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4.4   

     

 

  

 5  

 

-  

 

 

 

- 

1.  

- 

 (TSP)  24 

.  10 

 (PM-10)  24 . 

  4   

   1.  9  

 ( )   

   2.  9  

( )  

   3.   

   4.  

 2   3  (

-  -

) 

 1  

 

 

-

 (TSP) 

 24 . 

 10  (PM-10)  

24 .  3   4-7 

 2567  

 

  24 ( . .2547) 

 

  

3 

- 

  9  (

)   4-7 

 2567  

 (SSE) 

 0.4-5.8  

 1.69  

 2.78 

- 
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 2-1: ( )  

 

      

33210/16514 (  4/2563)   4   

 

 
 

 

 

2.   

-  (Lmax) 

 24  (Leq 24 hr.)  4 

  

   1.  9  

 ( )   

   2.  9  

( )  

   3.   

   4.  

 2   3  (

-  -

) 

 

 

 

-  

(Lmax)  24  (Leq 24 

hr.)  3    

4-7  2567  

 

 15 ( . .2540)  

 

 3 

- 

-   4 

  

   1.   

   2.  9  

 ( )   

   3.  9  

( )  

   4.   

 2 /  ( -  

- ) 

 

-

 4-5  2567  

  

 ( . . 2548) 

 3 

- 
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 2-1: ( )  

 

      

33210/16514 (  4/2563)   4   

 

 
 

 

 

3.  

1)   

   -  (pH)  

   -  (Suspended Solids)  

   -  (Total Hardness)  

   -  (Turbidity)  

   -   

   -   

   -   

   -   

   -   

 2    sump  Pit A 

  sump  Pit B  2  

( -  -

) 

-

  6  2567  

 Pit A 

  8 ( . . 2537) 

 Pit B  

 3 

- 

2) 

 

 

  

     

  1  

  

  

 

  2 

   sump  Pit A  

sump  Pit B  

-

 

- 
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33210/16514 (  4/2563)   4   

 

 
 

 

 

4.  

  

   -  (pH)  

   -  (Total 

Dissolved Solids)  

   -  (Total Hardness) 

   -  (Turbidity)  

   -  

 1     

2  ( -  

- ) 

-

  6  2567  

  3 

- 

5.   

1) 

 30  

 1  ( - ) 

 

  

 

 

 

   -  

   -  

   -   

   -  

   

 

-

 1  

 10  2566 

 

  

- 
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- 
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- 

7. -  

1) -  

  

 3 .   

   - 

-   

   -  

 

   -  

 

   -  

   -  

   -  

  

   -    3 

.  

-

  1  

 2566 

 17-19  2566 

  

- 
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 2-1:  
 

 2-2:    

 

 
 2-3: 

 
 

 
 2-4:  

 2-5:  

 10 . 

 2-6: 

 50 . 



  (  33210/16514)  2 

     

TOP-CLASS CONSULTANT CO.,LTD. -  2567    2-35 

 2-7: 

 100 . 
 

 2-8: 

 85 . 
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 2-10: 

 

 2-11: 
 

 2-12: 

 

 2-13:  2-14:  3 
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 2-28:   50 .

 2-29:   100 . 
 

 2-30:   200 . 



  (  33210/16514)  2 

     

TOP-CLASS CONSULTANT CO.,LTD. -  2567    2-38 

 2-31:  

 
 

 2-32:  
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 2-34:   
 

 2-34:   ( ) 
 

 2-35:  

 

 

 2-36:   
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 3  

 

3.1  

 

  

 

 

3.2  

 -    

   33210/16514   

    4    -  

2567  4-7  2567     

  

3.2.1  

  

 High Volume Air Sampler  (Total Suspended 

Particulate; TSP)  10  (PM10) 

 24   25 

 760  

  (TSP) 

  High Volume Air Sampler 

 (Size Selective Inlet)  Peak Roof Inlet  24   

 100   Glass Fiber Filter   

20.3 X 25.4   ( ) 

  ( ) 

 25   760  

 10  (PM10) 

 High Volume Air Sampler  

10  (Size Selective Inlet)  

 Glass Fiber Filter  1.132   24   

 1.5 - 6.0   (  
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)   ( )  PM10   

