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    3-9 

 3.2-1   

  /  

1. 

 

 

 

  2  
 

 1  

2.   (Temperature) Thermometer 

  (Transparency) Secchi-disc 

  
(Total Dissolved Solids) 

Dried at 180 oC 

  (pH) Electrometric Method (at 25 oC) 

  (Dissolved Oxygen) DO Meter 

  (BOD) 5 Day BOD Test, Azide Modification Method 

  (Fat,Oil & Grease) Liquid-Liquid, Partition Gravimetric Method 

   
(Total Organic Carbon) 

High Temperature Combustion Method 

   
(Nitrate-Nitrogen) 

Cadmium Reduction/Spectrophotometer 

 -   
(Phosphate-Phosphorus) 

Ascorbic acid Method 

  (Sulfate) Turbidmetric Method 

   
(Total Coliform Bacteria) 

Multiple tube Fermentation Technique 

  
(Fecal Coliform Bacteria) 

Multiple tube Fermentation Technique 

  (Arsenic) Inductively Coupled Plasma Method 

  (Cadmium) Inductively Coupled Plasma Method 

  (Lead) Inductively Coupled Plasma Method 

  (Mercury)  Cold-Vapour Atomic Absorption 
Spectrometric 

  (Ammonia-Nitrogen) Distillation Nesslerization Method 

  -  
 8 ( . .2537)  

  20  2537 
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    3-10 

 

 3.2-1   ( ) 

  /  

3.  Calcium Hardness EPA2600 

  (Sulfate) BS 1377:PART3:1990 

   
(Total Organic Carbon) 

High-Themperature Combustion Method 

  (Arsenic) Inductively Coupled Plasma Method 

  (Cadmium) Inductively Coupled Plasma Method 

  (Lead) Inductively Coupled Plasma Method 

  (Mercury)  Cold-Vapour Atomic Absorption 
Spectrometric 

  -  ( . . 2561)  
 

4.   (TSP) High Volume Air Sampler 

  10  
(PM-10) 

High Volume PM10 Air Sampler, 
Gravimetric Method 

  2.5  
(PM-2.5) 

Gravimetric Method 

  (NO2) NO2 Chemiluminescence Analyser 

  (SO2) SO2 –UV-Fluorescence Analyser 

  (CO) Non-Dispersive Infared Detection 

  (WS/WD) Wind speed & Direction 

 
 (Smoke Opacity) 

Smoke Opacity Meter 

   
(Black Smoke) 

Sensor Meter 

  -  
 24 ( . . 2547)  

 

-  
 33 ( . . 2552)  

 

-  
 21 ( . . 2544)  

 

-  
 10 ( . . 2538)  
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    3-11 

 3.2-1   ( ) 

  /  

5.   (Leq 24 hr, Lmax,  
Ldn , L90) 

Sound Level Meter 

  Sound Level Meter 

  Sound Level Meter 

  -  
 15 ( . . 2540) 

6.   (Phytoplankton) Identified and Natural counting 
technique 

  (Zooplankton) Identified and counting technique 

  (Benthos) Identified and counting technique 

   
(Larvae) 

Identified and counting technique 

7.  
 

LUX Meter 

8.    (pH) Electrometric Method (at 25 oC) 

( )  
(Total Dissolved Solids) 

Dried at 180 oC 

  
(Total Suspended Solids) 

Dried at 103-105 oC 

  (Settleable Solids) Volumetric Method 

  (Dissolved Oxygen) DO Meter 

  (BOD) 5 Day BOD Test, Azide Modification 
Method 

  (Fat,Oil & Grease) Liquid-Liquid, Partition Gravimetric Method 

 Total kjeldahl Nitrogen Semi-Micro-Kjeldahl, Titrimetric Method 

  (Sulfate) Turbidmetric Method 

   
(Total Coliform Bacteria) 

Multiple tube Fermentation Technique 

9. -   
  1  

 

 : Standard Methods for Examination of Water and Wastewater Ed. 23rd (2017) 
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    3-12 

3.3  

3.3.1  

 2 
   1  ( )  

  2  
   1   2 

 . .2567 (  3.3.1-1)  
  ( Geographic Informatic System; GIS) 
 Google Map (http://map.google.co.th/)  . .2567 

  (  3.3.1-2) 
 1   

 60-82   
 2   

 1   1   1 ( . .2567) 
  3.3.1-2 
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    3-13 

 

 3.3.1-1   . .2567 
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    3-14 

 
 3.3.1-2  1    

 2  . .2567 
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    3-15 

3.3.2  

  3  
  1  ( )  2  500  

 3  500  
 (

 .5 ) 
 ( .)   Standard Methods for Examination of 

Water and Wastewater Ed. 23rd (2017)  APHA, AWWA  WEF 
  8 ( . . 

2537)   18  . .2567 
 3.3.2-1  3.3.2-2  

3.3.2-1 (  .3)  

 1  ( )  
 (  U.T.M 1602507 N, 0674709 E)  80 

      30  
 31.8  

    3.56 
 7.7   2.0   4.19  

  4   
 0.01    22.34  0.56  

 
  

 2,300  35,000  100   
    0.002   

 0.005   0.01   0.0005 
 

 2  500   
 (  U.T.M 1602895 N, 0674927 E)  80 

    20   32.7 
   180.0  

    3.3 
 7.7   2.04  4.27   

  4  
 0.01   8.48  

 0.5  
   

 7,900  54,000  100   
   

    0.002   
 0.005   0.01   0.0005 
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    3-16 

 

 

 3.3.2-1   ( )  
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    3-17 

 3.3.2-1   18  . . 2567 

    
 

 4 1/ 2/ 
 1  2  3 

 

1.  (Water Temperature) °C 31.8 32.7 31.9 ' 

2.  (Transparency) cm 30 20 25 - 

3.  
(TDS) 

mg/L 218 180 206 - 

 

