 

(dB(A)) 

1.  Melting . .- . . 2564 79-83 80.4-82.8 
  . .- . . 2564 80-91 81.3-89.6 
  . .- . . 2565 76-86 76.9-83.9 
  . .- . . 2565 79-82 79.8-82.5 
  . .- . . 2566 79-82 80.0-82.8 
  . .- . . 2566 78-81 79.0-80.9 

-  76-91 76.9-89.6 

2.  Casting . .- . . 2564 80-82 81.1-82.8 

  . .- . . 2564 81-87 81.5-85.7 

  . .- . . 2565 78-83 78.3-83.5 

  . .- . . 2565 74-83 75.1-83.7 

  . .- . . 2566 56-83 58.4-83.3 

  . .- . . 2566 80-86 80.3-84.9 

-  56-87 58.4-85.7 
(1) 90 - 
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 (  1)             

        3-52 

 3.2.7-2 ( )   2564-2566 

   

  
Leq 8 hr 

(dB(A)) 

Leq 24 hr 

(dB(A)) 

3.  RM01 (MC#9) . .- . . 2564 76-79 68.4-78.6 
  . .- . . 2564 75-83 76.2-83.1 
  . .- . . 2565 77-83 80.2-83.0 
  . .- . . 2565 77-85 78.2-84.7 
  . .- . . 2566 79-90 80.6-89.4 
  . .- . . 2566 81-84 82.4-83.8 

-  75-90 68.4-89.4 
4.  Blanking (BK) . .- . . 2564 77-90 77.3-89.4 
  . .- . . 2564 68-86 80.4-84.8 
  . .- . . 2565 70-83 72.6-80.7 
  . .- . . 2565 78-88 79.9-88.0 
  . .- . . 2566 75-85 79.3-84.2 
  . .- . . 2566 79-87 81.5-85.9 

-  68-90 72.6-89.4 
5.  Pickling (PK04) . .- . . 2564 79-89 80.7-88.9 

  . .- . . 2564 73-80 78.6-84.3 

  . .- . . 2565 76-84 78.4-83.7 

  . .- . . 2565 78-90 80.5-89.4 

  . .- . . 2566 81-90 82.1-90.0 

  . .- . . 2566 75-89 79.7-88.6 

-  73-90 78.4-90.0 
(1) 90 - 

 :  (1)      
 . . 2546 

 :    
      (  .  2564-2566) 



   3 

 (  1)              

      3-53 

  

 Casting  Melting 

  

 RM01 (MC#9)  Blanking (BK) 

 3.2.7-3  

 

 

 

 

 

 



   3 

 (  1)              

      3-54 

3)  

   2335  (TWA) 
  (TWA) 

  3.2.7-3  3.2.7-4 

 3.2.7-3   2565-2567 

   
  

TWA (dB(A)) Dose 

1.   08/03/65 87 159 

  17/02/66 89.7 298.2 

  06/03/67 83.1 64.0 

2.  800 MT  17/06/65 95.7 1,163 

  25/05/66 90.1 322.8 

3.   08/03/65 85 100.6 

  09/03/66 94.5 900 

4.   20/12/65 92.9 616 

 09/03/66 90.4 349 

-  85.0-95.7 64.0-1,163 

 85(1) - 

 :   (1)     
 . . 2561 

     1992  
 :        

  
 (SC03)  

 

 :     , 2567 
 

 3.2.7-4   . . 2566 
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 (  1)              

      3-55 

4)  

 
  2564-2566 

     
     3    

(Melting)  (Casting)  (Hot Rolling) 
   3.2.7-5  3.2.7-6 

   (WBGT)  (Melting)  (Casting) 
  ( ) 

    
   . . 2559   

  
. . 2546  (WBGT)  (Hot Rolling)  

  3.2.7-4  

 3.2.7-4   2564-2566 

 
 WBGT (oC) 

   

. . - .  2564 23.6-26.9 22.4-27.9 23.7-27.0 
. . - . . 2564 23.9-26.9 23.6-29.7 24.8-26.9 
. . - .  2565 24.0-26.9 24.7-28.8 23.4-27.3 
. . - . . 2565 25.0-26.7 24.1-27.2 24.4-26.1 
. . - .  2566 23.9-29.4 20.1-27.9 22.2-27.9 
. . - . . 2566 25.1-27.1 25.0-27.2 25.6-27.1 

-  23.6-29.4 20.1-29.7 22.2-27.9 
(1)(2) 32.0 32.0 34.0 

 :    (1)    ( )      
    . . 2559 ( . . 2016);  

  (2)      
 . . 2546;  

 :    

      (  . . 2564-2566) 
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        3-57 

  

 (Melting)  (Casting) 

 
 (Hot Rolling) 

 3.2.7-6   
 

 



 4 



  4 

 (  1)   

                                                                      4-1 

 4 

 

 5  
        

 5    

 
 

  
  4    

1)   (Physical Resources)   
       

  

2)   (Biological Resources)   
   

3)   (Human Use Values)  
     

  

4)   (Quality of Life Values)  
  

  
  4-1  



  4 

 (  1)   

                                                                      4-2 

 4-1  

   
1.     

-     

-    

-     

-       

-    

-    

-    

2.     

     -      

 *     

  *     

     -     

 :   , 2556 
 

 

 



  4 

 (  1)   

                                                                      4-3 

4.1  

4.1.1  

1)  

 
  12  30  13  43   100  

45  101  45   4,363   
2,726,875     

    

    

      

    

 
    

(1)    
   

200   

(2)      
        

   
 130  

(3)    
  160  

    
 

(4)     10   
  46  



  4 

 (  1)   

                                                                      4-4 

2)  

      
  5      

5        
     

  
       

    4.1.1-1 

4.1.2  

1)  

 
      

     
  -  -

  40   
   4      

   
   

 
  

  

 
    

 4.1.2-1   
     30.6 

  50.36      
   23.81   37.94 

      
 7.34   11.7  
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 (  1)   

                                                                      4-5 

 
 4.1.1-1  
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 (  1)   

                                                                      4-6 

 
 4.1.2-1  
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 (  1)   

                                                                      4-7 

2)  

 16   
 4.1.2-2  3   

-  -
 -   22  

    
  . . 2521-2567  

 4.0  (4.0-4.9   IV-V ) 
  (  , 

2567)    5  . . 2557 
   
  6.3  

   
 

  
 

 (  4.1.2-3)   
 III  ( )  

  
   

     
   

    
  

   
 . . 2564  
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 (  1)   

                                                                      4-8 

 

 :   , 2566 

 4.1.2-2  
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 (  1)   

                                                                      4-9 

 

 :   , 2559 

 4.1.2-3  
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 (  1)   

                                                                      4-10 

4.1.3  

1)  

     
   

  
   

 5     6  
 4.1.3-1  4.1.3-1  (Sh) 

  

(1)   (Sh) 

 (Sh)  43  /  
   

 1-12    
   

 (pH 6.0-7.0)  
 (pH 6.0-6.5)    
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 (  1)   

                                                                      4-11 

 

 

 
 4.1.3-1  



  4 

 (  1)   

                                                                      4-12 

 4.1.3-1  
   

1.  (Blm)  
  

 (pH 4.5-5.5) 
  

 
 (pH 6.5-8.0) 

  

2.  (Cb)  
  

 (pH 6.5-8.0) 
  

 ( ) 
 (pH 7.0-8.5)  

   
 1.5  

 
 

3.  (Mb)    
   

(pH 5.5-6.5)    
   

 (pH 4.5-5.5) 
 

    
4.  (Py) 

 
   

 (pH 6.0-7.0)  

 

 



  4 

 (  1)   

                                                                      4-13 

 4.1.3-1 ( )  
   

5.  (Sh)  
  

(pH 6.0-7.0)  
 (pH 6.0-6.5)  

 

6.  
(SC) 

 35 
  

 
 

- 

7.  (ML)  - 

8.  (W)  - 

 :    , 2567 

2)  

 
 

   
 ( .)  . . 2564-2566  7   4.1.3-2 

   (BOD)  (Oil & Grease)  (Cd)  (Hg)  (Cr) 

 (Cu)  (Pb)  (TOC)  (Particle Size) 
  

(1)  S1 

    (BOD)  
2,612-5,083 /   (Oil & Grease)  39.4-112.1 /

  (Cd)   0.05-0.60 /   (Hg)  
 0.002-0.558 /   (Cr)  3.2-13.5 /  
 (Cu)  3.4-29.0 /   (Pb)  2.9-26.1 /
  (TOC)  203.3-494.17 /  

 Very Fine Sand ( )  125-63   
 18.54-49.23 



  4 

 (  1)   

                                                                      4-14 

(2)  S2 

     (BOD)  
2,450-3,917 /   (Oil & Grease)  42.4-116.9 /

  (Cd)   0.05-0.50 /   (Hg)  
0.203-0.397 /   (Cr)  4.0-14.4 /   (Cu)  

 3.5-13.7 /   (Pb)  2.1-23.0 /  

 (TOC)  398.81-743.35 /  
 Silt ( )  63-4   15.68-62.09 

(3)  S3 

     (BOD)  
2,397-5,083 /   (Oil & Grease)  39.8-99.7 /

  (Cd)   0.05-0.60 /   (Hg)  
0.209-0.679 /   (Cr)  4.7-13.7 /   (Cu)  

  0.4-10.9 /   (Pb)  2.1-27.3 /  

 (TOC)  409.82-678.82 /  
 Silt ( )  63-4   15.22-38.39 

(4)  S4 

     (BOD)  
2,500-5,250 /   (Oil & Grease)  37.5-117.1 /

  (Cd)   0.05-0.60 /   (Hg)  
0.187-0.586 /   (Cr)  3.8-17.6 /   (Cu)  

 7.5-34.8 /   (Pb)  2.9-25.1 /  

 (TOC)  240.60-1,156.63 /  
 Very Fine Sand ( )  125-63  

 8.97-46.85  



  4 

 (  1)   

                                                                      4-15 

(5)  S5 

    (BOD)  
2,454-5,833 /   (Oil & Grease)  35.0-102.1 /

  (Cd)   0.05-0.50 /   (Hg)  
0.169-0.500 /   (Cr)  3.3-15.6 /   (Cu)  

  0.04-12.0 /   (Pb)   0.4-28.5 
/   (TOC)  232.78-828.13 /  

 Silt ( )  63-4   
8.80-37.65 

(6)  S6 

    (BOD)  
2,292-6,167 /   (Oil & Grease)  42.6-97.0 /

  (Cd)   0.05-0.60 /   (Hg)  
0.208-0.654 /   (Cr)  2.3-15.3 /   (Cu)  

  0.4-13.2 /   (Pb)  2.3-14.3 /  

 (TOC)  245.38-620.85 /  
 silt ( )  63-4   7.19-55.80 

(7)  S7 

    (BOD)  
2,583-5,083 /   (Oil & Grease)  39.4-126.1 /

  (Cd)   0.05-0.40 /   (Hg)  
 0.002-0.423 /   (Cr)  3.5-17.1 /  
 (Cu)   0.4-22.4 /   (Pb)  2.5-27.1 
/   (TOC)  362.07-1,041.68 /
  Very Fine Sand ( )  125-63 
  13.91-52.51 

 7  
  . . 2558 

   (Hg) 
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 (  1)    

     4-24 

4.1.4    

1)   

(1)   

 2   
 

   
    

 3   (  :   , 2567) 

)    
   

   
 

)   
 

  
    

  

)    
 
 

 

 



  4 
 (  1)    

     4-25 

2)  

  30   
( . . 2536-2565)   

  13  4  37.0   100 
 52  33.0   4.1.4-1 

   

 (1)   (Pressure)  

 1 ,009.73  
 1,022.01    

999.95    
3.91  

(2)   (Temperature) 

 29.1  
 24.6-32.2     

 40.1     
 13.8  

(3)   (Relative Humidity) 

 72.6  
 84.0  63.9   
  89     
 53 

(4)  (Cloud)  

 6.7  10 
     7.9  10 
   5.4  10 

 

 

 



  4 
 (  1)    

     4-26 

(5)   (Wind)  

 3     
    

    
   6.3   

60   

(6)  (Pan Evaporation) 

 156.0  
    66.6  

   4.3  

(7)   (Rainfall) 

 1 ,133.3    
104.1   

 176.5   

(8)  (Sunshine Duration) 

  2 ,312.1  
  235.1  

  136.1  

(9)   

 47.9  
  8.5  

  0.5  

 



  4 
 (  1)    

     4-27 

 4.1.4-1  30    2536-2565 
         81.00  

  48463        81.70   

 13  4  37.0        1.20   

 100  52  33.0      97.00  
            0.80   

 . . . . . . . . . . . . . . . . . . . . . . . .  

 ( ) 
 1,012.50 1,012.00 1,010.80 1,009.60 1,008.00 1,007.40 1,007.40 1,007.60 1,008.50 1,010.00 1,010.90 1,012.10 1,009.73 

 1,021.66 1,019.60 1,022.01 1,016.68 1,015.32 1,014.97 1,013.97 1,014.51 1,018.34 1,016.45 1,017.48 1,020.84 1,022.01 

 1,005.90 1,004.96 1,003.60 1,003.40 1,002.05 999.95 1,000.41 1,000.71 1,001.44 1,002.32 1,003.76 1,005.13 999.95 

 4.30 4.30 4.40 4.20 3.80 3.20 3.00 3.30 3.90 4.20 4.10 4.20 3.91 

 ( ) 

 28.3 28.8 29.3 30.1 30.1 29.6 29.1 29.1 28.7 28.5 28.8 28.3 29.1 

 32.1 32.5 32.8 33.6 33.2 32.2 31.6 31.7 31.5 31.5 32.0 31.8 32.2 

 22.6 23.5 24.9 25.8 26.0 25.9 25.8 25.4 24.6 24.1 23.8 22.5 24.6 

 39.0 38.0 38.0 39.2 40.1 37.5 38.1 37.5 38.1 37.7 38.5 37.2 40.1 

 14.9 13.8 18.5 19.0 19.2 20.0 20.1 21.0 19.6 18.2 17.0 14.0 13.8 

 ( ) 
 65 69 74 73 74 75 76 76 79 79 70 63 72.6 

 79 84 87 86 85 84 84 85 89 89 81 75 84.0 

 54 58 64 64 66 68 69 68 71 71 61 53 63.9 

 23 23 25 31 43 51 46 48 46 44 25 27 23.0 

 ( ) 
 20.5 22.2 23.8 24.6 24.9 24.6 24.3 24.3 24.5 24.2 22.3 20.2 23.4 

 ( ) 
 - - - - - 66.6 42.8 42.3 - - - 4.3 156.0 

 5.8 5.9 7.0 8.1 10.0 10.6 10.3 10.5 9.8 7.5 6.8 6.4 8.2 

07.00 LST 5.0 5.0 6.1 7.4 9.1 9.9 9.7 9.4 8.6 6.6 6.3 5.8 7.4 

 (1-10) 

 5.4 5.9 6.0 6.4 7.1 7.4 7.8 7.9 7.8 7.3 6.4 5.4 6.7 

 ( ) 
 5.1 6.0 7.5 6.2 6.6 8.3 8.1 7.6 6.0 4.3 4.8 5.2 6.3 

 30.0 35.0 36.0 50.0 50.0 52.0 48.0 52.0 60.0 45.0 30.0 30.0 60.0 

 N SW SW SW SW SW SW SW SW E N N - 
 ( ) 

 22.4 15.9 48.3 66.4 119.7 146.7 109.0 108.8 234.6 209.2 40.6 11.7 1,133.3 

 2.1 2.6 4.8 6.4 11.0 12.5 12.2 12.7 17.1 15.9 5.2 1.6 104.1 

  176.5 35.7 63.8 100.2 87.2 120.7 103.2 126.0 118.3 116.2 36.8 51.5 176.5 

 ( ) 
 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 

 20.9 14.4 10.7 7.4 1.7 0.5 0.5 0.3 0.6 5.9 15.9 23.9 102.7 

 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 0.5 0.9 3.1 5.4 7.1 5.3 3.6 3.4 7.0 8.5 2.6 0.5 47.9 

 0.0 0.0 0.2 0.0 0.1 0.0 0.2 0.1 0.2 0.0 0.0 0.0 0.8  

 : , 2567  



  4 
 (  1)    

     4-28 

3)  

 
   

  
  . . 2562-2566   4  

 7   
      

  . . 2562-2566   3   7  

(  3.1.4-1)  

A1 :   
 0.75  (

) 
    

A2 :    
1.75  ( ) 

 

A3 :    0.75 

 ( ) 
 

 

A4 :    5  
( ) 

 
  

A5 :   

   (TSP)  
 (SO2)  (NO2)  (CO)   

(Total HC as Methane)  (Zn as ZnO)  
 4.1.4-2  



  4 
 (  1)    

     4-29 

 
 4.1.4-1  

 



  4 
 (  1)    

     4-30 

(1)  (TSP)  24  

 (TSP)  24  . . 2562-
2566   (A1)  

 0.010-0.295 /  (10-295 / )  (A2)  
 0.013-0.326 /  (13-326 / )  

 (A3)  0.015-0.266 /  (15-266 / ) 
 (A4)  0.008-0.216 /  (8-216 /

)  (A5)  0.024-0.259 /
 (24-259 / )  

  24 ( . . 2547)  
 

 (TSP)  24   0.33 /  (330 / ) 
  

 (TSP)  24    (A2)  0.326 /   
(326 / )  98.79  

(2)  (SO2)  24  

 (SO2)  24   
. . 2562-2566   (A1) 

  0.0010-0.0162 /  (  1-16.2 / ) 
 (A2)   0.0010-0.0141 /  (   

1-14.1 / )  (A3)    0.0010-0.0089 
/  (  1-8.9 / )  (A4)  

 0.0010-0.0097 /  (  1-9.7 / ) 

 24 ( . . 2547)    
 (SO2)  24   0.30  

/  (300 / )    
 (SO2)  24   

 (A1)  0.0162 /  
(16.2 / )  5.40  



  4 
 (  1)    

     4-31 

(3)  (SO2)  1  

 (SO2)  1  . . 
2562-2566   (A1)  

  0.0026-0.0654 /  (  2.6-65.4 / 
)  (A2)  0.0018-0.0243 /  (1.8-24.3 

/ )  (A3)    0.0026-0.0864 /

 (  2.6-86.4 / )  (A4)  
0.0003-0.0230 /  (0.3-23.0 / ) 

 (A5)   0.0026-0.0864 /  (  2.6-86.4 
/ ) 

 21 ( . . 2544)  
 1   (SO2) 

 1   0.78 /  (780 / )   
  (SO2)   

1    (A3)  (A5)  

0.0864 /  (86.4 / )  11.08  

(4)  (NO2)  1  

 (NO2)  1   
. . 2562-2566   (A1) 

 0.0019-0.1844 /  (  1.9-184.4 /
)  (A2)  0.0004-0.0186 /  (0.4-18.6 /

)  (A3)   0.0004-0.1637 /  
(  0.4-163.7 / )  (A4)  0.0002-0.0184 

/  (0.2-18.4 / )  
(A5)  0.0019-0.1599 /  (1.9-159.9 / ) 

 
 33 ( . . 2552)    

 (NO2)  1   0.32 
/  (320 / )   

 (NO2)  1   
 (A1)  0.1844 /  

(184.4 / )  61.47  



  4 
 (  1)    

     4-32 

(5)  (CO) 

 (CO)  8  . . 
2562-2566   (A1) 

 0.26-1.05 /  (260-1,050 / )  (A2) 

 0.13-0.87 /  (130-870 / )  
(A3)  0.15-0.81 /  (150-810 / ) 

 (A4)  0.14-0.90 /  (140-900 /
) 

  10 ( . . 2538)   
 (CO)  8   10.26 /

 (10,260 / )    
 (CO)  8   

 (A1)  1.05 /   
(1,050 / )  10.23  

(6)  (Total HC as Methane) 

 (Total HC as 

Methane) . . 2562-2566  

 (A1)  0.12-0.49 /  (120-490 / ) 
 (A2)  0.06-0.80 /  (60-800 / ) 

 (A3)  0.07-0.38 /  (70-380 /
)  (A4)  0.06-0.42 /   

(60-420 / )  
 (Total HC as Methane)    (A2)  0.80 /   

(80 / )  

(7)  (Zn as ZnO) 

 (Zn as ZnO) . . 2562-2566  

 (A1)    
0.01-0.01 /  (  10-10 / )  (A3)  

  0.01-0.01 /  (  10-10 / )  
 (A5)   0.01-0.01 /   

(  10-10 / )    
(Zn as ZnO)   0.01 /  (10 / ) 
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  4 
 (  1)   

     4-43 

4.1.5  

 
 

   
 . . 2562-2566   4   7   

(  4.1.5-1)  

N1 :     

N2 :    

N3 :    

N4 :    

   24  (Leq 24 hr)  
(Lmax)  4.1.5-1 

 

1)  24  (Leq 24 hr) 

 24  (Leq 24 hr) . . 2562-2566   
 (N1)  49.1-64.5 

  (N2)  56.4-67.2   (N3)  
48.4-62.3   (N4)  47.3-61.0  

  15 ( . . 2540)  
  (Leq)  24   70   

 

2)  (Lmax) 

 (Lmax) . . 2562-2566  
 (N1)  71.0-99.2   

 (N2)  62.2-97.5   (N3)  69.0-99.7 
  (N4)  63.5-99.4  

  15 ( . . 2540)  
  (Lmax)  115   

  



  4 
 (  1)   

     4-44 

 
 4.1.5-1  

 



  4 
 (  1)   

     4-45 

 4.1.5-1   

  
 dB(A) 1/ 

Leq 24 hr Lmax 

1.  
 (N1) 