 25  

 760   

   4   

-  1:   9  ( )  

-  2:   9  ( )  

-  3:  

-  4:  

 (WS/WD) 

 Wind Speed Sensor  Wind Vane 

 Sensor  Vane 

  Vane  

Data logger  Wind Rose 

   1   

-  1:   9  ( )  

3.2.2  

  Sound Level Meter Model BSWA309 

 24  (Leq 24 hr.)  (Lmax)  3   

   4    

-  1:   9  ( )  

-  2:   9  ( )  

-  3:  

-  4:  

3.2.3  

 (Vibration 

Meter)  Ground Level Recording  

   4   

-  1:  

-  2:   9  ( )  

-  3:   9  ( )  

-  4:  

 



  (  33210/16514)  3 
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3.2.4  

  (Grab Sampling)  PE 

  Standard Methods for the Examination of 

Water and Wastewater (APHA, AWWA, WEF. 1995)  3-1 

 3-1:  

  

-  (pH) Electrometric Method

 (Total Suspended Solids) Dried at 103-105 C 

 (Total Hardness) EDTA Titrimetric Method

 (Turbidity) Nephelometric Method

 (Total Iron) Phenanthroline Method 

 (Sulfate) Turbidimetric Method

 (Arsenic) Hydride Generation AAS

 (Lead) AA-Direct

 (Cadmium) AA-Direct

  2    

-  1:  sump  Pit A 

-  2:  sump  Pit B 

3.2.5  

  (Grab Sampling)  PE 

  Standard Methods for the Examination of 

Water and Wastewater (APHA, AWWA, WEF. 1995)  3-2 

 3-2:  

  

-  (pH) Electrometric Method

 (Total Dissolved Solids) Dried at 180 C

 (Total Hardness) EDTA Titrimetric Method

 (Turbidity) Nephelometric Method

 - 

  1    

-  1:  

 

   3-3 
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 3-3:   

Parameter 

TS
P 

24
 h

r. 
3 

 

PM
10

 3
 

 

 

L e
q 

 
 L

m
ax

  3
 

 

Vi
br

at
io

n 

Water Quality 

pH
 

Tu
rb

id
ity

 

To
ta

l H
ar

dn
es

s 

TS
S 

TD
S 

Su
lfa

te
 

To
ta

l I
ro

n 

Ar
se

ni
c 

Ca
dm

iu
m

 

Le
ad

 

 

 9 

 (

)  

1 1 1 1 1            

 9 

 (

)  

1 1  1 1            

1 1 1 1     

 1 1 1     

     1            

 sump  Pit A   1 1 1 1 - 1 1 1 1 1 -

 sump  Pit B   1 1 1 1 - 1 1 1 1 1 -

   1 1 1 - 1 - - - - - 1

 4 4 1 4 4 3 3 3 2 1 2 2 2 2 2 1
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3.3  

3.3.1  

1.   2567 

 (Total Suspended Particulate; TSP) 

 10  (PM10)  4-7  2567  3-4 

 3-1 
 

 3-4:   2567 

 
/ /  

 

 

TSP 24 hr. 

(mg/m3) 

PM10 24 hr.

(mg/m3) 

1.   9  

( )  

4-5  2567 0.0977 0.0394

5-6  2567 0.0711 0.0342 

6-7  2567 0.0820 0.0396

2.   9  

( )  

4-5  2567 0.0690 0.0252

5-6  2567 0.0748 0.0394

6-7  2567 0.0591 0.0258

3.  4-5  2567 0.0362 0.0265

5-6  2567 0.0422 0.0271

6-7  2567 0.0395 0.0276

4.  4-5  2567 0.1500 0.0801

5-6  2567 0.1487 0.0723

6-7  2567 0.0883 0.0524

 0.33 0.12

:   24 ( . . 2547)   

 :      , 2567 (  ) 

 

 (Total Suspended Particulate; TSP) 

 10  (PM10)  2567  4   

  9  ( ) ,   9 

 ( ) ,      

 (Total Suspended Particulate; TSP) 

 10  (PM10)  

  24 ( . . 2547)  3-2  3-3 
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 :   1:50,000,  L 7018  5336IV ( . ), , 2541  