4.  (pH) - 7.7 7.7 7.7 5.0-9.0 

5.  (DO) mg/L 3.56 3.30 3.35 > 2.0 

6.  (BOD) mg/L 2.00 2.04 2.06 < 4.0 

7.  (TOC) mg/L 4.19 4.27 3.86 - 

8.  (Fat, Oil & Grease) mg/L < 4 <  <  - 

9.  (NO3-N) mg/L 22.34 8.48 1.44 < 5.0 

10. -  (PO4-P) mg/L ND (< 0.01) ND (< 0.01) ND (< 0.01) - 

11.  (Ammonia-Nitrogen) mg/L 0.56 ND (< 0.5) ND (< 0.5) - 

12.  (Sulfate) mg/L 13.69 15.40 15.71 - 

 

13.   
(Total Coliform Bacteria) 

MPN/ 
100 mL 

35,000 54,000 3,300 < 20,000 

14.   
(Fecal Coliform Bacteria) 

MPN/ 
100 mL 

2,300 7,900 450 < 4,000 

 

15.  (Arsenic) mg/L ND (< 0.002) ND (< 0.002) ND (< 0.002) < 0.01 

16.  (Cadmium) mg/L ND (< 0.005) ND (< 0.005) ND (< 0.005) < 0.005[1] 

< 0.05[2] 

17.  (Lead) mg/L ND (< 0.01) ND (< 0.01) ND (< 0.01) < 0.05 

18.  (Mercury) mg/L ND (< 0.0005) ND (< 0.0005) ND (< 0.0005) < 0.002 
 : 1/   8 ( . . 2537) 

 . . 2535   
 2/  4     

( )  
( )  

 ' =  3  
  1   ( )  
  2   500   
  3   500    

 :     
 :   , 2567 
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    3-18 

 

  

 1  ( ) 

  
 2  500  

  
 3  500  

 3.3.2-1   18  . .2567 
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    3-19 

 3  500   

  500  (  U.T.M 1601890N, 0674847 E) 
 60     25   

31.9    206  

     3.35   
7.7   2.06  3.86   

  4   
  1.44  0.01   

  

   
 450  3,300  100   

     0.002   
 0.005   0.01   0.0005 

 

   3   
 ( )  500  
 500    4 

  8 . . 2537   
 ( ) 

 ( )   
 

3.3.3  

  18  . .2567  3  (
)  3.3.2-1 

 (  
.5)  ( .)  

      U.S.EPA 
Method 3050B (Acid digestion of sediments, sludges and soils) 

  U.S.EPA Method 7471B (Mercury in solid or semisolid waste 
(manual cold-vapor technique) 

  ( . . 2561)   
  3.3.3-1 
 3.3.3-1  3.3.3-2 (  .1)  
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    3-20 

 3.3.3-1  
  

  
 

1.  
(Total Arsenic) 

mg/kg  
dry weight 

Petersen Grab Cool,  6 oC Digestion, Hydried Generation/ 
Atomic Absorption Spectrometric 

2.   
(Total Cadmium) 

mg/kg  
dry weight 

Petersen Grab Cool,  6 oC Digestion, Inductively Coupled 
Plasma 

3.   
(Total Lead) 

mg/kg  
dry weight 

Petersen Grab Cool,  6 oC Digestion, Inductively Coupled 
Plasma 

4.   
(Total Mercury) 

mg/kg  
dry weight 

Petersen Grab Cool,  6 oC Cold Vapor Atomic Absorption 
Spectrometric  

5.  
(Total Organic Carbon) 

mg/kg  
dry weight 

Petersen Grab Cool,  6 oC Dichromate Extraction and Titration 
Method  

:  U.S. EPA. 1996. “Method 3050B: Acid Digestion of Sediments, Sludges, and Soils,” Revision 2. Washington, DC. 

  

 1  ( ) 

  

 2  500  

  
 3  500  

 3.3.3-1   18  . .2567 



      
               

                     -  2567             3   

    3-21 

 3.3.3-2   18  . .2567 

   [1] 

 1  2  3  

1.  (Total Arsenic) mg/kg (dry weight) <5.0 <5.0 <5.0  10 

2.  (Total Cadmium) mg/kg (dry weight) <1.0 <1.0 <1.0  1.0 

3.  (Total Lead) mg/kg (dry weight) <5.0 <5.0 <5.0  36.0 

4.  (Total Mercury) mg/kg (dry weight) <0.005 <0.005 <0.005  0.2 

5.   
(Total Organic Carbon) 

mg/kg (dry weight) 16,961 19,461 11,378 - 

 :  [1]    . .2565 

  1   ( ) 

  2   500  

  3   500   

 :     

 :   , 2567  

 1  ( ) 

     5.0 
   1.0    5.0 
   0.005   16,961.0 

  

 2  500  

     5.0 
   1.0    5.0 
   0.005   19,461.0 

 

 3  500  

     5.0 
   1.0    5.0 
   0.005   11,378.0 

 

    3 
   ( )  500  

 500   
   . .2565 
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    3-22 

3.3.4  

3.3.4.1  

   5  
  

(1)  (  3.3.4-1) 

-  1  3   (A1) 

-  2  (A2) 

(2)  (  3.3.4-2) 

-  3  1   (A3) 

-  4  (A4) 

-  5  (A5) 

 (  .5)  
  (TSP)  10  (PM-10) 

 2 .5  (PM-2.5)  (NO2)  (SO2) 
 (CO)  (WS/WD)  5  

  17-22  
. .2567  3.3.4-3 

 3.3.4-1  .1 
 

1)  1  3   

  (TSP)  24  :  (TSP)  24  
   0.039-0.097  

  24 ( . . 2547)  
  24   0.33 

 

  10  (PM-10) :  10 
 (PM-10)    0.021-0.067  

   24 ( . . 2547)  
  10   24   

0.12  

  2.5  (PM-2.5) :  2.5 
 (PM-2.5)    0.011-0.024  

   24 ( . . 2547)  
  10   24   

0.12  



      
               

                     -  2567             3   

    3-23 

  (NO2) :  (NO2) 
 1    0.0050-0.0128  (ppm.) 