02-09/08/62 58.6-61.1 81.6-88.2 

15-22/10/62 55.9-60.0 79.3-91.1 

06-13/12/62 53.8-57.3 77.1-79.8 
 

08-15/09/63 54.2-62.1 81.7-99.2 
 

26/10/63-01/11/63 51.3-55.8 73.5-94.0 

 04-11/12/63 56.6-61.1 82.4-92.6 

 23-30/04/64 55.1-59.5 74.9-88.1 

 26/10/64-02/11/64 59.6-61.3 83.5-89.5 

 22-29/12/64 49.4-55.1 71.0-86.7 

 05-12/04/65 63.9-64.5 80.4-89.4 

 18-25/07/65 58.1-60.3 84.7-89.3 

 18-25/10/65 53.2-58.3 72.4-79.1 

 02-09/06/66 58.2-62.4 76.2-96.9 

 24-31/08/66 54.3-61.2 78.7-98.7 

 28/11/66-05/12/66 49.1-57.7 78.0-98.0  
-  49.1-64.5 71.0-99.2 

2.  (N2) 02-09/08/62 64.1-65.3 77.0-85.5 
 

15-22/10/62 63.7-65.2 71.1-91.1 
 

06-13/12/62 66.5-67.2 80.0-89.1 
 

08-15/09/63 62.1-64.1 90.4-97.5 

 26/10/63-01/11/63 58.1-59.0 62.2-84.7 

 04-11/12/63 63.5-65.3 77.7-93.5 

 23-30/04/64 61.9-65.5 76.5-89.8 

 26/10/64-02/11/64 61.4-62.8 74.5-86.7 

 22-29/12/64 60.3-61.9 65.6-92.1 

 05-12/04/65 56.7-58.7 79.1-84.3 

 18-25/07/65 56.4-58.8 78.6-89.7 

 18-25/10/65 56.4-58.9 68.3-73.6 

 02-09/06/66 63.5-64.4 78.9-87.7 

 24-31/08/66 59.2-62.1 76.6-86.0 

 28/11/66-05/12/66 58.2-61.1 75.9-84.9 

 -  56.4-67.2 62.2-97.5 
1/ 70 115 

 



  4 
 (  1)   

     4-46 

 4.1.5-1 ( )   

  
 dB(A) 1/ 

Leq 24 hr Lmax 

3.  (N3) 02-09/08/62 57.6-61.4 82.6-89.1 
 

15-22/10/62 54.2-56.5 79.7-93.9 
 

06-13/12/62 53.0-55.3 80.7-87.9 
 

08-15/09/63 55.9-60.2 69.0-96.7 
 

26/10/63-01/11/63 57.9-61.3 79.3-98.7 

 04-11/12/63 49.2-52.0 76.3-87.5 

 23-30/04/64 55.2-58.5 85.3-99.7 

 26/10/64-02/11/64 59.2-62.3 80.4-88.8 

 22-29/12/64 53.0-56.1 84.1-93.1 

 05-12/04/65 56.3-58.8 81.6-89.0 

 18-25/07/65 57.5-60.5 80.9-89.6 

 18-25/10/65 50.8-60.8 78.6-90.7 

 02-09/06/66 52.0-55.6 72.4-93.6 

 24-31/08/66 50.1-60.7 75.2-99.6 

 28/11/66-05/12/66 48.4-57.1 83.6-92.5 

 -  48.4-62.3 69.0-99.7 
4.  (N4) 02-09/08/62 49.0-51.6 71.5-88.6 

 15-22/10/62 50.7-54.3 76.4-94.6 

 06-13/12/62 53.8-57.3 77.2-86.4 

 08-15/09/63 50.1-53.3 73.8-87.8 

 26/10/63-01/11/63 48.4-53.9 65.8-79.4 

 04-11/12/63 54.3-56.5 78.7-99.4 

 23-30/04/64 55.3-58.7 76.7-80.6 

 26/10/64-02/11/64 58.2-61.0 81.1-84.8 

 22-29/12/64 48.3-53.6 74.8-95.0 

 05-12/04/65 51.7-55.7 75.7-89.2 

 18-25/07/65 54.0-56.9 80.3-88.6 

 18-25/10/65 47.3-54.9 63.5-72.5 

 02-09/06/66 52.5-58.7 86.2-94.6 

 24-31/08/66 52.1-56.1 75.5-97.2 

 28/11/66-05/12/66 52.0-56.4 75.4-97.5 

 -  47.3-61.0 63.5-99.4 
1/ 70 115 

 :    1/    15 ( . . 2540)   

 :   
  ( .)  . . 2562-2566



  4 
 (  1)   

     4-47 

4.1.6  

1)  

 
       

 
      

        
       

    
      

     

   9 
    1    

  11      
     1 

 2  1  2 

   
   

  4.1.1-1 (  . . 2554 (  1:60000)) 

2)    

 
 

   
  . . 2562-2566   4   4.1.6-1 

 

SW1  :   7 
 SW2 :   
 SW3  :   
 SW4  :   



  4 
 (  1)   

     4-48 

 

 

 
 4.1.6-1  



  4 
 (  1)   

     4-49 

   (temperature) -  (pH) 

 (Salinity)  (Turbidity)  (SS)  (DO)  (BOD)  

(COD)  (Oil & Grease)  (Total Hardness) -  (NO3-N) 

-  (NH3-N)  (Total-N)  (Total-P)  

(Cyanide)  (Phenols)  (Cr+6)  (Pb)  (Cd)  (Hg)  
(Zn)  (FCB)  (TCB) 

 4.1.6-1  
 8 ( . . 2537)   (  3  4) 

 

(1)  7 (SW1) 

  2562-2566   
(temperature)  3.17-36.3  -  (pH)  7.17-8.61 

 (Salinity) 0.06-7.8  (ppt)  (Turbidity)  2.4-54.3  (NTU)  
 (SS)  2.5-25.26   (DO)  

 2.16-7.38   (BOD)  1-6   (COD)  
 26-72   (Oil & Grease)  0.4-0.8  

  (Total Hardness)  167.7-1,522.2  -
 (NO3-N)  0.38  ( ) -   

(NH3-N)  0.01-4.81   (Total-N)  
0.43-16.83   (Total-P)  0.22-6.33   

 (Cyanide)  0.001  ( )  (Phenols) 

 0.001  ( )  (Cr+6)  

 0.02  ( )  (Pb)  
0.001-0.002   (Cd)  0.001  (

)  (Hg)  0.0005  ( )  (Zn)  
 0.04-0.18   (FCB)   

79  1.6x105  100   (TCB) 

 4.0x102  1.6x105  100  

 



  4 
 (  1)   

     4-50 

 
  8 ( . . 2537)  

   3  
 4   (BOD) -  (NO3-N) -  (NH3-N) 

 (FCB)  (TCB) 
  

(2)  (SW2) 

  2562-2566   
(temperature)  27.1-33.8  -  (pH)  7.09-8.50 

 (Salinity) 0.08-33.4  (ppt)  (Turbidity)  1.4-24.1  (NTU) 

 (SS)  2.5-20.3   (DO) 
 1.59-4.92   (BOD)  1-6   (COD) 

 18-124   (Oil & Grease)  0.4-0.8 
  (Total Hardness)  248.3-6,549.6  -

 (NO3-N)  0.02-9.89  -  (NH3-N) 
 0.01-5.56   (Total-N)  0.24-10.85 
  (Total-P)  0.01-6.22   

(Cyanide)  0.001  ( )  (Phenols) 

 0.001  ( )  (Cr+6)  
0.02  ( )  (Pb)  0.001   
( )  (Cd)  0.001  (

)  (Hg)  0.00050.0016   (Zn) 

 0.04-0.10   (FCB)  78  
1.6x105  100   (TCB)  1.3x103  

 1.6x105  100  

 
  8 ( . . 2537)  

   3 
 4   (DO)  (BOD) -  (NO3-N) -
 (NH3-N)  (FCB)  (TCB)  

 



  4 
 (  1)   

     4-51 

(3)  (SW3) 

  2562-2566   
(temperature)  27.6-35.9  -  (pH)  7.10-8.80 

 (Salinity) 0.02-7.4  (ppt)  (Turbidity)  1.4-78.7  (NTU)  

 (SS)  2.5-70.88   (DO) 
 2.12-8.19   (BOD)  2-9   (COD) 
 23-107   (Oil & Grease)  0.5-1.0 

  (Total Hardness)  78.6-1,533.5  -
 (NO3-N)  0.07-14.22  -  (NH3-N) 

 0.01-8.93   (Total-N)  0.02-16.76 
  (Total-P)  0.24-5.71   

(Cyanide)  0.001-0.001   (Phenols)  0.001 
 ( )  (Cr+6)  0.02 

 ( )  (Pb)  0.001-0.002  
 (Cd)  0.001  ( )  (Hg)  

 0.0005  ( )  (Zn)   
0.04-0.06   (FCB)  3.3x102  
1.6x105  100   (TCB)  2.4x103  

 1.6x105  100  

 
  8 ( . . 2537)  

   3 
 4  (DO)  (BOD) -  (NO3-N) -
 (NH3-N)  (FCB)  (TCB)  

 

 



  4 
 (  1)   

     4-52 

(4)  (SW4) 

  2562-2566   
(temperature)  27.3-35.6  -  (pH)  7.10-8.94 

 (Salinity) 0.30-26.9  (ppt)  (Turbidity)  4.1-82.5  (NTU)  

 (SS)  2.5-86.7   (DO) 
 1.1-6.36   (BOD)  1.1-6.36   

(COD)  23-118   (Oil & Grease)  0.4-0.8 
  (Total Hardness)  320.8-6,720.7  

-  (NO3-N)  0.22-11.06  -  (NH3-N)  
 0.01-5.74   (Total-N)  0.57-12.7 

  (Total-P)  0.01-5.66   

(Cyanide)  0.001  ( )  (Phenols)  
 0.001  ( )  (Cr+6)  

0.02  ( )  (Pb)  0.001-0.001 
  (Cd)  0.001  ( )  

(Hg)  0.0005  ( )  (Zn)  
 0.04-0.06   (FCB)  1.3x103 
 1.6x105  100   (TCB)  

3.5x102  1.6x105  100  

 
  8 ( . . 2537)  

   3 
 4  (DO)  (BOD) -  (NO3-N) -
 (NH3-N)  (FCB)  (TCB)  

 

 

 



 
 4 

 (
 1)

 
 

 
 

 

 
 

 
 

 4-
53

 

 4.
1.6

-1 
 

 25
62

-25
66

 

 
 

 7 
(SW

1) 
 

4/
 

 
5/
 

 25
62

 
 25

63
 

 25
64

 
 25

65
 

 25
66

 
-

 
1.

  
ºC

 
28

.0
-3

2.
7 

26
.9

-3
4.

4 
30

.1
-3

3.
0 

3.
17

-3
3.

5 
29

.8
-3

6.
3 

3.
17

-3
6.

3 
 2/

 
 2/

 
2.

-
 (p

H)
 

- 
7.

37
-7

.6
3 

7.
42

-8
.6

1 
7.

17
-8

.0
5 

7.
42

-7
.7

5 
7.

85
-8

.5
8 

7.
17

-8
.6

1 
5.0

-9.
0 

5.0
-9.

0 
3.

 (S
al

in
ity

) 
pp

t 
0.

06
-0

.8
 

0.
6-

7.
8 

0.
3-

0.
9 

0.
5-

0.
8 

0.
6-

3.
7 

0.
06

-7
.8

 
- 

- 
4.

 (T
ur

bi
di

ty
) 

NT
U 

4.
6-

17
.1

 
6.

3-
17

 
6.

4-
54

.3
 

2.
4-

28
.2

 
3.

1-
10

.4
 

2.
4-

54
.3

 
- 

- 
5.

 (S
S)

 
/

 
10

.7
9-

25
.2

6 
8.

13
-1

7.
54

 
<2

.5
-1

6.
3 

<2
.5

-3
.0

 
<2

.5
-4

.5
 

<2
.5

-2
5.

26
 

- 
- 

6.
 (D

O
) 

/
 

3.
14

-5
.1

1 
3.

02
-3

.6
6 

2.
16

-7
.3

8 
3.

08
-6

.5
9 

2.
16

-7
.6

6 
2.

16
-7

.3
8 

4 
2 

7.
 (B

O
D)

 
/

 
1-

3 
1-

5 
3-

6 
2-

6 
2-

5 
1-

6 
2 

4 

8.
 (C

O
D)

 
/

 
26

-3
6 

35
-6

2 
30

-7
2 

34
-5

1 
35

-5
6 

26
-7

2 
- 

- 

9.
 (O

il&
Gr

ea
se

) 
/

 
0.

5-
0.

7 
0.

7-
0.

7 
0.

6-
0.

7 
0.

6-
0.

8 
0.

4-
0.

8 
0.

4-
0.

8 
- 

- 

10
.

 (T
ot

al
 H

ar
dn

es
s) 

/
 

16
7.

7-
25

2.
4 

18
1.

1-
1,

52
2.

2 
19

3.
6-

27
5.

8 
18

5.
3-

29
0.

2 
21

3.
2-

1,
13

0.
3 

16
7.

7-
1,

52
2.

2 
- 

- 

11
.

-
 (N

O
3-N

) 
/

 
0.

43
 

- 
0.

38
 

1.
56

 
9.

04
-1

5.
34

 
0.

38
 

5.0
 

5.0
 

12
.

-
 (N

H 3
-N

) 
/

 
0.

57
 

- 
0.

36
 

4.
81

 
<0

.0
1-

2.
2 

<0
.0

1-
4.

81
 

0.5
 

0.
5 

13
.

 (T
ot

al
-N

) 
/

 
0.

62
-6

.2
1 

1.
31

-1
3.

31
 

2.
05

-1
6.

83
 

7.
84

-1
3.

96
 

0.
43

 
0.

43
-1

6.
83

 
- 

- 
14

.
 (T

ot
al

-P
) 

/
 

0.
57

-2
.5

5 
0.

83
-2

.0
2 

0.
22

-1
.9

1 
0.

46
-1

.7
3 

6.
33

 
0.

22
-6

.3
3 

- 
- 

15
.

 (C
ya

ni
de

) 
/

 
<0

.0
01

 
- 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

0.
00

5 
- 

16
.

 (P
he

no
ls

) 
/

 
<0

.0
01

 
- 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

0.
00

5 
0.

00
5 

17
.

 (C
r+6

) 
/

 
<0

.0
2 

- 
<0

.0
2 

<0
.0

2 
<0

.0
2 

<0
.0

2 
0.

05
 

0.
05

 
18

.
 (P

b)
 

/
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
-0

.0
02

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

-0
.0

02
 

0.
05

 
0.

05
 

19
.

 (C
d)

 
/

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
0.

00
5 

0.
00

5 
20

.
 (H

g)
 

/
 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

0.
00

2 
0.

00
2 

21
.

 (Z
n)

 
/

 
0.

09
-0

.1
2 

0.
07

-0
.1

2 
<0

.0
4-

0.
17

 
0.

12
-0

.1
8 

0.
10

-0
.1

8 
<0

.0
4-

0.
18

 
1 

1 
22

.
 (F

CB
) 

M
PN

/1
00

 m
L 

2.
2x

10
3 -1

.7
x1

04  
4.

9x
10

3 ->
1.

6x
10

5  
2.

2x
10

3 ->
1.

6x
10

5  
79

-1
.3

x1
04  

2.
3x

10
2 ->

1.
6x

10
5  

79
->

1.
6x

10
5  

4,
00

0 
- 

23
.

 (T
CB

) 
M

PN
/1

00
 m

L 
1.

3x
10

4 -1
.6

x1
05  

7.
9x

10
3 ->

1.
6x

10
5  

2.
4x

10
4 ->

1.
6x

10
5  

7.
9x

10
2 -9

.2
x1

04  
4.

0x
10

2 ->
1.

6x
10

5  
4.

0x
10

2 ->
1.

6x
10

5  
20

,00
0 

- 

 



 
 4 

 (
 1)

 
 

 
 

 

 
 

 
 

 4-
54

 

 4.
1.6

-1 
(

) 
 

 25
62

-25
66

 

 
 

 (S
W

2) 
 

4/
 

 
5/
 

 25
62

 
 25

63
 

 25
64

 
 25

65
 

 25
66

 
-

 
1.

  
ºC

 
27

.8
-3

1.
8 

27
.1

-3
0.

3 
28

.3
-3

3.
2 

27
.2

-3
1.

4 
29

.0
-3

3.
8 

27
.1

-3
3.

8 
 2/

 
 2/

 
2.

-
 (p

H)
 

- 
7.

27
-8

.0
0 

7.
29

-8
.0

8 
7.

09
-8

.0
1 

7.
17

-7
.9

2 
7.

21
-8

.5
0 

7.
09

-8
.5

0 
5.0

-9.
0 

5.0
-9.

0 
3.

 (S
al

in
ity

) 
pp

t 
0.

08
-3

1.
13

 
4.

6-
33

.4
 

2.
6-

29
.1

 
3.

0-
15

.2
 

7.
0-

24
.9

 
0.

08
-3

3.
4 

- 
- 

4.
 (T

ur
bi

di
ty

) 
NT

U 
2.

9-
24

.1
 

2.
6-

9.
7 

3.
1-

10
.9

 
1.

4-
5.

4 
1.

4-
6.

4 
1.

4-
24

.1
 

- 
- 

5.
 (S

S)
 

/
 

5.
69

-2
0.

3 
4.

41
-9

.0
9 

<2
.5

-6
.5

 
<2

.5
-4

.2
 

<2
.5

-3
.4

 
<2

.5
-2

0.
3 

- 
- 

6.
 (D

O
) 

/
 

2.
60

-4
.8

8 
1.

59
-3

.8
6 

3.
11

-4
.4

8 
2.

44
-4

.9
2 

2.
00

-4
.4

5 
1.

59
-4

.9
2 

4 
2 

7.
 (B

O
D)

 
/

 
<1

-2
 

1-
4 

2-
5 

<1
-6

 
2-

5 
<1

-6
 

2 
4 

8.
 (C

O
D)

 
/

 
18

-5
2 

23
-6

2 
52

-1
24

 
46

-6
3 

40
-9

7 
18

-1
24

 
- 

- 

9.
 (O

il&
Gr

ea
se

) 
/

 
0.

5-
0.

6 
0.

6-
0.

8 
0.

5-
0.

6 
0.

6-
0.

7 
0.

4-
0.

6 
0.

4-
0.

8 
- 

- 

10
.

 (T
ot

al
 H

ar
dn

es
s) 

/
 

24
8.

3-
6,

45
0.

9 
92

6.
2-

6,
24

5 
69

8-
6,

38
1.

4 
91

7.
7-

3,
85

1.
5 

1,
42

7.
2-

6,
54

9.
6 

24
8.

3-
6,

54
9.

6 
- 

- 

11
.

-
 (N

O
3-N

) 
/

 
0.

02
 

- 
<2

.5
-0

.1
1 

0.
62

 
0.

55
-9

.8
9 

0.
02

-9
.8

9 
5.0

 
5.0

 

12
.

-
 (N

H 3
-N

) 
/

 
0.

36
 

- 
<2

.5
-0

.1
8 

5.
56

 
<0

.0
1-

0.
30

 
<0

.0
1-

5.
56

 
0.5

 
0.

5 

13
.

 (T
ot

al
-N

) 
/

 
0.

30
-4

.8
9 

0.
35

-5
.8

9 
0.

62
-3

.7
3 

2.
86

-1
0.

85
 

0.
24

 
0.

24
-1

0.
85

 
- 

- 
14

.
 (T

ot
al

-P
) 

/
 

0.
03

-0
.5

9 
<0

.0
1-

1.
21

 
<0

.0
1-

0.
16

 
0.

28
-1

.3
2 

6.
22

 
<0

.0
1-

6.
22

 
- 

- 
15

.
 (C

ya
ni

de
) 

/
 

<0
.0

01
 

- 
<0

.0
01

 
0.

00
1 

<0
.0

01
 

<0
.0

01
 

0.
00

5 
- 

16
.

 (P
he

no
ls

) 
/

 
<0

.0
01

 
- 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

0.
00

5 
0.

00
5 

17
.

 (C
r+6

) 
/

 
<0

.0
2 

- 
<0

.0
2 

<0
.0

2 
<0

.0
2 

<0
.0

2 
0.

05
 

0.
05

 
18

.
 (P

b)
 

/
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

0.
05

 
0.

05
 

19
.

 (C
d)

 
/

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
0.

00
5 

0.
00

5 
20

.
 (H

g)
 

/
 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5-

0.
00

16
 

<0
.0

00
5-

0.
00

16
 

0.
00

2 
0.

00
2 

21
.

 (Z
n)

 
/

 
<0

.0
4-

0.
07

 
<0

.0
4-

0.
06

 
<0

.0
4-

0.
10

 
0.

06
-0

.0
9 

<0
.0

4-
0.

08
 

<0
.0

4-
0.

10
 

1 
1 

22
.

 (F
CB

) 
M

PN
/1

00
 m

L 
1.

3x
10

3 -7
.9

x1
03  

78
->

1.
6x

10
5  

3.
5x

10
3 -5

.4
x1

04  
2.

3x
10

2 -1
.7

x1
04  

3.
3x

10
3 -1

.6
x1

05  
78

->
1.

6x
10

5  
4,

00
0 

- 
23

.
 (T

CB
) 

M
PN

/1
00

 m
L 

2.
4x

10
4 -3

.5
x1

04  
2.

4x
10

3 ->
1.

6x
10

5  
5.

4x
10

3 -9
.2

x1
04  

1.
3x

10
3 -1

.6
x1

05  
7.

9x
10

3 ->
1.

6x
 0

5  
1.

3x
10

3 ->
1.

6x
10

5  
20

,00
0 

- 

 



 
 4 

 (
 1)

 
 

 
 

 

 
 

 
 

 4-
55

 

 4.
1.6

-1 
(

) 
 

 25
62

-25
66

 

 
 

 (S
W

3) 
 

4/
 

 
5/
 

 25
62

 
 25

63
 

 25
64

 
 25

65
 

 25
66

 
-

 
1.

  
ºC

 
28

.9
-3

1.
0 

30
.5

-3
3.

3 
29

.6
-3

5.
2 

27
.6

-3
3.

8 
30

.4
-3

5.
9 

27
.6

-3
5.

9 
 2/

 
 2/

 
2.

-
 (p

H)
 

- 
7.

29
-7

.6
7 

7.
63

-7
.9

4 
7.

10
-8

.7
0 

7.
41

-8
.3

0 
7.

43
-8

.8
0 

7.
10

-8
.8

0 
5.0

-9.
0 

5.0
-9.

0 
3.

 (S
al

in
ity

) 
pp

t 
0.

02
-0

.3
 

0.
2-

0.
3 

0.
2-

0.
4 

0.
2-

0.
3 

0.
3-

7.
4 

0.
02

-7
.4

 
- 

- 
4.

 (T
ur

bi
di

ty
) 

NT
U 

7.
6-

67
.4

 
5.

6-
18

.1
 

3.
6-

78
.7

 
1.

4-
19

.3
 

3.
2-

42
.7

 
1.

4-
78

.7
 

- 
- 

5.
 (S

S)
 

/
 

10
.4

6-
70

.8
8 

9.
09

-3
5.

32
 

3.
4-

22
.1

 
<2

.5
-5

.4
 

4.
8-

12
.9

 
<2

.5
-7

0.
88

 
- 

- 
6.

 (D
O

) 
/

 
3.

14
-4

.5
9 

3.
90

-5
.3

3 
3.

15
-5

.6
2 

5.
35

-7
.9

5 
2.