  -   , 2567 

 3-1:  
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 3-2:  (TSP)  

  2567 

 

 

 3-3:   

10  (PM10)   2567 

0.0000

0.0500

0.1000

0.1500

0.2000

0.2500

0.3000

  9 

 (

) 

  9 

 (

) 

4-5  2567

5-6  2567

6-7  2567

  0.33 mg/m3

0.0000

0.0200

0.0400

0.0600

0.0800

0.1000

0.1200

  9 

 (

) 

  9 

 (

) 

4-5  2567

5-6  2567

6-7  2567

  0.12 mg/m3
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  9  ( )   4-7  2567 (  3-4) 

  (SSE) 

 0.4-5.8   1.69   2.78 (  

3-5) (  ) 
 

 
 

 3-4:    9   

( )   2567 
  

 
 

 3-5:    9   

( )   2567 
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2.  

 (  2567) 

 (Total Suspended Particulate; TSP) 

 10  (PM10)  3-5  4     9 

 ( ) ,   9  ( ) 

,    

  24 ( . .

2547)  3-6  3-7    

 

 
 

 3-5:  

 
TSP 24 hr. (mg/m3) PM10 24 hr. (mg/m3) 

St.1 St.2 St.3 St.4 St.1 St.2 St.3 St.4

 2566 0.0930 0.1030 0.0670 0.2060 0.0270 0.0710 0.0270 0.0680

 2567 0.0977 0.0748 0.0422 0.1500 0.0396 0.0394 0.0276 0.0801

 0.33 0.12 

: St.1:   9  ( )  

St.2:   9  ( )  

St.3:  

St.4:  

:   24 ( . .2547) 

  

 :    

-  2566      , 2567 
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 3-6:  (TSP)  

  

 

 
 3-7:  

 10  (PM10)  

0.0000

0.0500

0.1000

0.1500

0.2000

0.2500

0.3000

  9 

 (

) 

  9 

 (

) 

 2566

 2567

  0.33 mg/m3

0.0000

0.0200

0.0400

0.0600

0.0800

0.1000

0.1200

  9 

 (

) 

  9 

 (

) 

 2566

 2567

  0.12 mg/m3
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3.3.2  

1.   2567 

 24  (Leq 24 hr.)  (Lmax)  4-7  

2567  3-6  3-8 

 3-6:   2567 

 
/ /  

Leq 24 hr. [dB(A)] Lmax [(dB(A)]

1.   9  

( )  

4-5  2567 55.6 87.6 

5-6  2567 53.1 88.7 

6-7  2567 52.8 88.6 

2.   9  

( )  

4-5  2567 55.8 87.9 

5-6  2567 55.0 89.7 

6-7  2567 55.4 88.0 

3.  4-5  2567 52.0 87.0 

5-6  2567 52.3 86.2 

6-7  2567 52.6 88.4 

4.  4-5  2567 58.5 97.4 

5-6  2567 56.9 86.8 

6-7  2567 55.5 88.6 

 70 115 

:    15 ( . . 2540)   

  ( . . 2548)   

 

 :      , 2567 (  ) 

 

 2567  4     9 

 ( ) ,   9  (

) ,    

  15 ( . . 2540)  

  ( . . 2548)  

  3-9  3-10 
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:   1:50,000,  L 7018  5336IV ( . ), , 2541  

 -   , 2567 

 3-8: 
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 3-9:  24  (Leq 24 hr.)   

 2567 
 

 

 

 3-10:  (Lmax)   2567 

 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

  9 

 (

) 

  9 

 (

) 

4-5  2567

5-6  2567

6-7  2567

 = 70 dB(A)

0.0

20.0

40.0

60.0

80.0

100.0

  9 

 (

) 

  9 

 (

) 

4-5  2567

5-6  2567

6-7  2567

 = 115 dB(A)
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2.   