   33 ( . . 2552)  
  (NO2)  1  

 0.17  (ppm.)  

   (NO2)  24   
  0.0030-0.0060  (ppm.) 

  (SO2) :  (SO2)  1  
   0.0053-0.0064  (ppm.) 

  21 ( . . 2544)  
 1    1   

0.30  (ppm.) 

    24   0.0035-
0.0050  (ppm.)    24 
( . . 2547)   

 24   0.12  (ppm.) 

  (CO) :  (CO)  1  
   1.3-4.5  (ppm.)  

  10 ( . . 2538)  
   1   30.0  (ppm.) 

   8   24    
 1.0-1.8  (ppm.) 

  10 ( . . 2538)   
  8   9.0  (ppm.)   

   24   
  0.7-1.7  (ppm.)  

  (WS/WD) :  3 
   0.28-1.39  ( ) 

 45.00  1.40-3.06  ( )  17.50 
  15.83 

  14.17  
3.3.4-2  3.3.4-3  3  3.3.4-4 
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    3-24 

 

 
 :   , 2567 

 3.3.4-1  
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    3-25 

 

 3.3.4-2  
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    3-26 

 

 

 1  3  

 

 2  
 

 

 3  1 .  

 

 4  

 

 5  

 3.3.4-3   17-22  . .
2567 
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    3-28 

 3.3.4-2  1  3 
  17-22  . .2567 

 
 

 

17-18 .  67 18-19 .  67 19-20 .  67 20-21 .  67 21-22 .  67 

(m/s)  (m/s)  (m/s)  (m/s)  (m/s)  

16:00-17:00 <0.28 Calm <0.28 Calm <0.28 Calm 1.70 S 0.60 E 

17:00-18:00 <0.28 Calm <0.28 Calm 0.40 ENE 1.60 S 0.60 E 

18:00-19:00 <0.28 Calm <0.28 Calm 0.70 ENE 2.60 S 0.60 E 

19:00-20:00 <0.28 Calm <0.28 Calm 0.40 ENE 2.30 SW 1.40 SW 

20:00-21:00 0.40 NW <0.28 NE 0.90 ENE 2.50 S 1.40 NNE 

21:00-22:00 0.40 E 0.50 Calm 0.70 ENE 2.10 S 1.20 WSW 

22:00-23:00 0.70 E <0.28 Calm 0.50 ENE 1.80 S 0.40 SW 

23:00-24:00 0.90 E <0.28 Calm 0.50 ENE 1.30 S 0.70 S 

00:00-01:00 0.70 E <0.28 Calm 0.40 ENE 1.50 S <0.28 Calm 

01:00 02:00 0.90 E <0.28 Calm 0.60 SSE 1.90 E 0.70 E 

02:00 03:00 1.20 E <0.28 Calm 0.40 SSE 0.50 E <0.28 Calm 

03:00 04:00 1.60 SW <0.28 Calm 0.70 E 0.90 ENE <0.28 Calm 

04:00 05:00 1.40 SSW <0.28 Calm 0.50 ENE 0.90 ESE <0.28 Calm 

05:00 06:00 1.10 SSW <0.28 Calm 0.60 ENE 1.40 ENE <0.28 Calm 

06:00-07:00 1.20 SSW <0.28 Calm 0.60 ENE 1.50 NE <0.28 ENE 

07:00-08:00 0.80 SSW <0.28 Calm 0.40 ENE 1.40 ENE 0.40 Calm 

08:00-09:00 0.70 SW <0.28 Calm 0.70 E 1.70 E <0.28 Calm 

09:00 10:00 0.90 SW <0.28 Calm 0.70 NNW 1.20 NNE <0.28 Calm 

10:00-11:00 <0.28 Calm <0.28 Calm 1.10 E 1.10 WSW <0.28 Calm 

11:00-12:00 <0.28 Calm 0.60 ENEE 1.50 S 1.50 SSW <0.28 Calm 

12:00-13:00 <0.28 Calm 0.50 E 1.00 S 1.00 E <0.28 Calm 

13:00 14:00 <0.28 Calm <0.28 Calm 0.60 SSE 0.60 NNW <0.28 Calm 

14:00 15:00 <0.28 Calm 0.30 NNE 0.90 S 0.90 NNE <0.28 Calm 

15:00 16:00 <0.28 Calm <0.28 Calm 0.60 S 0.60 E <0.28 Calm 

 : N=North  E=East    S=South   W=West   

 NE=Northeast  SE=Southeast  SW=Southwest  NW=Northwest 

 NNE=Northeast North ENE=Northeast East  SSE=Southeast South  WSW=Southwest West 

 NNW=Northwest North ESE Southeast East  SSW=Southwest South WNW=Northwest West 

 :     

 :   , 2567  

 

 



      
               

                     -  2567             3   

    3-29 

 3.3.4-3  1  3 
  17-22  . .2567 

 

 

 (m/s)  

 0.28-1.39 1.40-3.06 3.07-5.0.28 5.29-7.78 >7.78 

N 0.00 0.00 0.00 0.00 0.00 0.00 

NNE 2.50 0.83 0.00 0.00 0.00 3.33 

NE 0.00 0.83 0.00 0.00 0.00 0.83 

ENE 12.50 1.67 0.00 0.00 0.00 14.17 

E 1417 1.67 0.00 0.00 0.00 15.83 

ESE 0.83 0.00 0.00 0.00 0.00 0.83 

SE 0.00 0.00 0.00 0.00 0.00 0.00 

SSE 2.50 0.00 0.00 0.00 0.00 2.50 

S 2.50 8.33 0.00 0.00 0.00 10.83 

SSW 2.50 1.67 0.00 0.00 0.00 4.17 

SW 2.50 2.50 0.00 0.00 0.00 5.00 

WSW 1.67 0.00 0.00 0.00 0.00 1.67 

W 0.00 0.00 0.00 0.00 0.00 0.00 

WMW 0.00 0.00 0.00 0.00 0.00 0.00 

NW 1.67 0.00 0.00 0.00 0.00 1.67 

NNW 1.67 0.00 0.00 0.00 0.00 1.67 

 45.00 17.50 0.00 0.00 0.00 62.50 

 <0.28 37.50 

 :     