12
-8

.1
9 

2.
12

-8
.1

9 
4 

2 

7.
 (B

O
D)

 
/

 
2-

2 
2-

3 
3-

5 
2-

6 
3-

9 
2-

9 
2 

4 

8.
 (C

O
D)

 
/

 
28

-4
1 

36
-6

6 
28

-7
4 

23
-5

1 
37

-1
07

 
23

-1
07

 
- 

- 

9.
 (O

il&
Gr

ea
se

) 
/

 
0.

5-
0.

8 
0.

6-
0.

8 
0.

6-
0.

7 
0.

6-
0.

7 
0.

6-
1.0

 
0.

5-
1.0

 
- 

- 

10
.

 (T
ot

al
 H

ar
dn

es
s) 

/
 

78
.6

-1
61

.2
 

11
1.

5-
15

3.
2 

11
1.

3-
12

7.
1 

13
0.

5-
24

8.
9 

15
7.

8-
1,

53
3.

5 
78

.6
-1

,5
33

.5
 

- 
- 

11
.

-
 (N

O
3-N

) 
/

 
0.

07
 

- 
0.

75
 

1.
01

 
8.

89
-1

4.
22

 
0.

07
-1

4.
22

 
5.0

 
5.0

 

12
.

-
 (N

H 3
-N

) 
/

 
0.

19
 

- 
0.

24
 

8.
93

 
<0

.0
1-

0.
63

 
<0

.0
1-

8.
93

 
0.5

 
0.

5 

13
.

 (T
ot

al
-N

) 
/

 
0.

89
-7

.7
2 

1.
63

-1
3.

5 
1.

67
-1

4.
72

 
7.

03
-1

6.
76

 
0.

02
 

0.
02

-1
6.

76
 

- 
- 

14
.

 (T
ot

al
-P

) 
/

 
0.

24
-1

.0
5 

0.
80

-1
.3

1 
0.

44
-0

.8
3 

0.
45

-0
.6

6 
5.

71
 

0.
24

-5
.7

1 
- 

- 
15

.
 (C

ya
ni

de
) 

/
 

<0
.0

01
 

- 
<0

.0
01

 
0.

00
1 

<0
.0

01
 

<0
.0

01
-0

.0
01

 
0.

00
5 

- 
16

.
 (P

he
no

ls
) 

/
 

<0
.0

01
 

- 
<0

.0
01

 
- 

<0
.0

01
 

<0
.0

01
 

0.
00

5 
0.

00
5 

17
.

 (C
r+6

) 
/

 
<0

.0
2 

- 
<0

.0
2 

- 
<0

.0
2 

<0
.0

2 
0.

05
 

0.
05

 
18

.
 (P

b)
 

/
 

<0
.0

01
-0

.0
02

 
0.

00
1 

<0
.0

01
 

<0
.0

01
 

<0
.0

1 
<0

.0
01

-0
.0

02
 

0.
05

 
0.

05
 

19
.

 (C
d)

 
/

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
0.

00
5 

0.
00

5 
20

.
 (H

g)
 

/
 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

<0
.0

00
5 

0.
00

2 
0.

00
2 

21
.

 (Z
n)

 
/

 
<0

.0
4-

0.
06

 
<0

.0
4 

<0
.0

4-
0.

05
 

<0
.0

4-
0.

05
 

< 
0.

04
 

<0
.0

4-
0.

06
 

1 
1 

22
.

 (F
CB

) 
M

PN
/1

00
 m

L 
1.

3x
10

3 -2
.2

x1
04  

1.
7x

10
3 ->

1.
6x

10
5  

1.
3x

10
4 -1

.6
x1

05  
3.

3x
10

2 -7
.9

x1
03  

1.
3x

10
3 ->

1.
6x

10
5  

3.
3x

10
2 ->

1.
6x

10
5  

4,
00

0 
- 

23
.

 (T
CB

) 
M

PN
/1

00
 m

L 
1.

7x
10

4 -9
.2

x1
04  

1.
7x

10
4 ->

1.
6x

10
5  

3.
5x

10
4 ->

1.
6x

10
5  

2.
4x

10
4 -9

.2
x1

04  
2.

4x
10

3 ->
1.

6x
10

5  
2.

4x
10

3 ->
1.

6x
10

5  
20

,00
0 

- 

 



 
 4 

 (
 1)

 
 

 
 

 

 
 

 
 

 4-
56

 

 4.
1.6

-1 
(

) 
 

 25
62

-25
66

 

 
 

 (S
W

4) 
 

4/
 

 
5/
 

 25
62

 
 25

63
 

 25
64

 
 25

65
 

 25
66

 
-

 
1.

  
ºC

 
28

.5
-3

1.
7 

27
.3

-3
0.

9 
29

.6
-3

5.
6 

27
.6

-3
1.

9 
30

.0
-3

2.
8 

27
.3

-3
5.

6 
 2/

 
 2/

 
2.

-
 (p

H)
 

- 
7.

13
-7

.6
4 

7.
43

-7
.6

6 
7.

12
-7

.8
3 

7.
10

-8
.0

7 
7.

42
-8

.9
4 

7.
10

-8
.9

4 
5.0

-9.
0 

5.0
-9.

0 
3.

 (S
al

in
ity

) 
pp

t 
0.

15
-2

0.
5 

3.
30

-1
8.

5 
0.

90
-1

7.
6 

1.
90

-2
6.

9 
0.

30
-1

1.
5 

0.
30

-2
6.

9 
- 

- 
4.

 (T
ur

bi
di

ty
) 

NT
U 

7.
3-

45
.4

 
4.

1-
82

.5
 

4.
8-

67
.2

 
6.

6-
49

.7
 

4.
4-

35
.6

 
4.

1-
82

.5
 

- 
- 

5.
 (S

S)
 

/
 

11
.2

-8
6.

7 
6.

16
-5

3.
32

 
5.

1-
13

.5
 

<2
.5

-1
1.

4 
<2

.5
-4

.8
 

<2
.5

-8
6.

7 
- 

- 
6.

 (D
O

) 
/

 
1.

1-
3.

77
 

2.
53

-4
.3

3 
2.

31
-3

.8
4 

2.
75

-4
.8

2 
2.

05
-6

.3
6 

1.
1-

6.
36

 
4 

2 

7.
 (B

O
D)

 
/

 
2-

4 
2-

5 
3-

6 
<1

-8
 

4-
8 

<1
-8

 
2 

4 

8.
 (C

O
D)

 
/

 
30

-4
3 

36
-6

4 
46

-7
6 

23
-1

18
 

36
-9

9 
23

-1
18

 
- 

- 

9.
 (O

il&
Gr

ea
se

) 
/

 
0.

5-
0.

6 
0.

6-
0.

7 
0.

7-
0.

8 
0.

5-
0.

8 
0.

4-
0.

8 
0.

4-
0.

8 
- 

- 

10
.

 (T
ot

al
 H

ar
dn

es
s) 

/
 

33
5.

8-
4,

65
0.

1 
68

4.
5-

3,
95

0 
32

0.
8-

3,
33

5.
1 

47
0.

3-
6,

72
0.

7 
11

4.
6-

2,
28

4.
3 

32
0.

8-
6,

72
0.

7 
- 

- 

11
.

-
 (N

O
3-N

) 
/

 
0.

51
 

- 
0.

22
 

1.
06

 
8.

14
-1

1.
06

 
0.

22
-1

1.
06

 
5.0

 
5.0

 

12
.

-
 (N

H 3
-N

) 
/

 
0.

24
 

- 
0.

31
 

5.
74

 
<0

.0
1-

0.
81

 
<0

.0
1-

5.
74

 
0.5

 
0.

5 

13
.

 (T
ot

al
-N

) 
/

 
0.

57
-2

.9
2 

0.
93

-9
.0

7 
0.

63
-9

.4
7 

1.
64

-1
2.

7 
1.

27
 

0.
57

-1
2.

7 
- 

- 
14

.
 (T

ot
al

-P
) 

/
 

0.
02

-0
.4

1 
0.

01
-0

.7
9 

<0
.0

1-
0.

63
 

<0
.0

1-
0.

68
 

5.
66

 
<0

.0
1-

5.
66

 
- 

- 
15

.
 (C

ya
ni

de
) 

/
 

<0
.0

01
 

- 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
0.

00
5 

- 
16

.
 (P

he
no

ls
) 

/
 

<0
.0

01
 

- 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

 
0.

00
5 

0.
00

5 
17

.
 (C

r+6
) 

/
 

<0
.0

2 
- 

<0
.0

2 
<0

.0
2 

<0
.0

2 
<0

.0
2 

0.
05

 
0.

05
 

18
.

 (P
b)

 
/

 
<0

.0
01

 
<0

.0
01

 
<0

.0
01

-0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
-0

.0
01

 
0.

05
 

0.
05

 
19

.
 (C

d)
 

/
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

<0
.0

01
 

0.
00

5 
0.

00
5 

20
.

 (H
g)

 
/

 
<0

.0
00

5 
<0

.0
00

5 
<0

.0
00

5 
<0

.0
00

5 
<0

.0
00

5 
<0

.0
00

5 
0.

00
2 

0.
00

2 
21

.
 (Z

n)
 

/
 

<0
.0

4 
<0

.0
4-

0.
05

 
<0

.0
4 

<0
.0

4-
0.

05
 

<0
.0

4-
0.

07
 

<0
.0

4-
0.

07
 

1 
1 



 
 4 

 (
 1)

 
 

 
 

 

 
 

 
 

 4-
57

 

 4.
1.6

-1 
(

) 
 

 25
62

-25
66

 

 
 

 (S
W

4) 
 

4/
 

 
5/
 

 25
62

 
 25

63
 

 25
64

 
 25

65
 

 25
66

 
-

 
22

.
 (F

CB
) 

M
PN

/1
00

 m
L 

1.
7x

10
3 -3

.5
x1

04  
1.

3x
10

3 ->
1.

6x
10

5  
1.

7x
10

4 -1
.6

x1
05  

1.
3x

10
2 -2

.2
x1

04  
4.

9x
10

3 ->
1.

6x
10

5  
1.

3x
10

3 ->
1.

6x
10

5  
4,

00
0 

- 
23

.
 (T

CB
) 

M
PN

/1
00

 m
L 

1.
1 

x1
04 ->

1.
6x

10
5  

7.
9x

10
3 ->

1.
6x

10
5  

2.
2x

10
4 ->

1.
6x

10
5  

3.
5x

10
2 -9

.2
x1

04  
7.

9x
10

3 ->
1.

6x
10

5  
3.

5x
10

2 ->
1.

6x
10

5  
20

,00
0 

- 
 :  

1/
 - 

 
 

 
2/

 
 

 
 3 

  

 
3/
 

 
 

  
4/
 

 
 8 

(
..

 25
37

) 
 

 
 3 

 
  

) 
  

5/  
 

 8
 (

.
. 2

53
7)

 
 

 
 4

 
 

 
  

 
 

 :  
 

 
 

 (
.)  

 
..

 25
62

-25
66

 

     



  4 
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     4-58 

4.1.7  

1)   

   
 ( . . 2544)   ( . . 2541)   

   
  80    

 

(1)   

 
     20-50 

/      
  10-40 /     

     
 1-5 /   

(2)   

  
  

)  
   5-20  

   
  

)   
    

     
     

   2    
    200-300 

  5-20 /     



  4 
 (  1)    

     4-59 

   5-15 /   

 20-30 /   

 
   

(  1:60,000)   4   4.1.7-1  
 (Qcl)  27.02   40.7 

  (Qfd)  20.04  
 30.19   (Qbs)  12.77 

  19.24   
 (Pms)  6.55   9.87   

 (Qfd)  (Qcl)  

4.1.8  

 
 

   
  . . 2562-2566   7  (MW1-MW7) 

 4.1.8-1  

   (temperature) -  (pH) 

 (Transparency)  (Salinity)  (Turbidity)  (SS)  

(DO)  (BOD)  (Oil & Grease)  (Total-N)  

(Total-P)  (Cr)  (Cu)  (Pb)  (Cd)  (Hg)  (Fecal 

Coliform)  (Biocides and toxic)  -  (NO3-N) -
 (NH3-N) -  (Phosphate-Phosphorus)   (Cyanide)  

(Phenols)  (Sulfide)  (F)  (Cr+6)  (As)  (Mn) 
 (Zn)  4.1.8-1 

 ( . . 2564)   (  5 

 )  

 



  4 
 (  1)    

     4-60 

 
 4.1.7-1  
 



  4 
 (  1)    

     4-61 

 
 4.1.8-1  

 



  4 
 (  1)    

     4-62 

1)  1 (MW1) 

  (Temperature)  27.1-32.1  -  
(pH)  7.99-8.41  (Transparency)  0.8-4.1   

(Salinity)  28.13-33.02   (Turbidity)  0.5-8.8 NTU 

 (SS) 1.03-12.88   (DO)  4.17-

11.04   (BOD)  1-1   (Oil & Grease)  
 0.1   (Total-N)  10  -  

  (Total-P)   10 -  

 (Cr)  0.1  5   (Cu)  0.2  
13   (Pb) 0.1  1.0   (Cd)  

 0.1  1.0   (Hg)  0.01–0.7   
 (Fecal Coliform)  1-27   100   

(Biocides and Toxic)  -  (NO3-N)  10 -  

-  (NH3-N)  10 -  -  
(Phosphate -Phosphorus)  10 -   (Cyanide)  

 1   (Phenols)  0.001   (Sulfide)  

 10   (F)  0.01   
 (Cr+6)  0.1  10   (As)  0.6-1.5 

  (Mn)  2  30   (Zn) 
 2  20  

2)  2 (MW2) 

  (Temperature)  27.1-31.6  -  
(pH)  7.95-8.40  (Transparency)  1-5   (Salinity) 

 27.62-33.03   (Turbidity)  0.5-5.1 NTU  

(SS)  0.9-7.6   (DO)  4.55-7.30  
  (BOD)  1-1   (Oil & Grease)  0.1 

  (Total-N)  10  -  
 (Total-P)   10 -   (Cr) 

 0.1  1   (Cu)  0.1  13  
 (Pb)  0.1  1   (Cd)  0.1  

1   (Hg)  0.01-0.95   (Fecal Coliform) 
 1-36  100   (Biocides and toxic)  -



  4 
 (  1)    

     4-63 

 (NO3-N)  10 -  -  (NH3-N)  
 10 -  -  (Phosphate -Phosphorus)  

10 -   (Cyanide)  1   (Phenols) 
 0.001   (Sulfide)  10   (F)  
 0.01   (Cr+6)  1   

 (As)  0.5-1.2   (Mn)  2  30 
  (Zn)  2  20  

3)  3 (MW3) 

  (Temperature)  26.7-31.5  -  
(pH)  1.3-8.3  (Transparency)  2.2-8.7   (Salinity)  

 28.8-33.05   (Turbidity)  0.5-1.6 NTU  

(SS)  0.73-3.9   (DO)  4.9-7.31 
  (BOD)  1-1   (Oil & Grease)  0.1 

  (Total-N)  10  -  
 (Total-P)   10 -   (Cr)  
 0.1  5   (Cu)  0.1  13  

  (Pb)  0.1  1   (Cd)  0.1 
 1   (Hg)  0.01-0.51   (Fecal 

Coliform)  1-5  100   (Biocides and Toxic)  
-  (NO3-N)  10 -  -  (NH3-N) 

 10 -  -  (Phosphate -Phosphorus)  
 10 -   (Cyanide)  1   

(Phenols)  0.001   (Sulfide)  10  
 (F)  0.01   (Cr+6)  1 

  (As)  0.6-1.3   (Mn)  2  
30   (Zn)  2  20  

 

 

 

 



  4 
 (  1)    

     4-64 

4)  4 (MW4) 

  (Temperature)  26.8-32.2  -  
(pH)  7.80-8.21  (Transparency)  1.2-5.2   

(Salinity)  27.79-32.86   (Turbidity)  0.6-4.7 NTU 

 (SS)  1.38-5   (DO)  4.83-6.96 
  (BOD)  1-1   (Oil & Grease) 

 0.1   (Total-N)  10  -  
 (Total-P)   10 -   (Cr)  

 0.1  5   (Cu)  0.1  13 
  (Pb)  0.1  1   (Cd)  0.1 
 1   (Hg)  0.01-0.28   (Fecal 

Coliform)  1-19  100   (Biocides and Toxic) 
 -  (NO3-N)  10 -  -  

(NH3-N)  10 -  -  (Phosphate -Phosphorus) 
 10 -   (Cyanide)  1   

 (Phenols)  0.001   (Sulfide)  10  
  (F)  0.01   (Cr+6)  0.1 

 5   (As)  0.5-1.4   (Mn)  
 2  30   (Zn)  2  20 

 

5)  5 (MW5) 

  (Temperature)  26.8-31.5  -  
(pH)  8.03-8.37  (Transparency)  1.3-6.8   

(Salinity)  28.62-33.04   (Turbidity)  0.5-2.8 NTU 

 (SS)  0.96-4.5   (DO)  5.41-7.35 
  (BOD)  1-1   (Oil & Grease)  

 0.1   (Total-N)  10 -  
 (Total-P)   10 -   (Cr)  

 0.1  5   (Cu)  0.1  13 
  (Pb)  0.1  1   (Cd)  0.1 
 1   (Hg)  0.01  0.29   

(Fecal Coliform)  1  31  100   



  4 
 (  1)    

     4-65 

(Biocides and Toxic)  -  (NO3-N)  10 -  

-  (NH3-N)  10 -  -  
(Phosphate -Phosphorus)  10 -   (Cyanide)  

 1   (Phenols)  0.001   (Sulfide)  
 10   (F)  0.01  

 (Cr+6)  0.1  5   (As)  0.5  
1.2   (Mn)  2  30   (Zn) 

 2  20  

6)  6 (MW6) 

  (Temperature)  26.37-32.2  -
 (pH)  7.72-8.34  (Transparency)  1-3   

(Salinity)  28.4-33.03   (Turbidity)  1-5.7 NTU 

 (SS)  0.87-7.8   (DO)  5.44-7.71 
  (BOD)  1-1   (Oil & Grease) 

 0.1   (Total-N)  10  -  
 (Total-P)   10 -   (Cr)  

 0.1  5   (Cu)  0.1  13  
  (Pb)  0.1  1.0   (Cd)  0.1 
 1.0   (Hg)  0.01-0.27   (Fecal 

Coliform)  1-22  100   (Biocides and Toxic) 
 -  (NO3-N)  10 -  -  

(NH3-N)  10 -  -  (Phosphate -Phosphorus) 
 10 -   (Cyanide)  1   

 (Phenols)  0.001   (Sulfide)  10  
  (F)  0.01   (Cr+6)  

0.01  5   (As)  0.5-1.5   
(Mn)  2  30   (Zn)  2   
20  

 

 

 



  4 
 (  1)    

     4-66 

7)  7 (MW7) 

  (Temperature)  26.9-31.9  -  
(pH)  7.78-8.73  (Transparency)  1.2-5.2   

(Salinity)  27.34-32.94   (Turbidity)  0.6-4.8 NTU 

 (SS)  0.83-13.3   (DO)  4.99-

8.12   (BOD)  1-1   (Oil & Grease)  

 0.1   (Total-N)  10  -  
  (Total-P)   10 -  

 (Cr)  0.1  5   (Cu)  0.1  
13   (Pb)  0.1-8   (Cd)  0.1-2 

  (Hg)  0.01-0.5   (Fecal Coliform)  
 1-18  100   (Biocides and Toxic)  -

 (NO3-N)  10 -  -  (NH3-N)  
 10 -  -  (Phosphate -Phosphorus)  

10 -   (Cyanide)  1   (Phenols) 
 0.001   (Sulfide)  10   (F)  
 0.01   (Cr+6)  0.1  5 

  (As)  0.5-1.6   (Mn)  2 
 30   (Zn)  2  20   
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4.2  

4.2.1  

1)  

  
  (2567)   343 ,072.70   12.18 
   (2567)  (2567) 

   (2567)    
    

)    9   906,396     
      

   4.2.1-1  

)  2   -  
  

( )  -   
-   

-  -   91  114 
 2  2517     
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 –  
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.  .  .  .  
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9.  .  .  .  .   
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 . . 2566  22  2566 ( ) 

  24  2566 ( )   7  (Bio1-Bio7) 

 (  4.2.2-1) 
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     4-84 

 

 
 4.2.2-1  



  4 
 (  1)    

     4-85 

1)  1 (Bio1) 

(1)  

  22  2566  
 Division Cyanophyta  1   Division Chromophyta  35   

36    235,735    Chaetoceros sp. 

 2.0043  
0.5593 

  24  2566  
 Division Cyanophyta  2   Division Chlorophyta  3   Division 

Chromophyta  39   44   66,353  

  Chaetoceros sp.  1.2234 

 0.3233 

(2)  

  22  2566  
Phylum Protozoa  4   Phylum Rotifera  2   Phylum Annelida  
1   Phylum Arthropoda  4   Phylum Chordata  1   
7   5   950   Copepod  nauplii  

( )  1.9323 

 0.7776 

  24  2566 
 Phylum  Protozoa  5   Phylum Annelida  1   Phylum Arthropoda 

 3   Phylum Chordata  1   6   4   
1,764    Copepod Nauplii ( )  

 1.0444 

 0.4536 

 



  4 
 (  1)    

     4-86 

(3)  

 22  2566  3 Phylum 

 Phylum Annelida  1   Glycera sp. ( )  30  
Phylum Arthropoda  1   Portunus sp. ( )  75   Phylum 

Mollusca  1   Raeta sp. ( )  30  
 0.9950 

 24  2566  2 Phylum 

 Phylum Annelida  4   Euclymene sp. ( ) , Glycera sp. 
( ), Heteromastus sp. ( )  Magelona sp. ( )  

15, 30, 15  30    Phylum Mollusca  3   Fulvia sp. 
( ), Lucina sp. ( )  Timoclea sp. ( ) 

 15   1.8892 

(4)  

 22  2566  
Polychaete  larvae ( )  51 , Cirripede Nauplius ( ) 

 9 , Copepod Nauplii ( )  274   
Miscellaneous egg ( )  162  

 496 ,  

 24  2566  
Polychaete Larvae ( )  27 , Copepod Nauplii (

)  1,335   Miscellaneous Egg (
)  134  

2)  2 (Bio2) 

(1)  

  22  2566  
 Division Cyanophyta  2   Division Chromophyta  40   

42    181,456    Chaetoceros  sp. 

 2.1953  
0.5873 



  4 
 (  1)    

     4-87 

  24  2566  
 Division Cyanophyta  1   Division Chromophyta  34   

35   74,326    Chaetoceros sp. 