 24  (Leq 24 hr.)  (Lmax)  

 (  2567)  4     9  

( ) ,   9  ( ) ,  

   3-7   

  15 ( . . 2540)  

  ( . . 2548)  

  3-11,  3-12 

  
 

 3-7:  

 
Leq 24 hr. [dB (A)] Lmax [dB (A)] 

St.1 St.2 St.3 St.4 St.1 St.2 St.3 St.4

 2566 57.1 54.2 54.4 57.5 95.0 94.3 88.3 88.8

 2567 55.6 55.8 52.6 58.5 88.7 89.7 88.4 97.4

 70 115 

: St.1:   9  ( )  

St.2:   9  ( )  

St.3:  

St.4:  

:    15 ( . . 2540)   

  ( . . 2548)   

 

:     

-  2566      , 2567 
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 3-11:  24  (Leq 24 hr.)   

 

 

 
 3-12:  (Lmax)   

 
 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

  9 

 (

) 

  9 

 (

) 

 2566

 2567

 = 70 [dB(A)]

0.0

20.0

40.0

60.0

80.0

100.0

  9 

 (

) 

  9 

 (

) 

 2566

 2567

 = 115 dB(A)
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3.3.3  

1.   2567 

   4-5  2567 

 16.20-16.30 .  3   (Transverse)  

(Vertical)  (Longitudinal)  3-8 

 3-13 

 3-8:   2567 

 
/ /  

 
 

  

 Transverse Vertical Longitudinal 

1.

 

5 . . 67 Frequency :Hz 21 32 37 

 Peak Particle Velocity :mm/sec 1.40 2.92 2.16 

 Peak Displacement :mm 0.00980 0.0151 0.00837 

 Peak Vector Sum :mm/sec 3.24 

 Air Pressure :dB (L) 111.2 

 Trigger :- Vertical 

 
Peak Particle Velocity :mm/sec 26.4 40.2 46.5 

Peak Displacement  :mm 0.20 0.20 0.20 

2.  

 9 

 (

) 

 

4 . . 67 Frequency :Hz <0.5 <0.5 <0.5 

 Peak Particle Velocity :mm/sec <0.127 <0.127 <0.127 

 Peak Displacement :mm <0.001 <0.001 <0.001 

 Peak Vector Sum :mm/sec <0.127 

 Air Pressure :dB (L) 0 

 Trigger :- N/A 

 
Peak Particle Velocity :mm/sec - - - 

Peak Displacement  :mm - - - 

3.  

 9 

 (

) 

 

4 . . 67 Frequency :Hz <0.5 <0.5 <0.5 

 Peak Particle Velocity :mm/sec <0.127 <0.127 <0.127 

 Peak Displacement :mm <0.001 <0.001 <0.001 

 Peak Vector Sum :mm/sec <0.127 

 Air Pressure :dB (L) 0 

 Trigger :- N/A 

 
Peak Particle Velocity :mm/sec - - - 

Peak Displacement  :mm - - - 

:  (PEAK PARTICLE VELOCITY, PPV)  0.127 mm/sec  

            : N/A    

            : -    

:  ( . . 2548)   

               

 :      , 2567 (  ) 
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 3-8: ( )   2567 

 
/ /  

 
 

 

Transverse Vertical Longitudinal

4.

 

5 . . 67 Frequency :Hz <0.5 <0.5 <0.5

 Peak Particle Velocity :mm/sec <0.127 <0.127 <0.127

 Peak Displacement :mm <0.001 <0.001 <0.001

 Peak Vector Sum :mm/sec <0.127 

 Air Pressure :dB (L) 0 

 Trigger :- N/A 

 
Peak Particle Velocity :mm/sec - - -

Peak Displacement :mm - - -

:  (PEAK PARTICLE VELOCITY, PPV)  0.127 mm/sec  

            : N/A    

            : -    

:  ( . . 2548)   

               

 :      , 2567 (  ) 

 

  2567 

 4   ,   9  ( ) 

,   9  ( )  

  3-13    9  ( ) 

,   9  ( )  

  

 (Frequency)  0.5   (Peak Particle Velocity) 

 0.127 /   (Peak Displacement)  0.001  

 3   0.127 /    0  ( ) 

  

  (Frequency)  (Peak 

Particle Velocity)  (Peak Displacement)  

  

   29  . . 

2548 

 

    

  130  ( )  
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 :   1:50,000,  L 7018  5336IV ( . ), , 2541  

 -   , 2567 

 3-13: 
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2.  