 :   , 2567  
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    3-30 

 
 

 

 3.3.4-4   3 
 17-22  . .2567 

 

2)  2  

  (TSP)  24  :  (TSP)  24  
   0.030-0.101  

  24 ( . . 2547)  
  24   0.33 

 

  10  (PM-10) :  10 
 (PM-10)    0.026-0.043 

    24 ( . . 2547) 
   10   24 
  0.12  

  2.5  (PM-2.5) :  2.5 
 (PM-2.5)    0.009-0.020 

    24 ( . . 2547) 
   10   24 
  0.12  



      
               

                     -  2567             3   

    3-31 

  (NO2) :  (NO2) 
 1    0.0011-0.0041  (ppm.) 

   33 ( . . 2552)  
  (NO2)  1 

  0.17 (ppm.)  

   (NO2)  24   
  0.0010-0.0012  (ppm.) 

  (SO2) :  (SO2)  1  
   0.0058-0.0069  (ppm.) 

  21 ( . . 2544)  
 1    1  

 0.30  (ppm.) 

    24   0.0050-
0.0060  (ppm.)    24 
( . . 2547)   

 24   0.12  (ppm.) 

  (CO) :  (CO)  1  
   0.3-2.3  (ppm.) 

   10 ( . . 2538)  
   1   

30.0  (ppm.) 

   8   24   
 2.1  (ppm.) 

  10 ( . . 2538)  
   8   9.0  (ppm.)   

   24   
  0.3-2.0  (ppm.)  

  (WS/WD) : 
   0.28-1.39  ( ) 

 57.50  0.28  ( )  42.50 
  19.17 

  14.17  
3.3.4-4  3.3.4-5  3.3.4-5 
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    3-32 

 3.3.4-4  2 
  17-22  . .2567 

 

     

 

17-18 .  67 18-19 .  67 19-20 .  67 20-21 .  67 21-22 .  67 

(m/s)  (m/s)  (m/s)  (m/s)  (m/s) 
 

14:00 15:00 0.40 NW 0.90 NNE 0.90 E 0.40 WSW <0.28 Calm 

15:00 16:00 0.40 N 0.40 N 0.90 E <0.28 Calm 0.90 SE 

16:00-17:00 <0.28 Calm 0.40 NNE 0.40 E 0.90 ESE 0.40 SW 

17:00-18:00 <0.28 Calm <0.28 Calm 0.40 E 0.40 ESE 0.40 SE 

18:00-19:00 <0.28 Calm 0.90 SE 0.40 E <0.28 Calm 0.40 ESE 

19:00-20:00 0.40 E 1.30 SE 0.40 E 0.40 ESE 0.40 ESE 

20:00-21:00 0.90 E <0.28 Calm 0.40 E 0.40 ESE <0.28 Calm 

21:00-22:00 0.40 E <0.28 Calm 0.40 ESE 0.40 ESE <0.28 Calm 

22:00-23:00 0.40 E <0.28 Calm <0.28 Calm 0.90 ESE <0.28 Calm 

23:00-24:00 <0.28 Calm <0.28 Calm 0.40 E 0.40 ESE <0.28 Calm 

00:00-01:00 0.90 SE <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 

01:00 02:00 <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 

02:00 03:00 <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 0.40 NW 

03:00 04:00 <0.28 Calm 0.40 E <0.28 Calm <0.28 Calm 0.40 N 

04:00 05:00 <0.28 Calm 0.40 E 0.40 ESE <0.28 Calm <0.28 Calm 

05:00 06:00 <0.28 Calm <0.28 Calm 0.90 E <0.28 Calm <0.28 Calm 

06:00-07:00 <0.28 Calm 0.40 E 0.90 ESE <0.28 Calm <0.28 Calm 

07:00-08:00 <0.28 Calm 0.90 E 0.90 SE <0.28 Calm 0.40 E 

08:00-09:00 <0.28 Calm 0.40 E 0.90 SE 0.5 ESE 0.90 E 

09:00 10:00 0.40 ENE 0.40 ENE 0.90 SE 0.70 ESE 0.40 E 

10:00-11:00 0.30 ENE 0.40 N 1.30 SE 1.30 ESE 0.40 E 

11:00-12:00 0.40 NE 0.40 SEE 0.90 SE 0.40 ESE <0.28 Calm 

12:00-13:00 <0.28 Calm <0.28 Calm 0.90 SE 0.40 ESE 0.90 SE 

13:00 14:00 <0.28 Calm 0.40 ESE 0.40 SW <0.28 Calm 0.50 SE 

 : N=North  E=East    S=South   W=West   

 NE=Northeast  SE=Southeast  SW=Southwest  NW=Northwest 

 NNE=Northeast North ENE=Northeast East  SSE=Southeast South  WSW=Southwest West 

 NNW=Northwest North ESE Southeast East  SSW=Southwest South WNW=Northwest West 



      
               

                     -  2567             3   

    3-33 

 3.3.4-5  2 
  17-22  . .2567 

 

 

 (m/s)  