 0.7019  
0.1974 

(2)  

  22  2566  
 Phylum Protozoa  2   Phylum Annelida  1   Phylum Arthropoda 

 1   3   Phylum Chordata  1   4   4  
 496   Copepod nauplii ( ) 

 1.6231 

 0.7806 

  24  2566 
 Phylum Protozoa  5   Phylum Annelida  1   Phylum Arthropoda 

 1   Phylum Chordata  1   6   2    
505    Copepod Nauplii ( )  

 1.4884 

 0.7158  

(3)  

 22  2566  2 Phylum 

 Phylum Annelida  1   Heteromastus sp. ( )  15 

  Phylum Mollusca  1   Tellina sp. ( )  30 

  0.6365 

 24  2566  1 Phylum 

 Phylum Annelida  4   Diopatra sp. ( ), Heteromastus sp. 

( ), Magelona sp. ( )  Marphysa sp. ( )  15 

  1.3863 

 



  4 
 (  1)    

     4-88 

(4)  

 22  2566  
Polychaete Larvae ( )  9   Copepod Nauplii (

)  204   213  

 24  2566   
Polychaete Larvae ( )  16   Copepod Nauplii (

)  277  

3)  3 (Bio3) 

(1)  

  22  2566  
 Division Cyanophyta  3   Division Chromophyta  44   

47    38,605   Eucampia sp. 

 2.5115  
0.6523 

  24  2566  

 Division Cyanophyta  1   Division Chromophyta  35   
36    122,547   Chaetoceros sp. 

 0.6944  
0.1938 

(2)  

  22  2566  
Phylum  Protozoa  4   Phylum Rotifera  1   Phylum Chaetognatha 

 1   Phylum Arthropoda  2   Phylum Chordata  1  
 7   2   294   Copepod nauplii 

( )  1.7347 

 0.7895 

 



  4 
 (  1)    

     4-89 

  24  2566  
Phylum Protozoa  5   Phylum Chaetognatha  1   Phylum Arthropoda 

 1   Phylum Chordata  1   7   1   811 

   Copepod nauplii ( ) 
 1.2975 

 0.6240 

(3)  

 22  2566  1 Phylum 

 Phylum Annelida  3   Euclymene sp. ( ), Magelona sp. 
( )  Nereis sp. ( )  30, 30  15    

 1.0549 

 24  2566  1 Phylum 

 Phylum Annelida  1   Heteromastus sp. ( )  30 

  0.0000 

(4)  

 22  2566  
Copepod Nauplii ( )  123   Miscellaneous Egg 
( )  34   157 , 

 

 24  2566  
Copepod nauplii ( )  493   Miscellaneous Egg 
( )  47  

4)  4 (Bio4) 

(1)  

  22  2566  
Division Cyanophyta  2   Division Chromophyta  36   38  

 29,738    Chaetoceros sp. 

 2.6048  0.7161 
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     4-90 

  24  2566  
 Division Cyanophyta  1   Division Chromophyta  30   

31    31,536   Chaetoceros sp. 

 1.4883  
0.4334 

(2)  

  22  2566  
Phylum  Protozoa  4   Phylum  Rotifera  1   Phylum Annelida  
1   Phylum Arthropoda  3   Phylum Chordata  1   
6   4   298   Tintinnopsis sp.  

 1.9227  
 0.8350 

  24  2566 
 Phylum  Protozoa  4   Phylum Rotifera  1   Phylum Annelida 

 1   Phylum Arthropoda  1   Phylum Chordata  1  
 6   2   480   Copepod Nauplii 

( )  1.0896 

 0.5240 

(3)  

 22  2566 
 2, 0.85  0.425   

 (Meiofauna)  (Macrofauna) 

 24  2566 
 2, 0.85  0.425   

 (Meiofauna)  (Macrofauna) 

(4)  

 22  2566  
Polychaete Larvae ( )  10   Copepod Nauplii (

)  72   82  



  4 
 (  1)    

     4-91 

 24  2566  
Polychaete Larvae ( )  8 , Copepod Nauplii (

)  338   Miscellaneous Egg (
)  51  

5)  5 (Bio5) 

(1)  

  22  2566  
 Division Cyanophyta  3   Division Chromophyta  43   

46    65,480   Guinardia sp. 

 2.3696  0.6189 

  24  2566  
 Division Cyanophyta  1   Division Chromophyta  32   

33    36,050   Chaetoceros sp. 

 1.6047  
0.4589 

(2)  

  22  2566  
Phylum  Protozoa  1   Phylum  Chaetognatha  1   Phylum Arthropoda 

 2   Phylum Chordata  1   3   2   205 

  Tintinnopsis sp. 

 1.3441  0.8351 

  24  2566 
 Phylum  Protozoa  5   Phylum  Chaetognatha  1   Phylum Annelida 

 1   Phylum Arthropoda  2   Phylum Mollusca  1   
 Phylum Chordata  1   7   4   761   

 Copepod Nauplii ( ) 
 1.4935  

0.6228  



  4 
 (  1)    

     4-92 

(3)  

 22  2566  2 Phylum 

 Phylum Annelida  3   Euclymene sp. ( ), Magelona sp. 

( )  Marphysa sp. ( )  30, 15  15  
  Phylum Mollusca  1   Barbatia sp. ( )  15 

  1.3322 

 24  2566  1 Phylum 

 Phylum Annelida  2   Scoloplos sp. ( )  Sipunculus sp. 
( )  30  45   

 0.6730 

(4)  

 22  2566  
Copepod Nauplii ( )  68   82 

 

 24  2566  
Polychaete Larvae ( )  21 , Copepod nauplii (

)  439 , Miscellaneous Egg (  
)  107   Pelecypod Larvae ( )  21  

6)  6 (Bio6) 

(1)  

  22  2566  
Division Cyanophyta  2   Division Chromophyta  34   36 

   147,341   Chaetoceros sp. 

 0.7930  0.2213 

  24  2566  
Division Chromophyta  30   21,279   

 Chaetoceros sp.  1.7944 

 0.5276 



  4 
 (  1)    

     4-93 

(2)  

  22  2566  
Phylum  Protozoa  4   Phylum Rotifera  2   Phylum Annelida  
1   Phylum Arthropoda  4   Phylum Mollusca  1   Phylum 

Chordata  1   7   6   895  

 Copepod  Nauplii ( ) 
 1.8576  0.7242 

  24  2566 
 Phylum  Protozoa  4   Phylum  Rotifera  1   Phylum Arthropoda 

 3   Phylum Chordata  1   6   3   642 

  Copepod nauplii ( ) 
 1.4786 

 0.6729 

(3)  

 22  2566  3 Phylum 

 Phylum Annelida  4   Armandia sp. ( ) , Marphysa sp. 

( ), Nephtys sp. ( )  Ophelina sp. ( )  30, 15, 

15  178   Phylum Arthropoda  3   Ampelisca sp.  
( ), Diogenes sp. ( )  Leptochelia sp. ( )  252, 30 

 30     Phylum Mollusca  3  Nuculana sp. (
), Tellina sp. ( )  Timoclea sp. ( )  

104, 15  15   
 1.7511 

 24  2566  2 Phylum 

 Phylum Annelida  3   Diopatra sp. ( ), Glycera sp. (

)  Marphysa sp. ( )  15, 30  15   
 Phylum Mollusca  5  Marcia sp. ( ) , Musculista sp. (
), Nuculana sp. ( ), Pillucina sp. ( )  Timoclea sp. 

( )  15, 15, 30, 15  15   
 2.0253 



  4 
 (  1)    

     4-94 

(4)  

 22  2566  
Polychaete Larvae ( )  10 , Cirripede  Nauplius ( ) 

 10 , Copepod Nauplii ( )  275 , 
Miscellaneous Egg ( )  41   
Pelecypod Larvae ( )  41   377 , 

 

 24  2566   
Copepod nauplii ( )  315  

7)  7 (Bio7) 

(1)  

  22  2566   
 Division Cyanophyta  1   Division Chromophyta  40   

41    171,644   Chaetoceros sp. 

 1.3943  
0.3755 

  24  2566  
 Division Chlorophyta  1   Division Chromophyta  36   

37   20,897   Chaetoceros sp. 

 1.9366  
0.5363 

(2)  

  22  2566  
Phylum Protozoa  5   Phylum  Rotifera  1   Phylum Arthropoda 

 2   Phylum Mollusca  1   Phylum Chordata  1   
 7   3    357    Tintinnopsis  

sp.  1.9943 

 0.8661 



  4 
 (  1)    

     4-95 

  24  2566 
 Phylum  Protozoa  6   Phylum Arthropoda  2   Chordata 

 1   7   2   513   
 Copepod  Nauplii ( ) 

 1.5168  0.6903 

(3)  

 22  2566 
 2, 0.85  0.425   

 (Meiofauna)  (Macrofauna) 

 24  2566 
 2, 0.85  0.425   

 (Meiofauna)  (Macrofauna) 

(4)  

 22  2566  
Copepod Nauplii ( )  58   Pelecypod Larvae  
( )  25   83   

 24  2566  
Copepod Nauplii ( )  275  

 



  4 
 (  1)    

     4-96 

 4.2.2-1   (  22  2566)  

/  
Genus 

/  

  
22/04/66 

Bio1 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 

  ( / ) 
Cyanophyta Oscillatoria  sp. 171 1,044 2,466 1,346 1,261 82 800 

 Pseudanabaena  sp. - 18 69 41 146 41 - 

 Richelia  sp. - - 62 - 29 - - 

Chromophyta Actinoptychus  sp. - 44 - 52 - 41 17 

 Amphora  sp. 1,197 310 62 590 194 479 908 

 Asterionellopsis  sp. - - - 21 - - - 

 Asterolampra  sp. 428 708 617 - 437 - 743 

 Asteromphalus  sp. - - 21 - 10 - - 

 Auliscus  sp. - - - - - 20 - 

 Bacillaria  sp. 3,078 566 89 652 - - 99 

 Bacteriastrum  sp. 2,565 1,018 55 155 456 1,081 767 

 Bellerochea  sp. - - - - 58 490 - 

 Biddulphia  sp. - - - - - 20 - 

 Cerataulina  sp. 29,925 12,390 2,740 2,484 4,074 1,020 10,997 

 Ceratium  sp.  34 18 75 259 165 1,836 545 

 Chaetoceros  sp. 103,310 56,640 2,706 7,038 12,804 125,797 109,682 

 Climacodium  sp. - - 69 - 29 - - 

 Corethron  sp. 513 71 164 52 116 41 132 

 Coscinodiscus  sp. 205 71 103 114 107 71 91 

 Cyclotella  sp. - 27 - 31 - 41 - 

 Cylindrotheca  sp. 1,881 5,133 82 104 233 112 140 

 Dactyliosolen  sp. - 27 27 - 87 - 91 

 Dinophysis  sp. 9 - 27 - 49 - - 

 Ditylum  sp. 599 460 164 41 272 - 190 

 Entomoneis  sp. 86 248 41 31 29 61 25 

 Eucampia  sp. 12,312 31,860 7,398 2,277 6,790 541 3,795 

 Gonyaulax  sp. - 18 14 - 68 - 107 

 Guinardia  sp. 5,703 621 6,439 2,329 15,132 714 1,650 

 Gymnodinium  sp. 9 - 14 21 68 31 66 

 Gyrodinium  sp. - 9 21 - 10 31 - 

 Haslea  sp. 43 27 151 - 29 - 74 

 Helicotheca  sp.   - 18 - - - - - 

 Hemiaulus  sp. 17,442 28,763 6,576 5,589 10,476 6,324 29,560 

 Lauderia  sp. 1,539 2,478 1,781 590 1,116 - 990 

 Licmophora  sp. - - 21 93 - - - 

 Melosira  sp. - - - 228 - - - 

 Meunier  sp. 2,095 354 55 - 78 - 83 



  4 
 (  1)    

     4-97 

 4.2.2-1 ( )   (  22  2566) 

/  
Genus 

/  

  
22/04/66 

Bio1 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 

  ( / ) ( ) 
Chromophyta Navicula  sp. 77 71 41 41 39 - 33 

( ) Nitzschia  sp. 17 186 27 207 51 51 8 

 Noctiluca  sp. - - 7 - 29 - - 

 Odontella  sp. 539 354 55 62 116 102 132 

 Palmeria  sp. 17 - 7 - - - 17 

 Paralia  sp. 17 9 110 - 19 61 - 

 Pleurosigma  sp. 1,710 5,194 103 1,035 485 612 2,640 

 Proboscia  sp. 2,907 10,027 2,466 331 4,268 31 1,155 

 Prorocentrum  sp. - - 21 83 39 204 396 

 Protoperidinium  sp. 128 389 14 248 155 1,734 825 

 Pseudo-nitzschia  sp. 855 80 75 124 873 122 578 

 Pseudosolenia  sp. 2,052 850 480 - 582 92 660 

 Pyrophacus  sp. - - 7 - - - 17 

 Rhizosolenia  sp. 28,497 7,673 959 518 2,522 541 1,196 

 Scrippsiella  sp. - 9 - 155 29 510 149 

 Skeletonema  sp. 274 575 411 932 466 2,652 858 

 Surirella  sp. 14,022 10,266 329 1,139 184 82 380 

 Synedra  sp. - 62 - - - - - 

 Thalassionema  sp. 231 115 82 83 223 1,122 627 

 Thalassiosira  sp. 1,248 2,655 1,302 621 1,067 551 413 

 Trachyneis  sp.   - - - 21 10 - 8 

  ( / ) 
Protozoa Eutintinnus  sp. - - 7 - - 20 - 

 Favella  sp. 17 - - - - 61 17 

 Globorotalia  sp. - - - - - - 8 

 Leprotintinnus  sp. 26 - - - - - 8 

 Metacylis  sp. - - 7 10 - 20 - 

 Stenosemella  sp. - - - 10 - - - 

 Tintinnopsis  sp. 248 97 48 83 78 163 91 

 Vorticella  sp. 60 80 34 52 - - 33 

Rotifera Asplanchna  sp. 9 - - - - 10 17 

 Synchaeta  sp. - - 7 - - 20 - 

 Trichocerca  sp. 17 - - 10 - - - 

Chaetognatha Sagitta  sp. - - 7 - 10 - - 

Annelida Polychaete larvae 51 9 - 10 - 10 - 

 

 



  4 
 (  1)    

     4-98 

 4.2.2-1 ( )   (  22  2566) 

/  
Genus 

/  

  
22/04/66 

Bio1 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 

 ( / ) ( ) 
Arthropoda Calanoid  Copepod 43 - - 10 - 10 - 

 Cirripede Nauplius 9 - - - - 10 - 

 Copepod  Nauplii  274 204 123 72 68 275 58 

 Cyclopoid  Copepod 34 35 34 10 - - - 

 Harpacticoid Copepod - 9 - - 10 10 17 

 Lucifer  sp. - 9 - - - - - 

Mollusca Pelecypod  Larvae - - - - - 41 25 

Chordata Oikopleura  sp. 162 53 27 31 39 245 83 

 36 42 47 38 46 36 41 

/  12 8 9 10 5 13 10 

/  48 50 56 48 51 49 51 

 235,735 181,456 38,605 29,738 65,480 147,341 171,644 

 950 496 294 298 205 895 357 

 236,685 181,952 38,899 30,036 65,685 148,236 172,001 

 2.0043 2.1953 2.5115 2.6048 2.3696 0.7930 1.3943 

 1.9323 1.6231 1.7347 1.9227 1.3441 1.8576 1.9943 

 0.5593 0.5873 0.6523 0.7161 0.6189 0.2213 0.3755 

 0.7776 0.7806 0.7895 0.8350 0.8351 0.7242 0.8661 

 :   
  . . 2566 
 



  4 
 (  1)    

     4-99 

 4.2.2-2   (  24  2566) 

/  
Genus 

/  

  
24/09/66 

Bio1 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 

  ( / ) 
Cyanophyta Microcystis  sp. 89 - - - - - - 

 Oscillatoria  sp. 107 196 149 51 75 - - 

Chlorophyta Pediastrum  sp. 9 - - - - - - 

 Staurastrum  sp. 231 - - - - - - 

 Tetraedron  sp. 18 - - - - - - 

 Trachelomonas  sp. - - - - - - 11 

Chromophyta Actinoptychus  sp. 418 33 177 17 118 89 172 

 Alexandrium  sp. - - 74 25 64 - - 

 Amphora  sp. 9 - - - 32 - - 

 Asterolampra  sp. 27 16 19 - 11 - - 

 Bacillaria  sp. 579 65 - - - - 34 

 Bacteriastrum  sp. 445 815 5,766 372 2,996 79 92 

 Bellerochea  sp. 9 - - - - - - 

 Cerataulina  sp. 134 391 - 42 75 108 34 

 Ceratium  sp.  294 408 47 423 642 611 779 

 Chaetoceros  sp. 50,196 65,526 106,206 20,449 22,470 12,214 11,908 

 Corethron  sp. - 8 149 25 75 - 46 

 Coscinodiscus  sp. 801 130 242 237 64 128 298 

 Cyclotella  sp. 712 293 372 118 128 158 92 

 Cylindrotheca  sp. 9 - - - - - - 

 Dactyliosolen  sp. 481 179 195 456 599 591 183 

 Dictyocha  sp. 53 8 102 - 107 - - 

 Dinophysis  sp. 62 8 - 68 492 - 80 

 Diploneis  sp. - - - - - 69 23 

 Ditylum  sp. 9 122 74 34 11 394 103 

 Entomoneis  sp. 552 122 19 25 - - 23 

 Eucampia  sp. - 571 242 59 - 69 - 

 Gonyaulax  sp. 401 49 140 110 107 30 69 

 Guinardia  sp.   107 41 214 127 86 158 263 

 Gymnodinium  sp. - - - 34 32 118 92 

 Gyrodinium  sp. - - 9 - - - - 

 Hemiaulus  sp. 18 8 74 - - - - 

 Lauderia  sp. 516 440 995 761 514 276 1,031 

 Meunier  sp. 18 33 233 42 96 39 57 

 Navicula  sp. 18 24 - - - - - 

 Nitzschia  sp. 18 - - 8 - - 92 

 Noctiluca  p. 18 - 65 - - 39 - 



  4 
 (  1)    

     4-100 

 4.2.2-2 ( )   (  24  2566) 

/  
Genus 

/  

  
24/09/66 

Bio1 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 

  ( / ) ( ) 
Chromophyta Odontella  sp. 98 65 112 110 86 49 34 

( ) Palmeria  sp. 187 880 19 507 - 1,084 1,145 

 Paralia  sp. - - - - - - 11 

 Peridinim  sp. - - - - - 59 126 

 Phalacroma  sp. 36 - - - 11 10 34 

 Planktoniella  sp. - - 9 - - - - 

 Pleurosigma  sp. 1,958 261 260 135 128 79 321 

 Proboscia  sp. 36 8 65 - - 10 - 

 Prorocentrum  sp. 142 293 167 490 856 276 813 

 Protoperidinium  sp. 4,984 424 437 1,521 428 1,675 550 

 Pseudo-nitzschia  sp. 534 - 140 42 75 39 34 

 Pseudosolenia  sp. - 16 19 - 96 - - 

 Pyrophacus  sp. 53 - 9 8 11 - 23 

 Rhizosolenia  sp. 276 228 465 85 214 - 183 

 Scrippsiella  sp. 552 734 223 2,282 536 1,478 412 

 Surirella  sp. 249 16 - - - 10 80 

 Thalassionema  sp. 712 285 4,092 - 2,782 256 836 

 Thalassiosira  sp. 178 1,630 967 2,873 2,033 1,084 802 

 Trachyneis  sp.   - - - - - - 11 

  ( / ) 
Protozoa Codonellopsis  sp. - - 19 - 11 - 11 

 Eutintinnus  sp. - - - - 11 - - 

 Favella  sp. 27 41 19 17 - 138 57 

 Helicostomella  sp. 27 16 140 - 107 10 11 

 Metacylis  sp. - 8 - 8 - 20 11 

 Stenosemella  sp. 36 - - - - - 11 

 Tintinnopsis  sp. 134 57 28 8 64 - - 

 Vorticella  sp. 62 57 47 51 11 30 34 

Rotifera Asplanchna  sp. - - - 8 - - - 

 Trichocerca  sp. - - - - - 10 - 

Chaetognatha Sagitta  sp. - - 9 - 11 - - 

Annelida Polychaete Larvae 27 16 - 8 21 - - 

Arthropoda Calanoid  Copepod 53 - - - 11 10 - 

 Copepod  Nauplii  1,335 277 493 338 439 315 275 

 Cyclopoid  Copepod 36 - - - - 10 23 

Mollusca Pelecypod  Larvae - - - - 21 - - 

Chordata Oikopleura  sp. 27 33 56 42 54 99 80 



  4 
 (  1)    

     4-101 

 4.2.2-2 ( )   (  24  2566) 

/  
Genus 

/  

  
24/09/66 

Bio1 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 

 44 35 36 31 33 30 37 

/  10 8 8 8 11 9 9 

/  54 43 44 39 44 39 46 

 66,353 74,326 122,547 31,536 36,050 21,279 20,897 

 1,764 505 811 480 761 642 513 

 68,117 74,831 123,358 32,016 36,811 21,921 21,410 

 1.2234 0.7019 0.6944 1.4883 1.6047 1.7944 1.9366 

 1.0444 1.4884 1.2975 1.0896 1.4935 1.4786 1.5168 

 0.3233 0.1974 0.1938 0.4334 0.4589 0.5276 0.5363 

 0.4536 0.7158 0.6240 0.5240 0.6228 0.6729 0.6903 

 :   
  . . 2566 

 4.2.2-3  

  
 

22/04/66 
Bio1 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 

 ( ) 
Annelida Armandia sp. - - - - - 30 - 

 Euclymene sp. - - - - 30 - - 

 Glycera sp. 30 - - - - - - 

 Heteromastus sp. - 15 30 - - - - 

 Magelona sp. - - 30 - 15 - - 

 Marphysa sp. - - - - 15 15 - 

 Nephtys sp. - - - - - 15 - 

 Nereis sp. - - 15 - - - - 

 Ophelina sp. - - - - - 178 - 

Arthropoda Ampelisca sp. - - - - - 252 - 

 Diogenes sp. - - - - - 30 - 

 Leptochelia sp. - - - - - 30 - 

 Portunus sp. 75 - - - - - - 

Mollusca Barbatia sp. - - - - 15 - - 

 Nuculana sp. - - - - - 104 - 

 Raeta sp. 30 - - - - - - 

 Tellina sp. - 30 - - - 15 - 

 Timoclea sp. - - - - - 15 - 



  4 
 (  1)    

     4-102 

 4.2.2-3 ( )  

  
 

22/04/66 
Bio1 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 

 3 2 3 - 4 10 - 

 135 45 75 - 75 684 - 

 0.9950 0.6365 1.0549 - 1.3322 1.7511 - 

  24/09/66 

Annelida Diopatra sp. - 15 - - - 15 - 

 Euclymene sp. 15 - - - - - - 

 Glycera sp. 30 - - - - 30 - 

 Heteromastus sp. 15 15 30 - - - - 

 Magelona sp. 30 15 - - - - - 

 Marphysa sp. - 15 - - - 15 - 

 Scoloplos sp. - - - - 30 - - 

 Sipunculus sp. - - - - 45 - - 

Mollusca Fulvia sp. 15 - - - - - - 

 Lucina sp. 15 - - - - - - 

 Marcia sp. - - - - - 15 - 

 Musculista sp. - - - - - 15 - 

 Nuculana sp. - - - - - 30 - 

 Pillucina sp. - - - - - 15 - 

 Timoclea sp. 15 - - - - 15 - 

 7 4 1 - 2 8 - 

 135 60 30 - 75 150 - 

 1.8892 1.3863 0.0000 - 0.6730 2.0253 - 

 :        
    . . 2566 
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 (  1)    

     4-103 

 4.2.2-4  

  
 

22/04/66 
Bio1 Bio2 Bio3 Bio4 Bio5 Bio6 Bio7 

 ( , ) 
Annelida Polychaete Larvae 51 9 - 10 - 10 - 

Arthropoda Cirripede Nauplius 9 - - - - 10 - 

 Copepod Nauplii 274 204 123 72 68 275 58 

 Miscellaneous Egg 162 - 34 - - 41 - 

Mollusca Pelecypod Larvae - - - - - 41 25 

 4 2 2 2 1 5 2 

 496 213 157 82 68 377 83 

  24/09/66 

Annelida Polychaete Larvae 27 16 - 8 21 - - 

Arthropoda Copepod Nauplii 1,335 277 493 338 439 315 275 

 Miscellaneous Egg 134 - 47 51 107 - - 

Mollusca Pelecypod Larvae - - - - 21 - - 

 3 2 2 3 4 1 1 

 1,496 293 540 397 588 315 275 

 :         
    . . 2566 
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 (  1)   
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4.3  

4.3.1  

1)  

 (   ( .))  
  