 (  2567)  

 

2566   2567  

  

   

 

  

  29  . .2548 

   

  130  ( ) 

  3-9 
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 3-9:  

 

 
/  

 
 

Frequency 

(Hz) 

Peak Particle

Velocity 

(mm/sec) 

Peak Displacement 

(mm) 

Peak Vector Sum 

(mm/sec) 

Air Pressure 

(dB(L)) 

1. . . 66 Transverse

Vertical 

Longitudinal 

42

29 

23 

5.125 

11.65 

8.150 

0.0500

0.1125 

0.0875 

- - 

 . . 67 Transverse

Vertical 

Longitudinal 

21

32 

37 

1.40 

2.92 

2.16 

0.00980

0.0151 

0.00837 

3.24 111.2 

2.   9 

 

( ) 

 

. . 66 Transverse

Vertical 

Longitudinal 

16

63 

63 

0.525 

0.425 

0.625 

0.0063

<0.000 

0.0063 

- - 

. . 67 Transverse

Vertical 

Longitudinal 

<0.5

<0.5 

<0.5 

<0.127 

<0.127 

<0.127 

<0.001

<0.001 

<0.001 

<0.127 0 

3.   9 

 

( ) 

 

. . 66 Transverse

Vertical 

Longitudinal 

<1

<1 

<1 

<0.100 

<0.100 

<0.100 

<0.000

<0.000 

<0.000 

- - 

. . 67 Transverse

Vertical 

Longitudinal 

<0.5

<0.5 

<0.5 

<0.127 

<0.127 

<0.127 

<0.001

<0.001 

<0.001 

<0.127 0 
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 3-9: ( )  

 

:  (PEAK PARTICLE V-ELOCITY, PPV)  0.100 mm/sec  0.127 mm/sec  

:    -  2566      , 2567 
 

 
/  

 
 

 

Frequency 

(Hz) 

Peak Particle 

Velocity 

(mm/sec) 

Peak Displacement 

(mm) 

Peak Vector Sum 

(mm/sec) 

Air Pressure 

(dB(L)) 

4.

 

. . 66 Transverse

Vertical 

Longitudinal 

<1

<1 

<1 

<0.100 

<0.100 

<0.100 

<0.000

<0.000 

<0.000 

- - 

 . . 67 Transverse

Vertical 

Longitudinal 

<0.5

<0.5 

<0.5 

<0.127 

<0.127 

<0.127 

<0.001

<0.001 

<0.001 

<0.127 0 
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3.3.4  

1.   2567 

  6  2567  3-10  3-14 

 

 3-10:   2567 

 
/ /  

 
pH TSS Total Hardness Turbidity Total Iron Sulfate Arsenic Lead Cadmium 

(mg/l) (mg/l as CaCO3) (NTU) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 

1.  sump  Pit A 6 . 67 8.0 9 127.7 34.10 0.788 17.094 0.0025 <0.003 <0.002 

2.  sump  Pit B 6 .  67

1 5.0-9.0 - - - - - 0.01 0.05 0.005*, 0.05** 

: /1  Detection Limit  Cadmium = 0.002 mg/L  Lead = 0.003 mg/L 

              *:  CaCO3  100 mg/l         **:  CaCO3  100 mg/l 

: 1   8 ( . . 2537)  . . 2535   

 :      , 2567 (  ) 
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 :   1:50,000,  L 7018  5336IV ( . ), , 2541  

 -   , 2567 

 3-14:  
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  2567  2    

sump  Pit A  sump  Pit B   sump  Pit B 

   sump  Pit A -   (As)   

 (Pb)  (Cd)  

  (TSS)  (Total Hardness)  

(Turbidity)  (Total Iron)  (Sulfate)   

 

2.  

 (  2567)  

3-11   sump  Pit A -  (pH)  (As)  (Pb)  

(Cd)   8 ( . .2537)  

 (  )  (TSS) 

 (Total Hardness)  (Turbidity)  (Total Iron)  

(Sulfate)   sump  Pit B   2566 

   2567   3-15   3-23 
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 3-11:  

 
/ /  

 
pH TSS Total Hardness Turbidity Total Iron Sulfate Arsenic Lead Cadmium 

(mg/l) (mg/l as CaCO3) (NTU) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) 