 0.28-1.39 1.40-3.06 3.07-5.0.28 5.29-7.78 >7.78 

N 3.33 0.00 0.00 0.00 0.00 3.33 

NNE 1.67 0.00 0.00 0.00 0.00 1.67 

NE 0.83 0.00 0.00 0.00 0.00 0.83 

ENE 3.33 0.00 0.00 0.00 0.00 3.33 

E 19.17 0.00 0.00 0.00 0.00 19.17 

ESE 14.17 0.00 0.00 0.00 0.00 14.17 

SE 10.83 0.00 0.00 0.00 0.00 10.83 

SSE 0.00 0.00 0.00 0.00 0.00 0.00 

S 0.00 0.00 0.00 0.00 0.00 0.00 

SSW 0.00 0.00 0.00 0.00 0.00 0.00 

SW 1.67 0.00 0.00 0.00 0.00 1.67 

WSW 0.83 0.00 0.00 0.00 0.00 0.83 

W 0.00 0.00 0.00 0.00 0.00 0.00 

WMW 0.00 0.00 0.00 0.00 0.00 0.00 

NW 1.67 0.00 0.00 0.00 0.00 1.67 

NNW 0.00 0.00 0.00 0.00 0.00 0.00 

 57.50 0.00 0.00 0.00 0.00 57.50 

 <0.28 42.50 
 

 
 3.3.4-5    

  17-22  . .2567 
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    3-34 

3)  3  1   

  (TSP)  24  :  (TSP)  24  
 0.023-0.072  

  24 ( . . 2547)   
 24   0.33  

  10  (PM-10) :  10 
 (PM-10)  0.015-0.037   

  24 ( . . 2547)  
  10   24   0.12 

 

  2.5  (PM-2.5) :  2.5 
 (PM-2.5)  0.012-0.030   

  24 ( . . 2547)  
  10   24   0.12 

 

  (NO2) :  (NO2) 
 1   0.0024-0.0097  (ppm.)  

  33 ( . . 2552)  
  (NO2)  1   0.17 

(ppm.)  

   (NO2)  24   
  0.0009-0.0022  (ppm.) 

  (SO2) :  (SO2)  1  
 0.0029-0.0056  (ppm.) 

  21 ( . . 2544)  
 1    1   0.30  (ppm.) 

    24   0.0029-
0.0056  (ppm.)    24 
( . . 2547)   

 24   0.12  (ppm.) 

  (CO) :  (CO)  1  
 3.2-8.7  (ppm.)  

  10 ( . . 2538)   
  1   30.0  (ppm.) 

   8   24   
2.7-5.6  (ppm.)   10 
( . . 2538)   

  8   9.0  (ppm.)   
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    3-35 

   24   
  1.4-5.2  (ppm.)   

  (WS/WD) :  1  
   0.28-1.39  ( )  

35.00  1.40-3.06  ( )  10.00 
  10.83  

 9.17  3.3.4-6  
3.3.4-7  1   3.3.4-6 

 3.3.4-6  3  1   
   17-22  . .2567 

 
 

 
17-18 .  67 18-19 .  67 19-20 .  67 20-21 .  67 21-22 .  67

(m/s)  (m/s)  (m/s)  (m/s)  (m/s)  

14:00 15:00 1.60 N 2.20 N <0.28 Calm 2.20 SSE 0.40 ENE
15:00 16:00 0.50 N 0.70 N 0.60 ENE <0.28 Calm <0.28 Calm 
16:00-17:00 <0.28 Calm 0.60 N 1.20 ENE <0.28 Calm 1.40 WSW 
17:00-18:00 <0.28 Calm 1.40 S 0.40 NE 060 SSE <0.28 Calm 
18:00-19:00 0.30 ENE 2.40 SSW 0.40 ENE <0.28 Calm <0.28 Calm 
19:00-20:00 1.20 NNE <0.28 Calm 0.50 ENE 0.40 S 0.90 S 
20:00-21:00 0.80 E <0.28 Calm 0.90 ENE <0.28 Calm <0.28 Calm 
21:00-22:00 <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 
22:00-23:00 <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 
23:00-24:00 0.60 E <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 
00:00-01:00 <0.28 Calm 0.30 ENE <0.28 Calm <0.28 Calm <0.28 Calm 
01:00 02:00 <0.28 Calm 0.40 ENE <0.28 Calm <0.28 Calm <0.28 Calm 
02:00 03:00 <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 
03:00 04:00 <0.28 Calm <0.28 Calm 0.30 ENE <0.28 Calm <0.28 Calm 

04:00 05:00 <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 
05:00 06:00 <0.28 Calm <0.28 Calm 0.50 ENE <0.28 Calm <0.28 Calm 
06:00-07:00 0.80 N 0.40 E <0.28 Calm 0.40 NNE <0.28 Calm 
07:00-08:00 0.50 N 0.30 E 0.30 ENE <0.28 Calm <0.28 Calm 
08:00-09:00 <0.28 Calm 0.50 NE <0.28 Calm 0.60 SSE 1.10 N 

09:00 10:00 <0.28 Calm 0.50 NE 0.40 S <0.28 Calm 190 E 
10:00-11:00 0.30 NNE 1.50 ENE <0.28 Calm <0.28 Calm 0.70 SSW 
11:00-12:00 0.50 N 0.80 NNE 1.60 S 0.50 N 1.50 W 
12:00-13:00 0.70 NNE <0.28 Calm 1.30 SSE 1.20 E 2.20 SE
13:00 14:00 1.40 N <0.28 Calm <0.28 Calm 1.20 S 1.20 E 

 : N=North  E=East    S=South   W=West   

 NE=Northeast  SE=Southeast  SW=Southwest  NW=Northwest 

 NNE=Northeast North ENE=Northeast East  SSE=Southeast South  WSW=Southwest West 

 NNW=Northwest North ESE Southeast East  SSW=Southwest South WNW=Northwest West 
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    3-36 

 3.3.4-7  3  1  
  17-22  . .2567 

 
 (m/s)  

 0.28-1.39 1.40-3.06 3.07-5.0.28 5.29-7.78 >7.78 
N 6.67 2.50 0.00 0.00 0.00 9.17 

NNE 4.17 0.00 0.00 0.00 0.00 4.17 
NE 2.50 0.00 0.00 0.00 0.00 2.50 
ENE 10.00 0.83 0.00 0.00 0.00 10.83 
E 5.00 0.83 0.00 0.00 0.00 5.83 