  
 . . 2562   136  301   9  2562 

  
    

(  2) . . 2563  (  3) . . 2565  4.3.1-1 

 .-38    

  .   
      

   

(1)   
 

(2)   

(3)   
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 ( ) 2.24 1.10 0.86 1.14 2.08 

 ( / . .) 443.72 448.64 452.49 457.70 467.34 

  1.49 

-  

 ( ) 4,663 4,162 3,794 3,552 3,880 

 1,000  14.45 12.76 11.53 10.67 11.42 

 ( ) 2,186 2,234 2,537 2,890 2,896 

 1,000  6.78 6.85 7.71 8.69 8.52 

 100  0.77 0.59 0.38 0.20 0.29 

 

 ( ) 29,848 27,415 23,261 26,481 27,223 

 ( ) 26,112 25,193 22,632 24,251 23,499 

  100  1.16 0.68 0.19 0.67 1.10 

 :    727.00  

 :    ,   . . 2567 
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(Questionnaire)   
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 4.4.2-1  
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        4-156 

2.2)  :  
   

  5    

  1    
      

  
 (Purposive Sampling) /

    11   

  2    
 5   /

   (Purposive 

Sampling)   
/    28  

 12   

  3 
  /   

(Purposive Sampling)   
  7   1  

  4 /    
  

      
 ( .)    (Purposive Sampling) 

 3   63  

  5  
 5   3  

    

(1)   /  
  100  

    7  
   3 (

) 



  4 
 (  1)  

        4-157 

(2)  100 -3    
  

 6 /     

(3)  3-5   
 2    (15 / )  

 (1 / )   

-   
  

 20   
  

 1   
(Purposive Sampling)  5     
21 /   2     

    

 2   
 (Simple Random Sampling)  95% 

 Taro Yamane (  : , 

 , 2534,  13-14)  (1) 

 n = N --------------------(1) 
   1+Ne2  

 n =  ( ) 
 N =   ( ) 
 e =   e = 0.05 

  
  /   25,518  

 (1)   393.83  394  

 n =       25,518  

     1 + (25,518 x (0.052))  

 n = 393.83    394 
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        4-158 

 3 
  Taro Yamane  (1) 

 /
 /    

  3 
   60   3-5 
   40   (2)  

 np = n x P --------------------(2) 
   100  

 np =  
 

 n =  ( ) 
 P =  3  

 60  3-5   40 

 5   (1)  
 394     

 (2)   

 3  (  60) n = 394 x 60 

   100 
  = 236.4 

 3-5  (  40) n = 394 x 40 

   100 
  = 157.6 

 4  
 Taro Yamane  (1) 

  (2)  
 5   

   (3)  



  4 
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        4-159 

 A = n1n  -------------------(3) 
   N   

  n1 =  

 n =  (1)  
 N =  

 A =  

 5   
 (Systematic Random Sampling) 

 (4) 

 I = N  -----------------(4) 
   A   

  N =  

 A =  (2) 
 I =  

 (3)    
  196   (3) 
 8    

 I = 196  

   8  

  = 24.5  25 

  1   
 25   R, R+I, R+2I, R+3I,…,R+(N-1)I  

 1 (R=1)  1,26,51,76,...,196  
   

 4.4.2-1  



  4 
 (  1)  

        4-160 

 4.4.2-1  5  
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 0-3  

   

1.  196 8.195 8 

2.  260 10.871 11 

3.  162 6.773 7 

5.  1,466 61.295 61 

6.  1,194 49.922 50 

 0-3  5,654 236.400 236 

 3-5  

   
1.  552 4.380 4 

2.  2,885 22.889 23 

3.  896 7.109 7 

4.  910 7.220 7 

5.  1,767 14.019 14 

6.  
3,414 27.087 27 

7.  
8.  506 4.015 4 

9.  828 6.569 7 
10.  

1,846 14.646 15 
11.  
12.  1,297 10.290 10 

13.  462 3.665 4 

14.  2,194 17.407 17 

15.  157 1.246 3 

   

1.  4  2,150 17.058 17 

 3-5  19,864 157.600 159 

 5  25,518 394.000 395 

 :   -   23-27  . . 2567   
   . . 2567  

 -   3   3 
 

 :     , 2567  
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1.   
1.1  13 ( )  3  25671/ 
1.2 

 
 2  25671/ 

2.  
2.1   2  25671/ 

2.2   25  2567 

4.     
4.1   3  25671/ 
4.2   3  25671/ 
4.3    3  25671/ 
4.4    4  25671/ 

5.     
5.1   4  25671/ 
5.2   3  25671/ 

6.  
6.1  

 
 2  25671/ 

 :    1/   . . 2567 
 :     , 2567 
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 8-9  . . 2567 (  
 -2)  

  12    6   3  
 3  ( -  

 -3)  
  



  4 
 (  1)  

        4-173 

 4.4.2-6 ( -  
  -4)  
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0-3   
1.  

1.      
2.  ( )  15  24 . . 67  
3.      
4.  2  1  26 . . 67  
5.      
6.   3  24 . . 67  
7.  3     
8.        
9.  1  5  25 . . 67  
10.      

2.  
1.   12  26 . . 67  
2.  ( )     
3.      
4.   2  23 . . 67  
5.      
6.      

3-5   
1.   

1.      
2.      
3.       
4.      
5.      
6.   5  26 . . 67  
7.   7  26 . . 67  
8.      
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6.      
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1  15 . . 671/  
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   33.3  

)  : 
   66.7   

   33.3   
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 992     (Precision Costing)  
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        4-181 

 4.4.2-8      

   
 

  

 0-3   

   

1.    17  26 . . 67 

 17  26 . . 67 

 12  26 . . 67 

2.   1  26 . . 67 

 1  26 . . 67 

 1  26 . . 67 

3.   9  27 . . 67 

 10  27 . . 67 

 10  27 . . 67 

4.   18  24 . . 67 
 4  24 . . 67 
 5  24 . . 67 

5.   12  23 . . 67 
 7  23 . . 67 

 7  23 . . 67 

6.   25  27 . . 67 

 25  27 . . 67 

 1  27 . . 67 

 3-5   
   

1.   1  26 . . 67 

 1  26 . . 67 

 1  26 . . 67 

2.   1  24 . . 67 

 1  24 . . 67 

 1  24 . . 67 

3.   4  26 . . 67 

 4  26 . . 67 

 4  26 . . 67 
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        4-182 

 4.4.2-8 ( )     

   
 

  

 3-5   ( ) 
   ( ) 

4.   1  25 . . 67 

 1  25 . . 67 

 1  25 . . 67 

5.   4  24 . . 67 

   7  24 . . 67 

   14  24 . . 67 

6.   12  26 . . 67 

   12  26 . . 67 

   12  26 . . 67 

7.   5  24 . . 67 

   1  24 . . 67 

   1  24 . . 67 

8.   1  25 . . 67 

   1  25 . . 67 

   1  25 . . 67 

9.  
 

 1  26 . . 67 

 1  26 . . 67 

 1  26 . . 67 

10.   1  26 . . 67 
   1  26 . . 67 
   1  26 . . 67 

11.   1  26 . . 67 
   1  26 . . 67 
   1  26 . . 67 

12.   19  24 . . 67 
 19  24 . . 67 

 19  24 . . 67 
13.   10  24 . . 67 

 1  24 . . 67 

 10  24 . . 67 
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 (  1)  

        4-183 

 4.4.2-8 ( )     

   
 

  

 3-5   ( ) 
   ( ) 

14.   9  27 . . 67 

 10  27 . . 67 

 2  27 . . 67 

15.   1  27 . . 67 

   1  27 . . 67 

   1  27 . . 67 

   
1.  4   1  27 . . 67 

   1  27 . . 67 

   1  27 . . 67 

 :     , 2567 

(1)   0-3   

 0-3   18  
    

)  :   
61.1   38.9  55.56   (  50.0)  

 52-60     27.7  
   22.2   16.7   33.3   

 1-5    
  38.8  / .  

 27.8   16.7  
 

    83.3 
  (  16.7)    
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)  : 
 150   2,500  

 600   9,500   /
    50.0    22.2  
 16.7    (  83.3)   
 16.7         

/   

)   : 
  /    ( / )  

    (  66.7)   
      

  

    
    (  38.2)  

 (  26.5)  (  17.6)   
     

 (  83.3) 

 /   

  83.3   /   16.7  
  (  100.0)    

 (    
)  22.2     77.8  /

   /  

)  :   
/     (  100.0) 

   
 (  20.6)   (  26.5) 

 (  20.6)   
  /  (  43.9)  

/  (  41.5)  (  14.6)  
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        4-185 

/  
  3     

   (  4.4.2-9)  

( )  :   

  61.1  (  81.8)  /
  44.4  (  37.5)  
  33.3  (  83.3)  

( )  :  
  (  66.7)  

/   88.9  (  68.7) 
  38.9  (  85.7)   

( )  :  
  (  50.0)   

  88.9  (  50.0) 
/   38.9  (  85.7)  

  
27.8    72.2 

      

)  :   
   41.7 

   25.0   20.8  
   83.3  

  16.7    
   

 



  4 
 (  1)  

        4-186 

 4.4.2-9    0-3   

 
 

( ) 
  

( ) 
 ( ) 

     

1.  
-  7 (38.9) 11 (61.1) 0 (0.0) 2 (18.2) 9 (81.8) 0 (0.0) 0 (0.0) 
- /  10 (55.6) 8 (44.4) 0 (0.0) 3 (37.5) 2 (25.0) 3 (37.5) 0 (0.0) 
-  12 (66.7) 6 (33.3) 0 (0.0) 5 (83.3) 1 (16.7) 0 (0.0) 0 (0.0) 
-  15 (83.3) 3 (16.7) 0 (0.0) 0 (0.0) 3 (100.0) 0 (0.0) 0 (0.0) 
-  15 (83.3) 3 (16.7) 3 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
-  18 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

2.  
-  0 (0.0) 18 (100.0) 0 (0.0) 2 (11.1) 4 (22.2) 12 (66.7) 0 (0.0) 
- / 

 

2 (11.1) 16 (88.9) 0 (0.0) 1 (6.3) 11 (68.7) 4 (25.0) 0 (0.0) 

-  11 (61.1) 7 (38.9) 0 (0.0) 0 (0.0) 1 (14.3) 6 (85.7) 0 (0.0) 
-  18 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

3.  
-  0 (0.0) 18 (100.0) 0 (0.0) 4 (22.2) 5 (27.8) 9 (50.0) 0 (0.0) 
-  2 (11.1) 16 (88.9) 0 (0.0) 0 (0.0) 5 (31.3) 8 (50.0) 3 (18.7) 
-   

( / ) 
11 (61.1) 7 (38.9) 0 (0.0) 0 (0.0) 1 (14.3) 6 (85.7) 0 (0.0) 

-  13 (72.2) 5 (27.8) 0 (0.0) 3 (60.0) 2 (40.0) 0 (0.0) 0 (0.0) 
-  13 (72.2) 5 (27.8) 3 (60.0) 0 (0.0) 0 (0.0) 2 (40.0) 0 (0.0) 
-  14 (77.8) 4 (22.2) 0 (0.0) 0 (0.0) 1 (25.0) 3 (75.0) 0 (0.0) 
- /  15 (83.3) 3 (16.7) 0 (0.0) 3 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 
-  16 (88.9) 2 (11.1) 0 (0.0) 0 (0.0) 0 (0.0) 2 (100.0) 0 (0.0) 
- /  18 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
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1.  
-  22 (45.8) 26 (54.2) 8 (30.8) 3 (11.5) 11 (42.3) 4 (15.4) 0 (0.0) 
-  26 (54.2) 22 (45.8) 8 (36.4) 6 (27.2) 8 (36.4) 0 (0.0) 0 (0.0) 
- /  31 (64.5) 17 (35.5) 5 (29.4) 6 (35.4) 3 (17.6) 3 (17.6) 0 (0.0) 
-  35 (72.9) 13 (27.1) 5 (38.5) 3 (23.0) 5 (38.5) 0 (0.0) 0 (0.0) 
-  42 (87.5) 6 (12.5) 4 (66.7) 2 (33.3) 0 (0.0) 0 (0.0) 0 (0.0) 
-  43 (89.6) 5 (10.4) 0 (0.0) 2 (40.0) 3 (60.0) 0 (0.0) 0 (0.0) 
2.  
- /

 
20 (41.7) 28 (58.3) 10 (35.8) 6 (21.4) 9 (32.1) 3 (10.7) 0 (0.0) 

-  21 (43.8) 27 (56.2) 2 (7.4) 7 (25.9) 8 (29.7) 10 (37.0) 0 (0.0) 
-  22 (45.8) 26 (54.2) 2 (7.7) 5 (19.2) 7 (26.9) 12 (46.2) 0 (0.0) 
-  45 (93.7) 3 (6.3) 1 (33.3) 0 (0.0) 2 (66.7) 0 (0.0) 0 (0.0) 
3.  
-  16 (33.3) 32 (66.7) 0 (0.0) 10 (31.3) 14 (43.7) 8 (25.0) 0 (0.0) 
-  24 (50.0) 24 (50.0) 0 (0.0) 10 (41.7) 9 (37.5) 5 (20.8) 0 (0.0) 
- /  27 (56.3) 21 (43.7) 0 (0.0) 6 (28.6) 8 (38.1) 7 (33.3) 0 (0.0) 
-  28 (58.3) 20 (41.7) 0 (0.0) 9 (45.0) 7 (35.0) 4 (20.0) 0 (0.0) 
-  29 (60.4) 19 (39.6) 3 (15.8) 9 (47.4) 5 (26.3) 2 (10.5) 0 (0.0) 
-  32 (66.7) 16 (33.3) 0 (0.0) 8 (50.0) 6 (37.5) 2 (12.5) 0 (0.0) 
-  34 (70.8) 14 (29.2) 4 (28.6) 2 (14.3) 8 (57.1) 0 (0.0) 0 (0.0) 
-   

( / ) 
35 (72.9) 13 (27.1) 0 (0.0) 0 (0.0) 8 (64.5) 5 (38.5) 0 (0.0) 

- /  48 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
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1.  
-  29 (43.9) 37 (56.1) 8 (21.6) 5 (13.5) 20 (54.1) 4 (10.8) 0 (0.0) 
-  38 (57.5) 28 (42.5) 8 (38.6) 11 (39.3) 9 (32.1) 0 (0.0) 0 (0.0) 
- /  41 (62.1) 25 (37.9) 5 (20.0) 9 (36.0) 5 (20.0) 6 (24.0) 0 (0.0) 
-  57 (56.3) 9 (13.7) 4 (44.5) 2 (22.2) 3 (33.3) 0 (0.0) 0 (0.0) 
-  50 (75.8) 16 (24.2) 8 (49.9) 3 (18.8) 5 (31.3) 0 (0.0) 0 (0.0) 
-  61 (92.4) 5 (7.6) 0 (0.0) 2 (40.0) 3 (60.0) 0 (0.0) 0 (0.0) 
2.  
-  21 (31.8) 45 (68.2) 2 (4.4) 9 (20.0) 12 (26.7) 22 (47.9) 0 (0.0) 
- /  22 (33.3) 44 (66.7) 10 (22.7) 7 (15.9) 20 (45.5) 7 (15.9) 0 (0.0) 
-  33 (50.0) 33 (50.0) 2 (6.1) 5 (15.2) 8 (24.2) 18 (54.5) 0 (0.0) 
-  63 (95.5) 3 (4.5) 1 (33.3) 0 (0.0) 2 (66.7) 0 (0.0) 0 (0.0) 
3.  
-  16 (24.2) 50 (75.8) 0 (0.0) 14 (28.0) 19 (38.0) 17 (34.0) 0 (0.0) 
-  26 (39.4) 40 (60.6) 0 (0.0) 10 (25.0) 14 (35.0) 13 (32.5) 3 (7.5) 
-  41 (62.1) 25 (37.9) 0 (0.0) 12 (48.0) 9 (36.0) 4 (16.0) 0 (0.0) 
- /  42 (63.6) 24 (36.4) 0 (0.0) 9 (37.5) 8 (33.3) 7 (29.2) 0 (0.0) 
-  43 (65.2) 23 (34.8) 3 (13.0) 9 (39.2) 6 (26.1) 5 (21.7) 0 (0.0) 
-   

( / ) 
46 (69.7) 20 (30.0) 0 (0.0) 0 (0.0) 9 (45.0) 11 (55.0) 0 (0.0) 

-  47 (71.2) 19 (28.8) 7 (36.8) 2 (10.5) 8 (42.2) 2 (10.5) 0 (0.0) 
-  48 (72.7) 18 (27.3) 0 (0.0) 8 (44.5) 6 (33.3) 4 (22.2) 0 (0.0) 
- /  66 (100.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 
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1.  
-  148 (62.7) 88 (37.3) 19 (21.6) 36 (41.0) 28 (31.8) 4 (4.5) 1 (1.1) 
- /  152 (64.4) 84 (35.6) 11 (13.1) 23 (27.4) 28 (33.3) 17 (20.2) 5 (6.0) 
-  171 (72.5) 65 (27.5) 18 (27.7) 23 (35.4) 18 (27.7) 6 (9.2) 0 (0.0) 
-  190 (80.5) 46 (19.5) 14 (30.4) 11 (23.9) 16 (34.8) 5 (10.9) 0 (0.0) 
-  195 (82.6) 41 (17.4) 14 (34.1) 14 (34.1) 10 (24.5) 3 (7.3) 0 (0.0) 
-  204 (86.4) 32 (13.6) 9 (28.1) 12 (37.5) 11 (34.4) 0 (0.0) 0 (0.0) 

2.  
-  73 (30.9) 163 (69.1) 27 (16.6) 15 (9.2) 51 (31.3) 56 (34.3) 14 (8.6) 
-  100 (42.4) 136 (57.6) 14 (10.3) 20 (14.7) 57 (42.0) 38 (27.9) 7 (51.1) 
- /  134 (56.8) 102 (43.2) 9 (8.8) 20 (19.7) 50 (49.0) 18 (17.6) 5 (4.9) 
-  169 (71.6) 67 (28.4) 9 (13.4) 20 (29.9) 31 (46.2) 4 (6.0) 3 (4.5) 

3.  
-   48 (20.3) 188 (79.7) 21 (11.2) 17 (9.0) 67 (35.7) 47 (25.0) 36 (19.1) 
- /   76 (32.2) 160 (67.8) 28 (17.5) 24 (15.0) 53 (33.1) 38 (23.8) 17 (10.6) 
-  102 (43.2) 134 (56.8) 15 (11.2) 25 (18.7) 55 (41.0) 26 (19.4) 13 (9.7) 
-  152 (64.4) 84 (35.6) 27 (32.0) 15 (17.9) 25 (19.8) 13 (15.5) 4 (4.8) 
-   153 (64.8) 83 (35.2) 17 (20.5) 22 (26.5) 22 (26.5) 16 (19.3) 6 (7.2) 
- / 

 
157 (66.5) 79 (33.5) 16 (20.3) 17 (21.6) 36 (45.5) 8 (10.1) 2 (2.5) 

-  169 (71.6) 67* (28.4) 9 (13.4) 12 (17.9) 24 (35.9) 10 (14.9) 5 (7.5) 
- /  178 (75.4) 58 (24.6) 25 (25.9) 12 (20.7) 13 (39.7) 6 (10.3) 2 (3.4) 
-  183 (77.5) 53 (22.5) 9 (17.0) 15 (28.3) 17 (32.1) 8 (15.1) 4 (7.5) 
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66 
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(9.7) 
7 
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19 

(61.2) 
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(0.0) 
3. /   71  
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(26.8) 
3 
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15 

(57.7) 
4 
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(0.0) 
4.  73  
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24  
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0 
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1.  
-  108 (67.9) 51 (32.1) 11 (21.6) 10 (19.6) 10 (19.6) 17 (33.3) 3 (5.9) 
-  109 (68.6) 50 (31.4) 11 (22.0) 15 (30.0) 8 (16.0) 11 (22.0) 5 (10.0) 
-  118 (74.2) 41 (25.8) 12 (29.2) 10 (24.4) 7 (17.1) 9 (22.0) 3 (7.3) 
- /  121 (76.1) 38 (23.9) 2 (5.3) 9 (23.7) 14 (36.8) 11 (28.9) 2 (5.3) 
-  130 (81.8) 29 (18.2) 3 (10.3) 7 (24.1) 10 (34.6) 8 (27.6) 1 (3.4) 
-  132 (83.0) 27 (17.0) 7 (25.9) 5 (18.5) 3 (11.1) 8 (29.7) 4 (14.8) 
2.  
-  90 (56.6) 69 (43.4) 11 (15.9) 5 (7.2) 24 (34.9) 21 (30.4) 8 (11.6) 
-  97 (61.0) 62 (39.0) 4 (6.5) 13 (21.0) 21 (33.8) 18 (29.0) 6 (9.7) 
- /  105 (66.0) 54 (34.0) 4 (7.4) 12 (22.2) 18 (33.3) 15 (27.8) 5 (9.3) 
-  139 (87.4) 20 (12.6) 3 (15.0) 5 (25.0) 9 (45.0) 3 (15.0) 0 (0.0) 
3.  
-   48 (30.2) 111 (69.8) 5 (4.5) 14 (12.6) 27 (24.3) 40 (36.1) 25 (22.5) 
- /   68 (42.8) 91 (57.2) 4 (4.4) 16 (17.6) 25 (27.5) 28 (30.7) 18 (19.8) 
-  81 (50.9) 78 (49.1) 3 (3.8) 10 (12.8) 23 (29.5) 27 (34.7) 15 (19.2) 
-   94 (59.1) 65 (40.9) 8 (12.3) 11 (16.9) 10 (15.4) 28 (43.1) 8 (12.3) 
- /

 
107 (67.3) 52 (32.7) 4 (7.7) 10 (19.2) 23 (44.2) 11 (21.2) 4 (7.7) 

 118 (74.2) 41 (25.8) 4 (9.8) 9 (22.0) 12 (29.3) 13 (31.6) 3 (7.3) 
- /  120 (75.5) 39 (24.5) 3 (7.7) 8 (20.4) 12 (3.8) 12 (3.8) 4 (10.3) 
-  121 (76.1) 38 (23.9) 2 (5.4) 7 (18.4) 11 (28.9) 11 (28.9) 7 (18.4) 
-  123 (77.4) 36 (22.6) 4 (11.1) 3 (8.3) 14 (39.0) 12 (33.3) 3 (8.3) 
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5.   27  

(79.4) 
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(20.6) 
0 
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(42.8) 
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(28.6) 
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(14.3) 
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(14.3) 
6.   