1.  sump  Pit A  2566 6.9 563 110 598 17 14 0.0053 0.040 0.001 

  2567 8.0 9 127.7 34.10 0.788 17.094 0.0025 <0.003 <0.002 

2.  sump  Pit B  2566

  2567

1 5.0-9.0 - - - - - 0.01 0.05 0.005*, 0.05** 
 
 

: Detection limit ( ) Cadmium = 0.002 mg/l  Lead = 0.003 mg/l 

           : *  CaCO3  100 mg/L 

           : **  CaCo3  100 mg/L 

: 1   8 ( . . 2537)  . . 2535    

:    -  2566      , 

2567 
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 3-15:  pH    

 

 

 
 

 3-16:     

 

 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

 sump  Pit A  sump  Pit B

 2566

 2567

5.0-9.0

: *            -   

0

100

200

300

400

500

600

 sump  Pit A  sump  Pit B

 2566

 2567

: *  -  
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 3-17:     

 

 

 

 
 

 3-18:     

 

 

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

 sump  Pit A  sump  Pit B

 2566

 2567

: *       -  

0

100

200

300

400

500

600

700

 sump  Pit A  sump  Pit B

 2566

 2567

:  *           -  
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 3-19:     

 

 

 

 
 

 3-20:     

 

 

 

0

2

4

6

8

10
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18

 sump  Pit A  sump  Pit B

 2566

 2567

: *       -  

0

50

100

150

200
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 sump  Pit A  sump  Pit B

 2566

 2567

: *       -  
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 3-21:     

 

 

 

 
 

 3-22:     

 

 

0.0000

0.0020

0.0040

0.0060

0.0080

0.0100

 sump  Pit A  sump  Pit B

 2566

 2567

  0.01 mg/l

: *          -  

0

0.01

0.02

0.03

0.04

0.05

 sump  Pit A  sump  Pit B

 2566

 2567

  0.05 mg/l

: *        -  
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 3-23:     

 

 

 

0.000

0.010

0.020

0.030

0.040

0.050

 sump  Pit A  sump  Pit B

 2566

 2567

  0.05 mg/l

: *       -  

  :  CaCO3  100 mg/L    

   :  CaCo3  100 mg/L

  0.005 mg/l
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3.3.5  

1.   2567 

  6  2567 

 3-12  3-24 
 

 3-12:   2567 

 
/ /  

 

 

pH TDS Total Hardness Turbidity 

(mg/l) (mg/l as CaCO3) (NTU) (m)

1.  6 . . 67 6.7 230 33.8 1.51 20
1 7.0-8.5  600  300 5 -
2 6.5-9.2 1,200 500 20 -

 

:    

  . . 2551 

                 1         2  

 :      , 2567 (  ) 

 

   

  

 

  

 (TDS)  (Total Hardness)  (Turbidity) 

    

 . . 2551 

 -  (pH)  

  

2.  

 (  2567)   

3-13    

  

 . . 2551  -  (pH) 

  2566  

 2567  3-25   3-28   
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 :   1:50,000,  L 7018  5336IV ( . ), , 2541  

 -   , 2567 
 

 3-24:  
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 3-13:  

 
/ /  

 

 

pH TDS Total Hardness Turbidity 

(mg/l) (mg/l as CaCO3) (NTU) (m)

 . . 66 5.7 284 100 3.1 -

 . . 67 6.7 230 33.8 1.51 20
1 7.0-8.5  600  300 5 -
2 6.5-9.2 1,200 500 20 -

:  . . 2551  

  

   1         2  

:    

-  2566      , 2567 

 

 

 
 

 3-25:  pH    

 

 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0
 2566

 2567

 pH 7.0-8.5  . . 2551  

 pH 6.5-9.2  . . 2551   
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 3-26:     

 

 

 
 

 3-27:     

 

0

200

400

600

800

1,000

1,200

 2566

 2567

  600 mg/l  . . 2551  

 1,200 mg/l  . . 2551  

0

50

100

150

200

250

300

350

400

450

500

 2566

 2567

  300 (mg/l as CaCO3)  . . 2551  

 500 (mg/l as CaCO3)  . . 2551  
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 3-28:     

 

 

3.4  

 

 

    

  

 

 

 

 

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0
 2566

 2567

  5 NTU  . . 2551  

 = 20 NTU  . . 2551  