ESE 0.00 0.00 0.00 0.00 0.00 0.00 
SE 0.00 0.83 0.00 0.00 0.00 0.83 
SSE 2.50 0.83 0.00 0.00 0.00 3.33 
S 3.33 1.67 0.00 0.00 0.00 5.00 

SSW 0.83 0.83 0.00 0.00 0.00 1.67 
SW 0.00 0.00 0.00 0.00 0.00 0.00 

WSW 0.00 0.83 0.00 0.00 0.00 0.83 
W 0.00 0.83 0.00 0.00 0.00 0.83 

WMW 0.00 0.00 0.00 0.00 0.00 0.00 
NW 0.00 0.00 0.00 0.00 0.00 0.00 

NNW 0.00 0.00 0.00 0.00 0.00 0.00 
 35.00 10.00 0.00 0.00 0.00 45.00

 <0.28 55.00
 

 
 3.3.4-6    1    

 18-22  . .2567 



      
               

                     -  2567             3   

    3-37 

4)  4  

  (TSP)  24  :  (TSP)  24  
 0.024-0.036  

  24 ( . . 2547)   
 24   0.33  

  10  (PM-10) :  10 
 (PM-10)  0.014-0.029   

  24 ( . . 2547)  
  10   24   0.12 

 

  2.5  (PM-2.5) :  2.5 
 (PM-2.5)  0.002-0.018   

  24 ( . . 2547)  
  10   24   0.12 

 

  (NO2) :  (NO2) 
 1   0.0127-0.0777  (ppm.)  

  33 ( . . 2552)  
  (NO2)  1   0.17 

(ppm.)  

   (NO2)  24   
  0.0079-0.0193  (ppm.) 

  (SO2) :  (SO2)  1  
 0.0022-0.0042  (ppm.) 

  21 ( . . 2544)  
 1    1   0.30  (ppm.) 

    24   0.0017-
0.0023  (ppm.)    24 
( . . 2547)   

 24   0.12  (ppm.) 

  (CO) :  (CO)  1  
 0.4-1.8  (ppm.)  

  10 ( . . 2538)   
  1   30.0  (ppm.) 

   8   24   
0.3-1.1  (ppm.)   10 
( . . 2538)   

  8   9.0  (ppm.)   

   24   
  0.2-0.7  (ppm.)   



      
               

                     -  2567             3   

    3-38 

  (WS/WD) :  
   0.28-1.39  ( )  94.17 

 1.40-3.06  ( )  5.83 
  23.33  

 15.00  3.3.4-8  3.3.4-9
 3.3.4-7 

 3.3.4-8   4   

  17-22  . .2567 
 

 

17-18 .  67 18-19 .  67 19-20 .  67 20-21 .  67 21-22 .  67 

(m/s)  (m/s)  (m/s)  (m/s)  (m/s)  

10:00-11:00 1.30 WNW 0.90 W 0.50 NNE 0.40 S 0.70 SSE 

11:00-12:00 1.40 WNW 0.70 N 0.40 ENE 0.40 S 0.80 S 

12:00-13:00 0.80 NW 0.60 NW 0.90 ENE 0.40 S 0.70 SE 

13:00-14:00 1.10 SW 0.80 NW 1.20 ENE 0.50 W 0.60 SE 

14:00-15:00 0.60 NNW 0.70 NW 1.20 ENE 0.50 SSW 0.50 NNE 

15:00-16:00 0.80 E 0.90 NW 0.60 E 0.50 S 0.70 SSW 

16:00-17:00 1.10 E 0.70 S 0.80 ENE 0.70 S 0.70 SSW 

17:00-18:00 1.10 E 0.40 NE 1.00 ENE 0.40 S 0.80 W 

18:00-19:00 1.20 E 0.70 E 1.60 ENE 0.70 SSW 0.80 S 

19:00-20:00 0.60 E 0.40 E 1.80 SSW 0.80 SSW 0.40 E 

20:00-21:00 0.80 E 0.40 E 1.50 SSE 0.40 E 0.50 E 

21:00-22:00 0.40 SW 0.40 E 1.40 E 0.50 ENE 1.00 ESE 

22:00-23:00 1.20 SSE 0.40 E 1.40 E 0.60 SE 1.00 ESE 

23:00-24:00 0.60 SE 0.50 ENE 1.10 E 1.10 ENE 0.80 E 

00:00-01:00 0.40 E 0.40 ENE 1.00 ENE 0.40 E 1.00 E 

01:00 02:00 0.80 W 0.40 E 0.90 ENE 0.60 E 0.90 ENE 

02:00 03:00 0.50 WSW 0.90 ENE 0.60 ENE 1.10 NE 0.90 E 

03:00 04:00 0.50 WSW 0.90 ESE 0.50 WNW 0.70 ENE 1.00 E 

04:00 05:00 0.70 W 0.60 E 0.40 W 0.40 SSE 1.40 SSW 

05:00 06:00 0.60 NW 0.70 ESE 0.50 S 0.50 SSW 0.90 SSW 

06:00-07:00 0.50 NE 0.70 ENE 0.50 SW 0.60 E 1.00 SSW 

07:00-08:00 0.70 NNE 1.00 NE 0.60 SSE 0.50 NNW 0.60 SW 

08:00-09:00 0.70 NNE 0.80 NE 0.60 SSE 0.60 SE 0.70 WSW 

09:00 10:00 0.80 NNE 0.90 NE 0.40 SSE 0.60 SSE 0.70 W 
 :  N=North   E=East   S=South   W=West   

 NE=Northeast   SE=Southeast  SW=Southwest  NW=Northwest 
 NNE=Northeast North  ENE=Northeast East  SSE=Southeast South  WSW=Southwest West 
 NNW=Northwest North  ESE=Southeast East  SSW=Southwest South WNW=Northwest West 
  

 



      
               

                     -  2567             3   

    3-39 

 3.3.4-9  4   

   17-22  . .2567 
  (m/s)  (%) 