   
27  

(79.4) 
7  

(20.6) 
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(0.0) 
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(36.0) 
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2.   13  

(38.2) 
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(61.8) 
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3.   -  17  
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2 

(11.8) 
4 

(23.5) 
4 

(23.5) 
5 

(29.4) 
2 

(11.8) 
5.   21  

(61.8) 
13  

(38.2) 
2 

(15.4) 
1 

(7.6) 
2 

(15.4) 
4 

(30.8) 
4 

(30.8) 
6.  / 

  
23  

(67.6) 
11  

(32.4) 
1 

(9.1) 
3 

(27.3) 
0 

(0.0) 
4 

(36.3) 
3 

(27.3) 
7.   26  

(76.5) 
8  

(23.5) 
1 

(12.5) 
1 

(12.5) 
0 

(0.0) 
0 

(0.0) 
6 

(75.0) 
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( ) 
  

( ) 
 ( ) 

     

1.  
-  257 (65.1) 138 (34.9) 30 (21.7) 51 (37.0) 36 (26.1) 15 (10.9) 6 (4.3) 
- /  273 (69.1) 122 (30.9) 13 (10.7) 32 (26.2) 42 (34.4) 28 (23.0) 7 (5.7) 
-  279 (706) 116 (29.4) 29 (25.0) 33 (28.5) 28 (24.1) 23 (19.8) 3 (2.6) 
-  308 (78.0) 87 (22.0) 26 (30.0) 21 (24.1) 23 (26.4) 14 (16.1) 3 (3.4) 
-  327 (82.8) 68 (17.2) 21 (30.9) 19 (27.9) 13 (19.1) 11 (16.2) 4 (5.9) 
-  334 (84.6) 61 (15.4) 12 (19.7) 19 (31.1) 21 (34.5) 8 (13.1) 1 (1.6) 
2.  
-  163 (41.3) 232 (58.7) 38 (16.4) 20 (8.6) 75 (32.3) 77 (33.2) 22 (9.5) 
-  197 (49.9) 198 (50.1) 18 (9.1) 33 (16.7) 78 (39.3) 56 (28.3) 13 (6.6) 
- /
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2562 2563 2564 2565 2566 
 ( ) 27,643 25,278 22,985 21,113 22,254 

 (  1,000 ) 17.74 16.13 14.51 13.24 13.75 

 ( ) 12,420 12,139 13,899 14,602 14,224 

 (  1,000 ) 7.97 7.75 8.78 9.16 8.79 

 ( ) 15,223 13,139 9,086 6,511 8,030 

 ( ) 0.98 0.84 0.57 0.41 0.50 

 :      (https://stat.bora.dopa.go.th/stat/statnew/statMONTH/statmonth/#/mainpage ;  
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 (Health Data Center : HDC)   2562-2566  
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 (4)   (5)    

 4.4.3-6   4.4.3-5 

 4.4.3-6  5   2562-2566 
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 2562  2563  2564  2565  2566 

1.  18.29 25.91 31.19 43.14 147.83 

2.  13.86 52.14 20.27 29.22 27.07 

3.  14.57 16.78 13.13 16.93 15.33 

4.  11.62 15.83 10.48 20.07 11.43 

5.  4.62 7.02 9.09 10.47 10.26 

 :  (Health Data Center : HDC)  5      
(https://cbi.hdc.moph.go.th/hdc/index.php ;  2  2567) 
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 2562  2563  2564  2565  2566 
1.  268.95 254.50 231.42 224.08 235.12 

2.  196.55 162.65 84.06 146.40 177.45 

3.  178.33 164.34 156.94 166.37 176.46 

4.  153.68 145.88 117.58 125.62 155.39 
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 :    (Health Data Center : HDC)  5    
  (https://cbi.hdc.moph.go.th/hdc/index.php ;  2  2567) 
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  (https://cbi.hdc.moph.go.th/hdc/index.php ;  2  2567) 
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 :    (Health Data Center : HDC)  5    
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2.  731.42 673.72 560.09 1,000.90 1,141.73 
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 :    (Health Data Center : HDC)  5    
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3.  89.06 118.97 62.36 47.26 61.21 

4.  41.53 72.00 60.94 39.24 27.92 

5.  65.78 86.15 40.70 12.14 17.36 

 :    (Health Data Center : HDC)  5    
  (https://cbi.hdc.moph.go.th/hdc/index.php ;  2  2567) 



  4 
 (  1)      

                                                                      4-248 

 
 4.4.3-10  5  . .   2562-2566 

(6)   1 ( ) 

 1 ( )   5   2566 
 (21 )  1 ,000   (1)  

 128.25  1,000   (2)    
(3)  (4)    (5)   

    4.4.3-12   
4.4.3-11 

 4.4.3-12  5  1 ( )  
 2562-2566 

 
 1,000  

 2562  2563  2564  2565  2566 
1.  3.49 33.76 129.42 110.00 128.25 

2.  1.26 16.63 75.49 65.24 84.16 

3.  29.89 38.24 17.51 15.27 34.82 

4.  8.03 17.69 38.08 9.02 8.02 

5.  0.97 4.93 6.82 5.53 6.60 

 :  , 2567 



  4 
 (  1)      

                                                                      4-249 

 
 4.4.3-11  5  1 ( ) 

 2562-2566 

(7)   2 ( ) 

  
 2 ( )   5   2566 

 (21 )  1 ,000   (1)   

96.39  1,000   (2)     
(3)  (4)    (5) 

   4.4.3-13   4.4.3-12 

 4.4.3-13  5  2 ( )  
  2562-2566 

 
 1,000  

 2562  2563  2564  2565  2566 
1.  89.86 73.34 85.66 99.11 96.39 

2.  1.30 18.28 59.24 62.35 62.81 

3.  14.98 18.35 24.28 19.67 27.41 

4.  10.61 8.15 6.07 7.48 5.08 

5.  1.18 5.95 3.26 2.62 4.77 

 :   , 2567 



  4 
 (  1)      

                                                                      4-250 

+  

 4.4.3-12  5  2 ( )  
 2562-2566 

(8)   3 ( )  

  

 3 ( )   5   2566 
 (21 )  1 ,000   (1)  

   106.03  1,000   (2)  
 (3)  (4)     

(5)    4.4.3-14   
4.4.3-13 

 



  4 
 (  1)      

                                                                      4-251 

 4.4.3-14   5  3 ( )  
 2562-2566 

 
 1,000  

 2562  2563  2564  2565  2566 
1.  22.01 17.46 62.96 106.48 106.03 

2.  147.06 171.65 133.65 103.30 78.03 

3.  20.56 20.74 70.11 72.23 65.15 

4.  42.65 22.31 19.24 10.29 5.49 

5.  86.58 59.75 28.13 1.41 2.24 

 :   , 2567 

 

 4.4.3-13  5  3 ( ) 
 2562-2566 

 

 

 



  4 
 (  1)      

      4-252 

9.2)  

 (1)   

 
   5   2566  

 (298 )  1,000   (1)   5.20  100,000  

 (2)  (3)  (4)  
    (5)  

    4.4.3-15  
 4.4.3-14 

 4.4.3-15  5   2562-2566 

 
 100,000  

 2562  2563  2564  2565  2566 
1.  4.16 3.24 10.71 10.04 5.20 

2.  2.83 3.10 3.02 2.93 3.49 

3.  3.08 3.10 2.44 2.06 2.90 

4.   4.82 4.39 3.16 2.48 2.62 

5.   3.87 3.69 2.85 2.31 2.58 

 :  (Health Data Center : HDC)  5    
(https://cbi.hdc.moph.go.th/hdc/index.php ;  2  2567) 

 4.4.3-14 5  2562-2566



  4 
 (  1)      

      4-253 

(2)   

 
   5   2566 

 (298 )  1,000   (1)   4.41  100,000  

 (2)  (3)  (4)  
  (5)     

 4.4.3-16   4.4.3-15 

 4.4.3-16  5   2562-2566 

 
 100,000  

 2562  2563  2564  2565  2566 
1.  3.38 2.44 7.53 12.17 4.41 

2.  2.77 2.92 2.03 2.50 3.28 

3.  2.46 1.98 *  1.42 2.73 

4.   1.02 0.82 *  *  1.48 

5.   2.41 2.37 2.22 2.26 1.33 

 :    *   (Health Data Center : HDC)      
               5   

 :    (Health Data Center : HDC)  5    
  (https://cbi.hdc.moph.go.th/hdc/index.php ;  2  2567) 

 

 :   2564    2564-2565  

  5  (298 ) 

 4.4.3-15  5   2562-2566 



  4 
 (  1)      

      4-254 

(3)   

 
   5   2566  

 (298 )  1,000   (1)   8.68  100,000  

 (2)    
 (3)   (4)   (5) 

   4.4.3-17   4.4.3-16 

 4.4.3-17  5   2562-2566 

 
 100,000  

 2562  2563  2564  2565  2566 
1.  5.31 4.06 20.61 25.87 8.68 

2.   8.70 7.68 6.69 6.33 8.38 

3.   9.00 9.56 8.04 6.56 6.39 

4.  3.75 4.79 5.10 5.14 5.67 

5.  6.28 6.57 3.23 3.13 5.35 

 :  (Health Data Center : HDC)  5    
(https://cbi.hdc.moph.go.th/hdc/index.php ;  2  2567) 

 

 4.4.3-16  5   2562-2566 

 



  4 
 (  1)      

      4-255 

 (4)     

     5   2566 
 (298 )  1,000   (1)   2.10 

 100,000   (2)    (3) 
    (4)  

  (5)    
 4.4.3-18   4.4.3-17 

 4.4.3-18  5       
  2562-2566 

 
 100,000  

 2562  2563  2564  2565  2566 
1.  5.37 3.64 1.70 1.15 2.10 

2.   15.38 12.87 6.19 1.36 1.88 

3.   30.19 21.87 10.36 0.90 1.69 

4.  4.15 3.83 1.76  * 1.69 

5.  4.59 3.29 1.78 0.59 1.47 

 :    *   (Health Data Center : HDC)      
               5   

 :    (Health Data Center : HDC)  5    
  (https://cbi.hdc.moph.go.th/hdc/index.php ;  29  2567) 
 



  4 
 (  1)      

      4-256 

 

 :   2565   5  

 (298 ) 

 4.4.3-17  5   
   2562-2566 

10)    

   
 ( .506)  

  

  2562-2566  10 
   10 

 2566  (1)   2,086.04  100,000   (2)  

(3)  (4)   (5)  (6)  (7)  (8)   
 (9)    (10)    

4.4.3-19   4.4.3-18 

 

 

 



  4 
 (  1)      

      4-257 

 4.4.3-19  10   2562-2566 

 
 100,000  

 2562  2563  2564  2565  2566 
1.  2,350.19 1,517.24 579.69 1,470.37 2,086.04 

2.  1,268.27 345.91 9.11 159.35 1,790.04 

3.  350.36 235.18 45.98 245.22 884.84 

4.   634.07 355.34 327.27 461.96 646.77 

5.  269.26 181.90 65.73 178.48 233.39 

6.  165.53 83.81 15.19 76.79 224.44 

7.  60.13 63.55 61.59 111.19 166.51 

8.    229.27 88.80 15.88 297.24 135.55 

9.   217.33 110.58 46.26 77.06 72.93 

10.  16.11 14.85 6.35 15.41 61.79 

 :      (http://doe.moph.go.th/surdata/index.php ;  2  2567) 

 

 4.4.3-18  10   
 2562-2566 

 

 

 



 5 



  5 
 (  1)  

       5-1 

 5 
 

  
 

   
 

   
  

 (  1)       
   

    
  

 
  

 

5.1  

  

 ( .)   
  . . 2566 (  31  . . 2566) 

   
  

 
 

   
  

 5.1-1  



  5 
 (  1)  

       5-2 

 

 

 

 

 5.1-1   

 

 

 

 

-  

-  

- -  

 

/ 
 

 

 

 

-  

-  

 

 

- /  

 

-  

-  

 

-   
-  

   

  

 



  5 
 (  1)  

       5-3 

5.2  

1)    
  

2)    
  

3)    

4)

 

5.3  

    
  5   

  
   

 
  5.3-1 

 



  5 
 (  1)  

       5-4 

 

 5.3-1  
 



  5 
 (  1)  

       5-5 

5.4   (STAKEHOLDERS) 

   
   

    
  7   5.4-1 

 
 ( .)  

1)   

“ ”  

“ ” 
 

2)   

“ ” /  
  

“ ” 

  
 

3)   

.”    
  .  . . 

    .  

“ . .”  
 

4)       
     

    

 



  5 
 (  1)  

       5-6 

5)    
 

“ ”  

  

    

“ ”   

“ ”    

6)   
  

7)   

 



  5 
 (  1)  

       5-7 

 5.4-1  
  

1.   
1)    

 0-3  
  0-3  

1.1     
 1)  

2)  

3)  

4)  

5)  

6)  

1.2  

1)    ( )  (  2) 
2)   ( )  

3)   ( )  

4)    

5)      

6)      ( )  

7)  . .   ( ) 
2)    

 3-5  
  3-5  

2.1     

1)  

2)  

3)  

4)  

5)  

6)  

7)  

8)  

9)  

10)  
 11)  

12)  

13)  

14)  

15)  
 2.2     

1)  4  



  5 
 (  1)  

       5-8 

 5.4-1 ( )  
  

2.  
 

2.1      
2.2    

3. 
 

3.1  ( .) 
 

4.   
   

 

4.1   

1)  

2)  ( .) 
4.2   

1)  13 ( ) 
4.3   

1)  

2)  

3)  

4)  

5)  

6)  

7)  

8)  

9)  
 4.4   

1)  

2)  

3)  

4)  

 4.5   

1)  

2)  

3)  1 ( ) 
 4)  2 ( ) 

5)  3 ( ) 
6)  



  5 
 (  1)  

       5-9 

 5.4-1 ( )  
  

5.  /
/

/
/  

5.1  
1)  

2)  

3)  

4)  2 ( -  ) 
5)  

6)  

7)  3 

8)    

9)  1 

10)  

11)  

12)  

13)   

14)  

15)  

16)  

17)  

18)  2 
 5.2   

1)  

2)  ( ) 
3)  

4)  

5)  

6)  ( ) 
7)  ( ) 
8)  

9)  

10)  

11)  

12)  

13)  ( ) 
 5.3  

1)

 ( .) 



  5 
 (  1)  

       5-10 

 5.4-1 ( )  
  

6.   6.1   

1)  

2)  

7.   -  
 :    , 2567 

5.5  

1)  

     
  

  
   

 
  

 
 

  5.5-1    

(1)   
  (Two Way Communication) 

 
  

1.1)       
  

 

1.2)    
       

    
   

  



 
 5 

 (
 1)

 
 

 
 

 
  

 
 

 5-
11

 

 5.
5-1

 
 

 
 

 
 

 

1. 
 

(1)
 

 
 

 
 

 
 

-
 

-
 

-
 

-
/

 

-
 

 

 

- 
/

 
 

(2)
 

     
 

 
 

-
 

-
 

-
 

-

 

-
 

-
  

-
 

-
 

 

 

-
/

/
  

-
 

 

 

2. 
 

(1)
 

 
 

 
 

 

(1
.1

) 
 

-
 

-
 

 
-

 
 

(1.
2) 

 
 

-
 

 

-
/

 

 
-

 
 



 
 5 

 (
 1)

 
 

 
 

 
  

 
 

 5-
12

 

 5.
5-1

 (
) 

 

 
 

 
 

 

(2)
 

 
 

 
 

 
(3.

1) 
 

  

-

 
 

  
 

 
 

-  
 

 
 

-
 

 
 

 
 

(3.
2) 

 
  

 
-

 
-

 
 

  
 

 

-

 
-

 
 

-  
-

 
 

 
 

 
 :  

 
 

, 2
56

7 



  5 
 (  1)  

       5-13 

(2)    
   

2.1)  

 )    A3 
 2    

    
   

  3,000   
 (  -1) 

 )  
      

   
    

 
    
  (  -2) 

2.2)  

  
   5      

   
    

 -   
   (  4.4.2) 



  5 
 (  1)  

       5-14 

5.6  

   5 
   

1)  

  
    

  
 

 
   

 13 ( )  
   

     
2-5  . . 2567  

2)  
  

  
   

 
   

 
   

 18  . . 2567 .   
    

  
  (  

 5.6-1)  
   51  

 



  5 
 (  1)  

       5-15 

/  
  33.3 (  5.6-1) 
  49.0       
   29.4  /  

 11.7   5.9   
   /  

   /  
 /    

 

 5.6-1 /  

   47.1  
   25.5   17.6   

 5.6-2      
    

     



  5 
 (  1)  

       5-16 

 

 5.6-2  

 / /
  

 

1)    
  

2)   /   

3)  
 

4)   
 

 

1)      
   

2)    

 
 

 



  5 
 (  1)  

       5-17 

/  

1)  

2)  
 

3)    

4)   
 23  



 
 5 

 (
 1)

 
 

 
 

 
  

 
 

 5-
18

 

 5.
6-1

 
 

 

 
/  

 
 

 
 

 
 

 
0-3

 
3-5

 
1. 

 
-  

 

 

   

 

 

 

 
 

-
   

 : 

 
 

 

 
 

 
 

 

 

 
 6 

 
 

 

-

 

 
  

 

-

 
 

-

 



 
 5 

 (
 1)

 
 

 
 

 
  

 
 

 5-
19

 

 5.
6-1

 (
) 

 
 

 

 
/  

 
 

 
 

 
 

 
0-3

 
3-5

 
2. 

 
 

-  
 

 
 

 
 

-

 
 

 
 

 
   5 

  

 

 : 
 

 5 
 

-
 

 

 

-
 

 
 0-

3 
 

 3
-5

 
 

  
 

 
 

  
 

 

 



 
 

 5 
 (

 1)
 

 

 
 

 
  

 
 5-

20
 

 5.
6-1

 (
) 

 
 

 : 
 

 
, 2

56
7 

/  
 

 
 

 
 

 
 

0-3
 

3-5
 

2. 
 

 
-  

 
 

 
 

 
-

 (E
IA

) 
 

-

 
 

 : 
 

 
..

 25
35

 

 

-
 

-

 
 

 

 : 

 

 
  

 

-
 



   5 
 (  1)  

       5-21 

3)  

 /  
   A3  2  

     
   

 
   3,000  

     23-24  
. . 2567  

   5.6-2  
  5.6-3



 
 5 

 (
 1)

 
 

 
 

 
  

 
 5-

22
 

 5.
6-2

 
 

 
 

 
/

 

1. 
 

1.1
  

 
 - 

 

25
67

 
-

 
 

-
 

 
 

 
  

1.2
 

 
17

-18
 

 25
67

 
-

 
-

 
2-5

 
 25

67
 

-
/

  
-

 
 

1.3
 

 
18

 
 25

67
 

-
/

 

-

 
 

-
 

1.4
 

 
 

23
-24

 
 25

67
 

-
 

-
 



 
 5 

 (
 1)

 
 

 
 

 
  

 
 5-

23
 

 5.
6-2

 (
) 

 

 
 

 
/

 

2. 
 

2.1
  

  
18

 
 25

67
 

-
 

 

-
 

 
 

2.2
  

/ 
/

/
/

 

23
-27

 
 25

67
 

-

 

-
 

 
 

 (A
tti

tu
de

 S
ur

ve
y)

 

 

2.3
 

  
 

5-9
 

 25
67

 
-

 
 

 
 

-
 

/
 

 
 

 

 :  
 

 
 

, 2
56

7



  5 
 (  1)  

       5-24 

  
 

  
  

  

  
 

 5.6-3  

 

24/07/67 24/07/67 

24/07/67 24/07/67 

18/07/67 18/07/67 

03/07/67 03/07/67 



 6 



                                                              6                              

 (  1)  

                                                                                                      6-1 

 6 
 

 

    

  

   

 4   

    

    

    

 6-1     

 6-1  

  
 /

 

   
   

  

   

 
  

  

 
 :    , 2567         

 

 

 

 



                                                              6                              

 (  1)  

                                                                                                      6-2 
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 1)  
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 (  1)   

            6-3 

6.1.2     

1)  

 

  Steady-state Plume Dispersion  US.EPA 

 Preferred Regulation Model 

 (Near-field) 

   

 

 ( .) 

  

2)  (Model Selection) 

  AERMOD  12.0.0   

(U.S. EPA  23132) 

  AERMOD (The American Meteorological 

Society Environmental Protection Agency Regulatory Model Improvement Committee’s 

Dispersion Model)  ISC 

 . .1991 ( . . 2534)  (American Meteorological 

Society, AMS)  (United State Environmental 

Protection Agency : US.EPA.)   

 “ ” (Planetary Boundary Layer) 

 AERMIC (AMS/EPA Regulatory Model Improvement Committee) 

  AERMOD  Preferred/ 

Recommended Models ( : http://www.epa.gov/ ttn/scram/dispersionindex.htm) 

 

 US.EPA.  (Appendix W : 40 CFR Part 51 Revision to the Guideline on Air 

Quality Models: Adoption of a Preferred General Purpose (Flat and Complex Terrain) 

Dispersion Model and Other Revisions; Final Rule, US.EPA. 2005) 

 



     6 

 (  1)   

            6-4 

 AERMOD  Steady-State Plume Model  Gaussian 

Plume Equation  

 (Planetary Boundary Layer  PBL) 

  AERMOD 

 2   

   (1)  Stable Boundary Layer (SBL)  

  

   (2)  Convective Boundary Layer (CBL)   

 

    SBL  Gaussian 

  CBL  Gaussian  

 bi-Gaussian Probability Density Function (PDF)  

(Plume)  

    

    )  

    )  

 

    )    

    )  3  

   

    ( )   (Plume)    Mixing Layer 

    ( )   (Plume)   

    ( )   (Plume)  Mixing Layer  

    )  

    

1)  Albedo  (Solar Radiation) 

 2)  Bowen Ratio  (Sensible Heat Flux)  

 (Latent Heat Flux)  3)  Surface Roughness Length  

 



     6 

 (  1)   

            6-5 

 3)  (Meteorological Information) 

   

   (Surface Meteorological Data) 

 (Upper Air Meteorological Data)  (Surface Data)  

 AERMET  

 AERMOD  

 

  3.1)  (Surface Meteorological Data) 

         

  

  

     

 

(1)     1 

 (32T)   

  3.99    . . 2566 

    

 1     

1   

   (1.1)     

  (Step-wise Linear Interpolation)  

-   2 =  1 + (  4 –  1)/3 

-   3 =  1 + (  4 –  1)x2/3 

(1.2)   

-   1  4  90  

 1  4  0  2  1  3 

 4 



     6 

 (  1)   

            6-6 

-   1  4  90 

  1  4  0  

 (Step-wise Linear Interpolation) 

 4  

    

. . 2566  . .  2565  

   

(2)    3  

  (48463)   

  3.89    . . 2566  

 AERMET  3   

 1   

(Step-wise Linear Interpolation) 

  4  

   . .  2566 

 . .  2565  

 

 

 (32T)    . . 2566  6.1.2-1 

 

 

 

   

 

 

 



     6 

 (  1)   

            6-7 

 

 6.1.2-1  (32T)  

   . . 2566 

3.2)  (Upper Air Meteorological Data)  

 

 (48455)   Lakes Environmental 

 

 AERMET  AERMOD 

3.3)  (Surface Data) 

 

 (Land use)   Surface Roughness Length, Bowen ratio  Albedo  

 (32T)    2   

-  ( ; Wet Season) -  ( ; Dry Season) 

   QGIS 

  (  . . 2564 
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 (  1)   

            6-8 

 Google Earth)  USGS NLCD92 (National 

Land Cover Dataset 1992)  Surface Roughness Length, Bowen ratio  Albedo 

 AERSURFACE (  -1)  U.S.EPA 

AERSURFACE User's Guide (Revised 01/16/2013)   

-   Surface Roughness Length  

(Weighted Geometric Mean)   8   3  

-   Bowen Ratio  (Unweighted 

Geometric Mean)  10x10  

-   Albedo  (Unweighted Arithmetic 

Mean)  10x10  

  Surface Roughness 

Length, Bowen ratio  Albedo 

 (32T)   Surface 

Roughness Length  3   Bowen Ratio  Albedo  

12x12   AERSURFACE  6.1.2-2  Surface Roughness 

Length, Bowen ratio  Albedo  6.1.2-1 

 6.1.2-1  

Sector Degree Albedo 

Bowen Ratio 
Surface Roughness 

Length 
Dry Condition  

(Nov. – Apr.) 
Wet Condition  

(May. – Oct.) 
1 0°-45° 0.16 1.06 0.42 0.496 

2 45°-90° 0.16 1.06 0.42 0.386 

3 90°-135° 0.16 1.06 0.42 0.436 

4 135°-180° 0.16 1.06 0.42 0.448 

5 180°-225° 0.16 1.06 0.42 0.495 

6 225°-270° 0.16 1.06 0.42 0.647 

7 270°-315° 0.16 1.06 0.42 0.199 

8 315°-360° 0.16 1.06 0.42 0.682 

 :    , 2567 
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 (  1)   

            6-9 

 

 

 ( . . 2564)  Google Earth  

 6.1.2-2  

 (32T)    . . 2563  3   

 12x12  

4)  (Receptor and Terrain Elevation 

Information) 

  4.1)  

    AERMOD 

 AERMAP  SRTM3 (Shuttle Radar 

Topography Mission)  Digital Elevation Model (DEM) 

 ( National Aeronautics and Space Administration, NASA)  

 U.S. Geological Survey (USGS)  “Blue Book” 

  3   90   STRM3  

GTOPO30  10  

 

 



     6 

 (  1)   

            6-10 

  4.2)  

    2    

 (Sensitive Receptors) 

 2,684  (  6.1.2-3)  

   (1)    

10x10   (Variable Grid Resolution) 

 

    (1.1)   1.5   

(Fence Line)  100  

 (1.2)   1.5-3   250  

 (1.3)   3   500  

 (2)    

 (Sensitive Receptors) 

  5     

5   10   

 



     6 

 (  1)   

            6-11 

 

 

 6.1.2-3  10x10  

 



     6 

 (  1)   

            6-12 

 5)  (Background Concentration) 

 

 4   7 

 

     

. . 2562-2566   (TSP)  24   (SO2)  1 

  (SO2)  24   (NO2)  1  

 

         

. . 2562-2566   3   7  

 (TSP)  24   (SO2)  1   

(SO2)  24   (NO2)  1  (  6.1.2-4) 

 

A1 :   

 0.75  (

) 

   

A2 :    

1.75  ( ) 

 

A3 :    0.75 

 ( ) 

 

 

A4 :    5  

( ) 

 

  

A5 :   
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 (  1)   

            6-13 

 

(TSP)  (SO2)  (NO2) 

  4.1.4    

 4   6.1.2-2 

  5  

  (TSP)  

  

 Scatter Plots (  

 6.1.2-5)   (TSP)  24  

  

 

  

  -  

 24   TSP  6.1.2-3 



     6 

 (  1)   

            6-14 

 

 

 

 6.1.2-4  
 



     6 

 (  1)   

            6-15 

 6.1.2-2  

  
TSP   

( g/m3) 
SO2

(1 hr) 

( g/m3) 
SO2

(24 hr) 

( g/m3) 

NO2
 (1 hr) 

( g/m3) 
1. 

 (A1) 1/, 2/ 
295.00 65.40 16.20 184.40 

2.  (A2) 1/ 326.00 24.30 14.10 18.60 

3.  (A3) 1/, 2/ 266.00 86.40 8.90 163.70 

4.  (A4) 1/ 216.00 23.00 9.70 18.40 

5.  (A5) 2/ 259.00 86.40 - 3/ 159.90 
  326.00 86.40 16.20 184.40 

  330 4/ 780 5/ 300 4/ 320 6/ 

 :     1/    

  ( .)  . . 2562-2566 

   2/   

       . . 2562-2566 

 :     3/   (SO2)  24  

   4/    24 ( . . 2547)  

 

   5/    21 ( . . 2544)   

 1  
    6/    33 ( . . 2552)   

 

 6.1.2-3  TSP  

 

 ( g/m3)  
TSP (24 ) 

  

A1.   295.00 226.00 

A2.   326.00 260.00 

A3.   266.00 266.00 

A4.   216.00 182.00 

A5.  259.00 183.00 

 1/ 330 

 :     1/   24 ( . . 2547)   
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 (  1)   

            6-16 

 

 :     2562-2566 

 

 :     2562-2566 

 6.1.2-5  24   TSP  
 

 



     6 

 (  1)   

            6-17 

 

 :     2562-2566 

 

 :    2562-2566 

 6.1.2-5 ( )  24   TSP  



     6 

 (  1)   

            6-18 

 

 :   2562-2566 

 6.1.2-5 ( )  24   TSP  
 

 6)  (Source Information) 

 (1)  

      

      

       

 ( - )   -

  /

 

 

 

    

 (TSP)  U.S.EPA. “Compilation of Air 

Pollution Emission Factors” Publication NO.AP-42 (1995) 

 30  50 

 1.2 / /   9.88 / /   

US.EPA.  



     6 

 (  1)   

            6-19 

 2  
 50   

  TSP  6.1.2-4 

 AERMOD  

 6,856.58  (

 4  184.00    6,370.58 

  4  78.00     

136.00    88.00 ) 

   2   60   

   Area 

Source  6,856.58 /  ( ) 

 8 /   08.00-12.00  13.00-17.00 .  Variable Emission 

 By Hour/Day  Factor 

 

   
   10  

(PM-10)  2.5  (PM-2.5)  (SO2) 

 (NOx)  (CO)     

  “Off-Road-

OFFROAD Model Mobile Source Emission Factor, South Coast Air Quality Management District 

(SCAQMD)   6.1.2-5 

 

  

  6,856.58   

  

 Area Source 

 8 /   08.00-12.00  13.00-17.00 .  Variable 

Emission  By Hour/Day  Factor 

  

 

 



     6 

 (  1)   

            6-20 

 6.1.2-4    

 
 (TSP)  

( / / ) 1/ ( / / ) ( / / ) 2/ 
 [1] [2]= [1]/86,400  [3]= [2]x/(50/100) 

TSP 9.88 1.14x10-4 5.72x10-5 

 : 1/  U.S.EPA. “Compilation of Air Pollution Emission Factors” 

Publication NO.AP-42 (1995) 

 2/ 

 2   50 

 :    , 2567 
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7)  (Building Downwash Effect) 

 

 (Building Downwash) 

 Guideline for Determination of Good Engineering Practice Stack Height 

(Technical Support Document For the Stack Height Regulations ) (Revised) U.S.EPA (1985) 

 

Hg  =  H+1.5L 

  Hg  =   ( ) 

 H  =   ( ) 

 L  =   ( )  

   

   

 6.1.2-12 

  6.1.2-9 

 (Building Downwash Effect)  

 

 6.1.2-12  

 H  
( ) 

L  
( ) 

Hg  
( )  

 

 

( ) 
 

 (1) (2) Hg = (1) +1.5(2) 
1.  12.00 12.00 30.00 13.00  GEP 

2.  10.00 10.00 25.00 5.00  GEP 

3.  10.00 10.00 25.00 12.00  GEP 
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    38/29  
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  19-26  2567  7  ( ) 

 6.1.3-1  6.1.3-1 (
 -4)     24  (Leq 24 hr) 

 (Lmax) 

  15 ( . . 2540)    

24  (Leq 24 hr)  70   (Lmax)  115    

 

 (  

       

-  2566)  4     

(  )  

   24  (Leq 24 hr) 

  

 . . 2548  70   6.1.3-2 

 6.1.3-2  
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 6.1.3-1   
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 1 . 

(Leq 1 hr.) 

 

 24 . 

(Leq 24 hr.) 

 
 

(L90) 

 

 
(Lmax) 

  

 

19-20/08/2567 57.4-66.2 64.8 57.0-65.7 63.5-93.6 

20-21/08/2567 61.5-65.9 64.4 59.9-65.1 66.1-90.1 

21-22/08/2567 57.0-67.5 62.2 56.3-60.7 59.8-89.9 

22-23/08/2567 56.8-66.7 61.9 56.1-61.6 67.4-90.8 

23-24/08/2567 58.0-63.9 60.2 57.4-60.2 66.7-90.7 

24-25/08/2567 57.8-66.1 60.7 57.4-61.4 68.9-87.5 

25-26/08/2567 56.3-63.5 59.7 55.6-60.3 59.9-86.6 

-  56.3-67.5 59.7-64.8 55.6-65.7 59.8-93.6 
 - 70 - 115 

 :     15 . . 2540   

 :    , 2567 
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1)  
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(2)  
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(08.30-17.30 .) 

 (17.30-08.30 .)  

(4)  

  

(4.1)    15 . . 2540  

   24   

 70  

(4.2)    29 ( . . 2550)  
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(4.3)    

 . . 2548 

 10   24    

70  

(4.4)     

  

  . . 2565 

(5) 

 

   3)  

3)   

(1)  

  ( )  

        LeqT  = Lp + 10 log t/ T, dB (A) -------- ( ) 

       LeqT = ,  

        Lp  = ,  

        t  = ,  

        T  = ,  

(2)  

  

  ( )  

        Lp2  = Lp1 – 20 log r2/ r1, dB (A) -------- ( ) 

      Lp2 =  r2 ,  

       Lp1 =  r1 ,  

        r1, r2 = ,  
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(3)  

  

   

 24  

 

  

 ( )  

    Lp  =  10 log (10Lp1/10+ 10 Lp2/10+ 10 Lp3/10+ …+ 10 Lpn/10), dB (A)  --- ( ) 

   Lp   =  (receptor),  

  N   =  

L1, L2, L3,…, Ln = ,  

(4)  (Insertion 

Loss) 

  

 (Reflected Path)  (Transmitted Path) 

 (Diffraction)    

 

  

L     =    10log (3 + 20N)       -------- ( ) 

 L   =    ( ) 

          N    =   Freshnel Number  ( ) 

               N      =     2              -------- ( ) 

                                       

        =   

 ( )  ( ) 
 =   ( )  ( ) 
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 (  1)  

                                                                                                      6-75 

    = C          -------- ( ) 

ƒ 
       C    =  C0 T/T0 

C  =    T  

C0  =  20   

(  343 / ) 

T  =   30  

(  . . 2536-2565)  

29.1   

T0  =  (20 ) 

ƒ   =     500  

               =    413.7 

   500                  

   =   0.83 

 =    A + B – d       -------- ( ) 

      A =    

   B =    

   D     =    

4)   

(1)   

 Department of Environment 

Food and Rural Affairs, Update of Noise Database for Prediction of Noise on Construction and 

Open Sites, 2005   10  

 6.1.3-3    

   

08.30-17.30 . (  8   1 )   8  

 

  6  
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 (  1)  

                                                                                                      6-76 

 6.1.3-3   

   
 10  ( )  

1.  (Foundation Operations)  67.0 

 -  (Tracked Excavator)  

 -  (Crane Truck) 70.0 

 -  (Dumper) 78.0 

 -  (Cement Mixer Truck) 75.0 

2.  (Structure Operations)  

 -  (Tracked Excavator) 67.0 

-  (Dumper) 78.0 

-  (Cement Mixer Truck) 75.0 

-  (Cranes) 70.0 

 :  Department of Environment Food and Rural Affairs, Update of Noise Database for Prediction of Noise on 

Construction and Open Sites, 2005 

(1.1)    

( )  
    (Tracked 

Excavator)  (Crane Truck)  (Dumper)  (Cement Mixer 

Truck)  8  

 6   

( )  ( )  

  ( )    

 Lp   = 10 log (1067.0/10 +1070.0/10+1078.0/10+1075.0/10)              

                     = 80.4  

 8    ( )   

    Leq 8 .   = 80.4 + 10 log (6/8) 

     = 79.2  

 24    ( )   

    Leq 24 .  = 80.4 + 10 log (6/24) 

      = 74.4  
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Lp   = 10 log (1067.0/10 +1078.0/10+1075.0/10+1070.0/10)              

                  = 80.4  

 8   ( )   

Leq 8 .  = 80.4 + 10 log (6/8) 

    =  79.2  

 24   

 ( )   

Leq 24 .  = 80.4 + 10 log (6/24) 

   = 74.4  

 2   6.1.3-4  

     8  (  10 

)  79.2   24   74.4  

 8   85   

 85  

  

     

 6.1.3-4   

 
 ( ) 1/ 

 8  (Leq 8 hr)  24  (Leq 24 hr) 
1.  79.2  74.4 

2.  79.2  74.4 

 :   1/  10  

 :     , 2567 
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24   74.4   

 ( )    

 

Lp2   = 74.4 - 20 log 200/10   

   = 48.2  

 3  

   

  

2   (Diffraction)  6.1.3-3 

 ( )   14.4  

 33.8   

  L    =  10log (3 + 20N)   ( ) 

     N  =   2  

       
   =   A + B – d   ( ) 

    =   0.83  ( ) 

            =   A + B – d     ( ) 

      A       

 2.5  

B        

200.01  

d       202 
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       =    2.5 + 200.01 - 202 

=    0.51   

     N    =     2  

    

 =    2 (0.51) 

0.83 

 =   1.23 

    L   =  10log (3 + 20N) 
=   10log (3 + 20 (1.23)) 

=   14.4    

  

=  48.2 – 14.4 

=  33.8  

 24   19-26  

2567     64.8   

 ( )  

  64.8   

70   

Lp  = 10 log [(1033.8/10) + (1064.8/10)] 

  =    64.8  
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(2)   

   

   90  

  6.1.3-4  

 

2.1)  

)   

 

  

 (Transmission Loss Values)  Technical Noise Supplement to 

the Traffic Noise Analysis Protocol  6.1.3-5   (Steel) 

 18  

 6.1.3-5   (Transmission Loss Values)   

Material 
Thickness Transmission Loss 

( ) ( .)  ( ) 

Concrete block, 8 by 8 by 16 inches, 8 203.2 34 

Dense concrete 4 101.6 40 

Light concrete 6 152.4 39 

Light concrete 4 101.6 36 

Steel, 18 gage 0.050 1.3  25 

Steel, 20 gage 0.0375 1.0 22 

Steel, 22 gage 0.0312 0.8 20 

Steel, 24 gage 0.0250 0.6 18 

Aluminum, sheet 0.0625 1.6 23 

Aluminum, sheet 0.125 3.2 25 

Aluminum, sheet 0.25 6.4 27 

Wood, fir 0.5 12.7 18 

Wood, fir 1 25.4 21 

Wood, fir 2 50.8 24 

Plywood 0.5 12.7 20 

Plywood 1 25.4 23 

Glass, safety 0.125 3.2 22 

Plexiglas 0.25 6.4 22 
 :   Technical Noise Supplement to the Traffic Noise Analysis Protocol,California Department of Transportation, September 2013 
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1,692   

  ( ) 

    

     = 1,692    

  (Steel)  = 1,635.4  (96.7%) 

   = 56.6   (3.3 %) 

  TL0 = TL – 10 Log10(A0 x 10TL/10 +Ac) ---  ( ) 

 TL0  Transmission loss of material with openings  

TL  Transmission loss of material without openings 

(   18 ) 

A0  Area of openings as a fraction of the total area of the barrier 

(   3.3%  0.033) 

Ac  Area of closed portion as a fraction of the total area of the = 1 – A0 

(   1-0.035 = 0.967) 

 TL0 = 18 – 10 Log10(0.033 x 1018/10 + 0.967) 

= 13.2  

   13.2  

 76.8   

  =   –   

                         =  90.0 – 13.2  

    =  76.8  
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Lp  =  10 log (1049.2/10+ 1061.4/10) 
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( . . 2550)    10  

 10   “
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  . . 2565  

    

 6.1.3-6 

 6.1.3-6  

   
1   

(L90) 

 (L90) 

-   1  (L90 1 hr)  

-   5  (L90 5 r)  

2   

(LAeq,R) 

 (Leq) 

-   1  (Leq 1 hr)  

-   5  (Leq 5 )  

3  ( ) 

   ( ) 

4 

 (LAeq,Ts) 

  

 (Leq)   ( ) 
5  

 

 1   

---  ( ) 
  LAeq,Tr  =  ,  

      LAeq,Ts  =  ,  

  

       LAeq,R  =  ,  

      Ts  =   ,

 

      Tr  =  

 

 -  06.00 - 22.00 

  60   
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 6.1.3-6 ( )  

   

  

-  

  22.00– 

06.00   5  

 2   ( )  

LAeq,Ts = LAeq,R  Log 10 (0) 
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 22.00-06.00 . 
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   . . 2565 
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  29 ( . . 2550)   10   

 

 (  08.30-17.30 .) 

 (17.30-08.30 .) 
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 (  1)  

                                                                                                                       6-113 

(6)   :  

 5   

( . . 2562-2566)  ( . . 2569-2571) 

 ( . . 2572) 

  

 )   

   3 

 130+000 (  – )  36  

2+000 (  - )   . . 2569-2572 

  6.3.2-2  
6.3.2-3  

 0.58 

  5   (  2562 -2566)   

(   , 2567)  6.3.2-7  

 6.3.2-7   

   5   (  2562-2566) 

 . .  ( / )  ( ) 

2566 3,058,205 1.25 

2565 3,020,357 12.35 

2564 2,688,382 1.89 

2563 2,638,466 -13.18 

2562 3,038,943 - 

 0.58 

 :    , 2567 

( )   3 

 130+000 (  – ) 

 6.3.2-4   

 . . 2562-2566  6.3.2-2 

 . . 2568-2570 

 0.58 (  6.3.2-7)  6.3.2-8 



  6 

 (  1)  

                                                                                                                       6-114 

 

 6.3.2-2  3 

 130+000 (  – ) 
 

 6.3.2-8  3  130+000  

 (  – ) 

 
  

( ) 

3/  . .  
 

 

(PCU/ ) 

1/ 
(PCU/ ) 2/ (PCU/ ) 

 3 

(130+000)   

 

2562 1 89,752 5,236 12,587 

2563 2 97,396 5,682 13,627 

2564 3 89,622 5,228 12,570 

2565 4 92,078 5,372 12,903 

2566 5 91,643 5,346 12,844 

2568 6 92,174 5,377 12,917 

2569 7 92,707 5,408 12,989 

2570 8 93,244 5,440 13,062 

 :  1/  (PCU/ )  0.7x  (PCU/ )/12 
 2/  (PCU/ ) = [Y x (1-HV/100)]+[Y x (HV/100) x 2] 
 3/   5   (  2562-2566) 

 :    2566 (  , 2567),  

    , 2567 
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 (  1)  

                                                                                                                       6-115 

( )  36 
 2+000 (  - ) 

 6.3.2-5  

 . . 2562-2566  6.3.2-3 

 . . 2568-2570 

 0.58 (  6.3.2-7)  6.3.2-9 

( )   7  
 4+000 (  - ) 

 6.3.2-6  

 . . 2562-2566  6.3.2-4 
 . . 2568-2570  

 6.3.2-10 

 

 6.3.2-3  36 

 2+000 (  - ) 

 

 



  6 

 (  1)  

                                                                                                                       6-116 

 6.3.2-9  36  2+000  

(  - ) 

 
  

( ) 

3/  . .  
 