0.28-1.39 3.07-5.28 3.07-5.28 5.29-7.78 >7.78 
N 0.83 0.00 0.00 0.00 0.00 0.83 

NNE 4.17 0.00 0.00 0.00 0.00 4.17 
NE 5.00 0.00 0.00 0.00 0.00 5.0 
ENE 14.17 0.83 0.00 0.00 0.00 15.00 
E 21.67 1.67 0.00 0.00 0.00 23.33 

ESE 3.33 0.00 0.00 0.00 0.00 3.33 
SE 4.17 0.00 0.00 0.00 0.00 4.17 
SSE 5.83 0.83 0.00 0.00 0.00 6.67 
S 8.33 0.00 0.00 0.00 0.00 8.33 

SSW 6.67 1.67 0.00 0.00 0.00 8.33 
SW 3.33 0.00 0.00 0.00 0.00 3.33 

WSW 2.50 0.00 0.00 0.00 0.00 2.50 
W 5.83 0.00 0.00 0.00 0.00 5.83 

WNW 1.67 0.83 0.00 0.00 0.00 2.50 
NW 5.00 0.00 0.00 0.00 0.00 5.00 

NNW 1.67 0.00 0.00 0.00 0.00 1.67 
 94.17 5.83 0.00 0.00 0.00 100.00 

 <0.28 0.00 
 

 

 3.3.4-7     
 17-22  . .2567 



      
               

                     -  2567             3   

    3-40 

5)  5  

  (TSP)  24  :  (TSP)  24  
 0.018-0.034  

  24 ( . . 2547)   
 24   0.33  

  10  (PM-10) :  10 
 (PM-10)  0.013-0.019   

  24 ( . . 2547)  
  10   24   0.12 

 

  2.5  (PM-2.5) :  2.5 
 (PM-2.5)  0.005-0.015   

  24 ( . . 2547)  
  10   24   0.12 

 

  (NO2) :  (NO2) 
 1   0.0072-0.0229  (ppm.)  

  33 ( . . 2552)  
  (NO2)  1   0.17 

(ppm.)  

   (NO2)  24   
  0.0041-0.0125  (ppm.) 

  (SO2) :  (SO2)  1  
 0.0035-0.0046  (ppm.) 

  21 ( . . 2544)  
 1    1   0.30  (ppm.) 

    24   0.0022-
0.0026  (ppm.)    24 
( . . 2547)   

 24   0.12  (ppm.) 

  (CO) :  (CO)  1  
 2.3-2.4  (ppm.)  

  10 ( . . 2538)   
  1   30.0  (ppm.) 

   8   24   2.3 
 (ppm.)   10 ( . . 

2538)   
  8   9.0  (ppm.)   

   24   
  2.3  (ppm.)   



      
               

                     -  2567             3   

    3-41 

  (WS/WD) :  
   0.28-1.39  ( )  55.83 

 1.40-3.06  ( )  8.33 
  11.67   10.00 

 3.3.4-10  3.3.4-11  
3.3.4-8 

 3.3.4-10  5   
    17-22  . .2567 

 

      

 

17-18 .  67 18-19 .  67 19-20 .  67 20-21 .  67 21-22 .  67 

(m/s)  (m/s)  (m/s)  (m/s)  (m/s)  

11:00-12:00 1.40 SSW 0.60 NNW <0.28 Calm 1.20 S <0.28 Calm 

12:00-13:00 0.90 SSW 0.50 SSW 0.90 E 0.90 SW <0.28 Calm 

13:00-14:00 1.40 SW 1.30 SSW 2.30 E 1.20 SSW <0.28 Calm 

14:00-15:00 1.10 SW 0.80 S 2.50 ENE 1.10 SW <0.28 Calm 

15:00-16:00 1.30 E 0.90 SSW 1.50 ENE 1.30 SW <0.28 Calm 

16:00-17:00 1.40 E 0.70 SSE 1.20 ENE 0.70 SW 0.30 SW 

17:00-18:00 1.00 E 1.20 SSE 0.90 ENE 1.30 SW <0.28 Calm 

18:00-19:00 1.10 E 0.80 SSE 0.60 ENE 0.80 SW <0.28 Calm 

19:00-20:00 0.80 E 0.80 S 0.80 SSE 0.30 SE <0.28 Calm 

20:00-21:00 1.50 E 1.20 NE 0.30 SSE 0.40 ESE 0.30 E 

21:00-22:00 1.70 SW 0.90 NNE <0.28 Calm 0.60 ENE 0.30 E 

22:00-23:00 1.20 WNW 0.70 E <0.28 Calm 0.90 SE <0.28 Calm 

23:00-24:00 1.30 WNW 0.60 ENE <0.28 Calm 0.30 ESE <0.28 Calm 

00:00-01:00 0.70 WNW 0.40 ENE <0.28 Calm 0.50 SE 0.40 ENE 

01:00 02:00 1.00 SW <0.28 Calm <0.28 Calm 0.30 ESE <0.28 Calm 

02:00 03:00 0.80 SW 0.30 NNE <0.28 Calm <0.28 Calm 0.50 E 

03:00 04:00 0.70 SW <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 

04:00 05:00 0.80 SSW <0.28 Calm <0.28 Calm 0.40 SSW <0.28 Calm 

05:00 06:00 1.00 SSW <0.28 Calm <0.28 Calm 0.40 SSW <0.28 Calm 

06:00-07:00 0.90 NE <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 

07:00-08:00 1.20 ENE <0.28 Calm <0.28 Calm <0.28 Calm <0.28 Calm 

08:00-09:00 1.60 ESE 0.70 NNE <0.28 Calm 0.30 NNE <0.28 Calm 

09:00 10:00 1.50 ENE 0.60 NNE 0.40 SSW <0.28 Calm <0.28 Calm 

10:00-11:00 1.10 NNW 0.80 NNE 1.20 SW <0.28 Calm 1.20 WSW 

 : N=North   E=East   S=South   W=West   
  NE=Northeast   SE=Southeast  SW=Southwest  NW=Northwest 
  NNE=Northeast North  ENE=Northeast East  SSE=Southeast South  WSW=Southwest West 
  NNW=Northwest North  ESE=Southeast East  SSW=Southwest South WNW=Northwest West 