 

(PCU/ ) 

1/ 
(PCU/ ) 2/ (PCU/ ) 

 36  

(2+000) 
  

2562 1 55,034 3,211 6,908 

2563 2 56,344 3,287 7,064 

2564 3 49,776 2,904 6,280 

2565 4 50,314 2,935 6,344 

2566 5 50,396 2,940 6,354 

2568 6 50,687 2,957 6,390 

2569 7 50,981 2,974 6,423 

2570 8 51,276 2,992 6,460 

 :  1/  (PCU/ )  0.7x  (PCU/ )/12 
 2/  (PCU/ ) = [Y x (1-HV/100)]+[Y x (HV/100) x 2] 
 3/   5    

(  2562-2566) 

 :    2564 (  , 2567),  

   , 2567 

 

 6.3.2-4  7 

 4+000 (  - ) 



  6 

 (  1)  

                                                                                                                       6-117 

 6.3.2-10  7  4+000 (

 - ) 

 
  

( ) 
  . .  

 
 

(PCU/ ) 

1/ 
(PCU/ ) 2/ (PCU/ ) 

 7 

(4+000) 

y = 1888.9x + 

67611 

2562 1 71,116 4,149 9,819 

2563 2 76,438 4,459 10,526 

2564 3 61,100 3,565 8,488 

2565 4 77,909 4,545 10,721 

2566 5 79,826 4,657 10,976 

2568 6 78,944 4,606 10,859 

2569 7 80,833 4,716 11,109 

2570 8 82,722 4,826 11,360 

 :  1/   (PCU/ )  0.7x  (PCU/ )/12 
 2/   (PCU/ ) = [Y x (1-HV/100)]+[Y x (HV/100) x 2] 
 3/   X  

 :    2564 (  , 2567), 

   , 2567 

)  

  6.3.2-11 

 

  

   

( )   

- -   4  (PEC Factor = 1)  

 4   -    8  

  2.00 PCU/  

-   10  (PEC Factor = 2.5)  

 5  -    10  

   1.25 PCU/  
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( )   

-   (PEC Factor = 2.5)  

  

    

-    3  

  4  (PEC Factor = 1)   4 

 -    8   

  0.40 PCU/   6  (PEC Factor = 1.75)  

 6  -    

12     1.05 PCU/  

 (PEC Factor = 2.5)  

   

 

-   (PEC Factor = 2.5)  

   

   

-   10  (PEC Factor = 2.5) 

   

   

-   4  (PEC Factor = 1) 

  3   

-    6    

1.50 PCU/  

-   (PEC Factor = 0.33)  

  7   

-    14    

1.16 PCU/  
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6.5   

  (Major Hazard)  (Risk Assessment)  

 

   (Natural Gas: NG)   

   

6.5.1   

 

  

,  (World Bank)  Techniques for Assessing Industrial 

Hazards a Manual, 1990  American Petroleum Institute (API)  Risk-Based Inspection 

Technology, Second Edition, September 2008   6.5.1-1 

 

1) /  (Hazard Identification) 

2)  (Probability Analysis) 

3)  (Consequence Analysis) 

4)  (Risk Analysis) 

5) / /  
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6.5.2   /  (Hazard Identification) 

  

  

  6.5.2-1  6.5.2-2  
 80   

(  Standard Cubic Feet (SCF)  60  

 14.7   Normal Cubic Meters (Nm3)  15.6 

  1 )   

 0.6  5-15 % 

  537-540   

   

    4.0   

.   9.0   15.5   

35    9.0  

 8.0   35  

6.5.3  (Probability Analysis) 

1)    ( ) 

 (1)   .  

( ) 

  .  

( )  . . 2524-2567  (  43 )   

  13    0.25  (  7 )  

 1  (  3 )  4  (  2 )  (   

1 )  6.5.3-1  
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(2)   

  (API) 

  API Recommended Practice 581, Second Edition, 

September 2008    

   6.5.3-2   

  1  

 2.0x10-5 /    2.6x10-6 /   

   

.  ( )  (   

API Recommended Practice 581, second edition, September 2008)  

 

 (API)  

 ( )  API 

 

  

 Improbable  6.5.3-3 
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 6.5.2-1  

 

 
( ) 

  

1.  (Carbon Dioxide; CO2) 0.00 4.41 

2.  (Methane; CH4) 87.60 89.33 

3.  (Ethane; C2H6) 3.92 8.53 

4.  (Propane;C3H6) 1.00 1.36 

5.  (iso-Butane; i-C4H10) 0.20 0.31 

6.  (normal-Butane;n-C4H10) 0.16 0.20 

7.  (iso-Pentane; i-C5H12) 0.06 0.10 

8.  (normal-Pentane; n- C5H12) 0.00 0.01 

9.  (Hexane; C6H14) 0.00 0.00 

10.  (Heptane; C7H16) 0.00 0.01 

11.  (Octane; C8H18) 0.00 0.00 

12.  (Nitrogen; N2) 0.64 2.03 

 (High Heating Value; BTU/SCF) 996 1,079 

 (Low Heating Value; BTU/SCF) 897.3 972.1 

   (Pressure at PTT deliver point)  300   

 :    .  ( )  

 :    .  ( ), 2565 

 6.5.2-2  

  (Value) 
1.   

2.    

3.   Fossil Fuel  

4.  0.6 

5.  -162 oC 

6.  -182 oC 

7.  5-15 %  

8.  537-540 oC 

 :    .  ( ), 2565 
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 6.5.3-1  .  ( )  

Equipment 

Type 

  ( / / ) 1/ 

  
0.25  

  
1  

  
4   

  
0.25  

  
1  

  
4  

 
 

PIPE 7 3 2 1 1.67×10-8 7.17×10-9 4.78×10-9 2.39×10-9 

 :   1/    .  ( )   . . 2524-2567 (43 ) 

 .  ( )  2.964   9,724,410  (     

. . 2566) 

 :  .  ( ), 2567 

 6.5.3-2   ( ) 

Equipment 

Type 
Component Type 

 ( ) 
 0.25   1   4   

Compressor COMPC 8×10-6 2×10-5 2×10-6 - 

Compressor COMPR 8×10-6 2×10-5 2×10-6 6×10-7 

Heat Exchanger HEXSS/ HEXTS/HEXTUBE 8×10-6 2×10-5 2×10-6 6×10-7 

Pipe PIPE-1 2.8×10-5 - - 2.6×10-6 

Pipe PIPE-2 2.8×10-5 - - 2.6×10-6 

Pipe PIPE-4 8×10-6 2×10-5 - 2.6×10-6 
Pipe PIPE-6 8×10-6 2×10-5 - 2.6×10-6 

Pipe PIPE-8 8×10-6 2×10-5 2×10-6 6×10-7 

Pipe PIPE-10 8×10-6 2×10-5 2×10-6 6×10-7 

Pipe PIPE-12 8×10-6 2×10-5 2×10-6 6×10-7 

Pipe PIPE-16 8×10-6 2×10-5 2×10-6 6×10-7 

Pipe PIPE-GT16 8×10-6 2×10-5 2×10-6 6×10-7 

Pump PUMP2S 8×10-6 2×10-5 2×10-6 6×10-7 

Pump PUMPR 8×10-6 2×10-5 2×10-6 6×10-7 

Pump PUMP1S 8×10-6 2×10-5 2×10-6 6×10-7 

Tank650 TANKBOTTOM 7.2×10-4 - - 2×10-6 

Tank650 COURSE-1 to 10 7×10-5 2.5×10-5 5×10-6 1×10-7 

Vessel/FinFan KODRUM/COLBTM/ 

FINFAN/FILTER/ 

DRUM/REACTOR/COLTOP 

8×10-6 2×10-5 2×10-6 6×10-7 

 : API, Table 4.1- Suggestesd Component Generic Failure Frequencies, API Publication 581 (Risk-Based Inspection 

Technology), October 2008 
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 (  1)          

       6-168 

 6.5.3-3  

Category  ( ) 
1. Improbable 1.0 10-5 

2. Unlikely 3.0 10-4 

3. Infrequent 1.0 10-2 

4. Occasional 0.3 

5. Frequent 10 

 :  NPC “Hazard and Operability (HAZOP) Studies and Hazard Analysis (HAZAN) 

1)  

(1)  

   

   2  (API Publication 581, 2008)  

)  (Instantaneous Release)  

  3  10 ,000  

 3   (Immediate Ignition) 

)  (Continuous Release)  

 

 10,000   3  

(2)  

API  5   

)  (Jet Fire)  

  Continuous Release 

 

 Jet Fire  

)  (Pool Fire)  

   

)  (Fireball)  BLEVE   

    

Instantaneous Release  
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 (  1)          

       6-169 

)  (Flash Fire)  

  

)  (Vapor Cloud Explosion: VCE)  

  

(Vapor Cloud)  

(3)  

  4    

    6.5.3-4 

 6.5.3-4  

   

 0 – 0.25  0.25  
 0.25 -2  1  
 2 – 6  4  

 > 6   16  
 :   API Publication 581, 2008 

(4)  

 3  

  

 (Continuous Release)  6.5.3-5 

 6.5.3-5  

 
( ) 

  
 /  1/  / 3   

 ( ) 2/  

 1  930.219 369.141 Continuous Release 

 14,883.506 5,906.253 Continuous Release 

 ( ) 3/ 

 1  480.113 190.524 Continuous Release 

 7,681.81 3,048.389 Continuous Release 

 : 1/    Expert  

 2/    15.5    35  

 3/    8.0    35  
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 (  1)          

       6-170 

3)   

API   

 (C1-C2)   6.5.3-6  

 (Ignition)  0.2  20 

  100   20   

 6.5.3-6   

 

  (Ignition) 

No 
Ignition 

Ignition 
Vapor Cloud 

Explosion  
(VCE) 

Fireball/ 
BLEVE 

Flash 

Fire 

Jet  

Fire 

Pool 

Fire 

 (C1-C2) 
  0.80 0.20 0.04 0.01 0.15 - - 

  0.80 0.20 0.04 - 0.06 0.10 - 

 :   API, RP581 Risk-based Inspection Technology, October 2008 

  (Jet Fire)  

    

 :  1   ( ) 

  Jet Fire   

6.5.4  (Serverity) 

1)  

 BREEZE HAZ  Trinity Consultants 

Incorporated   

    

   

  

(Total Rupture)    
 6.5.4-1 
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       6-171 

 6.5.4-1   

 
 

(kW/m2) 

 

  

37.5   100%  1  

 1%  10  

25.0 

 

 100%  1  

 10  

12.5 

  

 1%  1  

 10  

4.0 -  20   

 :   World Bank technical paper number 55, Techniques for Assessing Industrial Hazards a Manual, 1998. 

2)  

(1)  ( ) 

 

 Jet Fire  

  

 Jet Fire (  1 ) 

 4.00, 12.50  26.20 kW/m2  

17.591, 8.705  3.349   

      

 Jet Fire ( ) 

 4.00, 12.50  20.40 kW/m2  

56.523, 26.716  12.641   

       

(2)  ( ) 

 

 Jet Fire  
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 (  1)          

       6-172 

 Jet Fire (  1 ) 

 4.00, 12.50  28.80 kW/m2  

 13.817, 6.922  2.468   

      

 Jet Fire ( ) 

 4.00, 12.50  21.50 kW/m2  

 44.971, 21.255  9.660   

      

    6.5.4-2  6.5.4-1  6.5.4-4 
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       6-173 

 6.5.4-2   

  

 ( )  .  (  4 )  
 Jet Fire (  1 ) 

 
(kW/m2) 

 
( ) 

 

37.50 - 1/ - 

26.20 2/ 3.349       

12.50 8.705      

4.00 17.591      

 ( )  .  (  4 )  
 Jet Fire ( ) 

 
(kW/m2) 

 
( )  

37.50 - 1/ - 

20.40 2/ 12.641      

12.50 26.716  

4.00 56.523  

 ( )   (  4 )  
 Jet Fire (  1 ) 

 
(kW/m2) 

 
( ) 

 

37.50 - 1/ - 

28.80 2/ 2.468       

12.50 6.922      

4.00 13.817      

 ( )   (  4 )  
 Jet Fire ( ) 

 
(kW/m2) 

 
( ) 

 

37.50 - 1/ - 

21.50 2/ 9.660      

12.50 21.255      

4.00 44.971  

 :   1/   37.5 kW/m2   

    2/    
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 (  1)   

                                                                                                              6-178 

6.5.5   

  
     

  56.523    
 Jet Fire ( )  4.0 kW/m2 

      
 20    

     
HAZOP  

 

1)  (Safety Relief Valve)  
 

2)  (Excess Flow Valve)  
   

3)  (Back Check Valve) 
 

4)  (Emergency Shutoff Valve)  
  

5)  (Ball Valve)  -   
 

6)  (Pressure Gauge) 
 

7)   Gas Dector 
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 (  1)   

                                                                                                              6-179 

 6.5.6  

   
 (  1)      

 (EIA) 
 (EHIA)      

     
 .  2566  

 (EIA)  
 (EIA) 

 ( .) 
   . . 2565 

   
 . . 2552  

  . . 2564  

 1)  

1.1)    
   

 

1.2)    
 

1.3)    
 

 

2)  

  5    
1)  (Screening) 2)  (Scoping) 3)  

 (Appraisal) 4)  (Reporting and Recommendation)  

 5)  (Monitoring and Evaluation)  



       6 

 (  1)   

                                                                                                              6-180 

2.1)   (Screening) 

 (EIA)  (EHIA)  
 

  
  

  2 
 3 

  -  4 
  

 2      6.5.6-1 

2.2)   (Scoping) 

  5  
 

 -    
 6.5.6-1     

 
  

  6.5.6-2  
 6.5.6-3 
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 (  1)   

                                                                                                              6-181 

 6.5.6-1  

 
 

 

  

  
 

  
 

 

      
-   - -   
-       
-   -  -  
-     - - 

      
-   (Fine particle) - -   
-   (SO2) - -   
-   (NO2) - -   
-   (H2SO4) - -   

-  (HNO3) - -   

-  (NaOH) - -   

-  (ZnO) - - -  

-    - - -  
      

-  /    -  - 
-       

-  

-     -  - 
-        

   
 -  - 

-     -  - 

 

-   - - - - 
-   - - - - 
-       
-  /   -  - 
-   ( / )  -  - 
-   - -   
-   -  - - 
-    

 
-  -  

-   -  -  
-    

 
 -  - 

 :   -   

 :   , 2567 
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 (  1)   

                           6-193 

2.3)  (Assessment) 

 
 (Exposure)  (Quantitative Health Risk Assessment) 

 (Qualitative Health Risk Assessment)  

 2.3.1)  (Quantitative Health Risk 

Assessment)  
 

  
  

(1)  /   
 (Non-cancer Risk) /

 (Cancer Risk) 

   (TSP) 
 (NO2)  (SO2)  (H2SO4)  (HNO3) 

 (NaOH)  (ZnO)   

  2   

(1.1)  Reference Concentration 

(RfC)  RfC 

  IRIS, U.S. EPA  Hazard Quotient (HQ) 

  

  HQ ( ) = EC / RfC 

 EC  =  ( ./ . .)  

 RfC  =   
 ( ./ . .) 

 
 1  (Route of Exposure) 

 2   
 

 (Hazard Index : HI)  



      6 

 (  1)   

                           6-194 

HI = HQ1 + HQ2 + HQ3+…HQn 

  HQ   =  1   
1 ....  n 

 HI    =    

  

 1 :  HQ, HI > 1  /
  

 2 :  HQ, HI 1  
/  

(1.2)   Reference Concentration 

(RfC) 

  
  

   

 =  ( ./ . .) 
   ( ./ . .) 

  Reference Concentration (RfC)  
 IRIS, U.S. EPA   RfC 

  
 

  
 6.5.6-4  Ontario’s Ambient Air Quality Criteria, 2020  6.5.6-5 

/  
    

 ( . . 2560)  
  OSHA 

 ACGIH   6.5.6-6  (  1) 
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 (  1)   

                           6-195 

 6.5.6-4  

 
 ( g/m3) 

1  24  1  

1.   2.5  (PM-2.5) - 37.5 1/ 15 1/ 

2.   10  (PM-10) - 120 2/ 50 2/ 

3.   (TSP) - 330 2/ 100 2/ 

4.   (NO2) 320 3/ - 57 3/ 
5.   (SO2) 780 4/ 300 2/ 100 2/ 
6.   (CO) 34,200 5/ - - 

 :   1/   ( . . 2565)   2.5   
 

   2/    24 ( . . 2547)   
   3/    33 ( . . 2552)  

 
   4/    21 ( . . 2544)  

  1  
   5/    10 ( . . 2538)  

 

 6.5.6-5  Ontario’s Ambient Air Quality Criteria 

 
 ( g/m3) 

24  

 (HNO3)  35 

 (H2SO4) 5 

 (NaOH) 10 
 :  Ontario’s Ambient Air Quality Criteria, 2020 
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 (  1)   

                           6-196 

 6.5.6-6  

 
 

 8  ( g/m3) 
 1/ OSHA 2/ ACGIH 3/ 

1.   2.5  (PM-2.5) - 5,000  3,000 
2.   10  (PM-10) - 5,000 3,000 
3.   (TSP) - 15,000 10,000 

4.   (NO2) - - 380 

5.   (SO2) 13,000 13,000 - 
6.   (CO) 57,000 55,000 29,000 
7.   (H2SO4) 1,000 100 200 
8.   (HNO3) 2,000 2,000 5,200 
9.   (NaOH) 2,000 2,000 2,000 
10.   (ZnO) (Inhalation Dust) 15,000 15,000 - 

 :   1/     ( . . 2560) 
  
 

 
   2/   Occupational Safety and Health Administration (OSHA) 
   3/   The American Conference Of Governmental Industrial Hygienists (ACGIH) 
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 (  1)   

                           6-197 

(2)   

(2.1)    

  
 2     

   2.5  (PM-2.5) 
 10  (PM-10)  (TSP)  (NO2)  

 (SO2)  (CO)   
 (AERMOD) 

   

(2.1.1)  
  6.5.6-7  

 PM-2.5  24  

 0.0003-0.0005, PM-10  24   0.0001-0.0002, TSP  24  
 0.5515-0.8061, NO2   1   0.0519-0.5763, SO2  1    

24   0.0295-0.1108  0.0297-0.0540   CO  1  
 0.0001-0.0001 

 (  1) 

(2.1.2)   
  6.5.6-8  

 ( )  PM-2.5  0.0003, PM-10 

 0.0003, TSP  0.0062, NO2  0.0904, SO2  0.0001  CO  0.0009 

 (  1) 
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3. 
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4. 
 (A
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6.5.6-9   TSP 
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 ( )  TSP  0.0072, NO2 

 0.0875, SO2  0.0009, H2SO4  0.0614, HNO3  0.0059, NaOH  
0.0058  ZnO  0.2788  

 (  1) 



 
  

   
   

   
 6 

 (
 1)

 
 

  
   

   
  

 

 
 

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
 

   
 

 6-
20

0 

 6.
5.6

-9 
 

  

 

 

 1/
 

 O
nt

ar
io

’s
 A

m
bi

en
t 

Ai
r 

Q
ua

lit
y 

Cr
ite

ria
, 2

02
0 2/  

1 
 

24
 

 
1 

 
24

 
 

NO
2 

SO
2 

TS
P 

SO
2 

TS
P 

NO
2 

SO
2 

H 2
SO

4 
HN

O
3 

Na
O

H 

 

1.
 

   
 

   
 

 (A
1)

 

0.
57

63
 

0.
08

38
 

0.
68

48
 

0.
05

40
 

0.
01

58
 

0.
11

74
 

0.
00

08
 

0.
72

40
 

0.
03

14
 

0.
03

50
 

2.
 

 (A
2)

 
0.

05
19

 
0.

03
12

 
0.

78
79

 
0.

04
70

 
0.

00
43

 
0.

07
14

 
0.

00
04

 
0.

24
60

 
0.

00
86

 
0.

01
20

 

3. 
 (A

3) 
0.

51
16

 
0.

11
08

 
0.

80
61

 
0.

02
97

 
0.

00
29

 
0.

09
49

 
0.

00
05

 
0.

19
60

 
0.

01
00

 
0.

01
30

 

4. 
 (A

4)
 

0.
05

75
 

0.
02

95
 

0.5
51

5 
0.

03
23

 
0.

00
03

 
0.

01
79

 
<0

.0
00

1 
0.

06
20

 
0.

00
20

 
0.

00
30

 

 

5. 
 

0.
51

16
 

0.
11

08
 

0.
80

61
 

0.
02

97
 

0.
00

07
 

0.
03

00
 

0.
00

01
 

0.
05

00
 

0.
00

29
 

0.
00

20
 

6. 
 

0.
05

19
 

0.
03

12
 

0.
78

79
 

0.
04

70
 

0.
00

07
 

0.
02

07
 

0.
00

01
 

0.
05

80
 

0.
00

20
 

0.
00

30
 

7. 
 

0.
51

16
 

0.
11

08
 

0.
80

61
 

0.
02

97
 

0.
00

12
 

0.
02

32
 

0.
00

01
 

0.
06

60
 

0.
00

20
 

0.
00

40
 

8. 
 

0.
57

63
 

0.
08

38
 

0.
68

48
 

0.
05

40
 

0.
00

04
 

0.
02

47
 

0.
00

01
 

0.
06

80
 

0.
00

23
 

0.
00

30
 

9. 
 

0.
05

19
 

0.
03

12
 

0.
78

79
 

0.
04

70
 

0.
00

17
 

0.
04

91
 

0.
00

02
 

0.
19

80
 

0.
00

46
 

0.
01

00
 

 
 1

 

 :  
  1/ 

 
 

 6.
5.6

-4 
 

     
  2

/  
 

 O
nt

ar
io

’s
 A

m
bi

en
t A

ir 
Q

ua
lit

y 
Cr

ite
ria

 
 

 6.
5.6

-5 

 :  
 

 
, 2

56
7 

 



                    6 

 (  1)          

       6-201 

 6.5.6-10 
  

 

 

 1/ 
 8  

TSP NO2 SO2 H2SO4 HNO3 NaOH ZnO 

 0.0072 0.0875 0.0009 0.0614 0.0059 0.0058 0.2788 
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  (Preventive Maintenance Program)  
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 Health Risk Matrix 
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 6.5.6-13  (Health Risk Matrix) 
  

(Consequence Rating 

 (Likelihood) 
 (1)  (2)  (3)  (4)  (5) 

 (1) 1 2 3 4 5 

 (2) 2 4 6 8 10 

 (3) 3 6 9 12 15 

 (4) 4 8 12 16 20 

 (5) 5 10 15 20 25 

 :    , 2552 
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