      
               

                     -  2567             3   

    3-42 

 3.3.4-11  5   

   17-22  . .2567 
  (m/s)  (%) 

0.28-1.39 3.07-5.28 3.07-5.28 5.29-7.78 >7.78 
N 0.00 0.00 0.00 0.00 0.00 0.00 

NNE 5.00 0.00 0.00 0.00 0.00 5.00 
NE 1.67 0.00 0.00 0.00 0.00 1.67 
ENE 6.67 2.50 0.00 0.00 0.00 9.17 
E 7.50 2.50 0.00 0.00 0.00 10.00 

ESE 2.50 0.83 0.00 0.00 0.00 3.33 
SE 2.50 0.00 0.00 0.00 0.00 2.50 
SSE 4.17 0.00 0.00 0.00 0.00 4.17 
S 2.50 0.00 0.00 0.00 0.00 2.50 

SSW 8.33 0.83 0.00 0.00 0.00 9.17 
SW 10.00 1.67 0.00 0.00 0.00 11.64 

WSW 0.83 0.00 0.00 0.00 0.00 0.83 
W 0.00 0.00 0.00 0.00 0.00 0.00 

WNW 2.50 0.00 0.00 0.00 0.00 2.50 
NW 0.00 0.00 0.00 0.00 0.00 0.00 

NNW 1.67 0.00 0.00 0.00 0.00 1.67 
 55.83 8.33 0.00 0.00 0.00 64.17 

 <0.28 35.83 

 
 3.3.4-8     

 17-22  . .2567 
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    3-43 

3.3.4.2  (Smoke Opacity) 

   2  (  1 
 3)  18  . .2567  3.3.4-9   1 

 0.2-0.4   0.3   2  0.7-1.0  
 0.9  

   
. . 2561  5   3.3.4-12  .2 

 3.3.4-12   
 18  . .2567 

 
  

( )1 2 3 4 5 6 7 8 9 10 
1 0.3 0.4 0.3 0.2 0.3 0.4 0.3 0.2 0.3 0.3 0.3 
2 1.0 1.0 0.9 1.0 0.8 0.9 1.0 1.0 0.8 0.7 0.9 
 :    , 2567. 

   
 3.3.4-9  

3.3.4.3  

    
18  . .2567 (  3.3.4-10)   2   0.2 

  0.4   
   

. .2559  25   .3 

   
 3.3.4-10  
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    3-44 

3.3.5  

3.3.5.1  

   5  
  

(1)  (  3.3.5-1) 

-  1  3   (N1) 

-  2  (N2) 

(2)  (  3.3.5-2) 

-  3  1   (N3) 

-  4  (N4) 

-  5  (N5) 
 

 (  .5)  
  5  

    24  (Leq 24 hr)  (Lmax) 
 (Ldn)  90 (L90)  Sound Level Meter 

 
  15 ( . . 2540) 

  
15 ( . . 2540)  

(1)  
 

(2)  24  
 24   
(3)  

1.20   3.50  
 

(4)  
1.20   1.00  

  1.50  
  

   
  15 ( . . 2540) 

  5  
   17-22  . .

2567  3.3.5-1 
 3.3.5-1  .1 
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    3-45 

 

 
 

 3.3.5-1  
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    3-46 

 
 

 
 

 3.3.5-2  
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    3-47 

 

 

 1  3  

 

 2  
 

 

 3  1 .  .  

 

 4  

 

 5  

 3.3.5-3   17-22  . .2567 
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    3-48 

 3.3.5-1    17-22  . . 2567 

 

 

 

 

 ( ( )) 

  
24 . 

(Leq 24 hr) 

  
(Lmax) -  

(Ldn) 
 90 (L90) 

 

 1  
 

3  

17-18 . . 67 82.8 125.6 82.8 65.5 

18-19 . . 67 71.0 107.5 71.2 67.7 

19-20 . . 67 73.0 103.5 75.5 68.8 

20-21 . . 67 72.6 104.7 72.8 68.6 

21-22 . . 67 72.2 104.6 72.4 67.8 

 2  

 

17-18 . . 67 60.7 96.1 61.5 56.4 

18-19 . . 67 59.8 84.9 60.7 55.7 

19-20 . . 67 60.6 82.1 63.4 56.0 

20-21 . . 67 59.8 94.9 61.5 55.7 

21-22 . . 67 60.8 83.3 62.3 56.9 

 3  
 1  

 

 

17-18 . . 67 53.9 94.7 57.7 50.8 

18-19 . . 67 57.2 96.3 60.5 54.1 

19-20 . . 67 56.4 91.6 62.0 54.1 

20-21 . . 67 55.6 80.8 59.6 53.3 

21-22 . . 67 55.0 81.0 59.1 52.7 

 

 4 

 

17-18 . . 67 50.7 80.9 56.0 43.9 

18-19 . . 67 63.2 99.2 64.0 57.4 

19-20 . . 67 55.1 84.2 60.2 50.6 

20-21 . . 67 51.2 79.6 54.8 43.9 

21-22 . . 67 52.5 83.3 58.2 44.3 

 

 5  

 

17-18 . . 67 59.5 81.6 68.6 52.6 

18-19 . . 67 59.5 85.6 68.7 51.1 

19-20 . . 67 62.7 79.9 70.3 57.9 

20-21 . . 67 61.7 89.4 68.2 54.9 

21-22 . . 67 56.7 77.6 64.4 49.8 
* 70.0 115.0 - - 

 : *   15 ( . . 2540)   

 :     

 :   , 2567 
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    3-49 

1)  1  3   

  24  (Leq 24 hr)  71.0-82.8 ( )  
(Lmax)  103.5-125.6 ( )  2  

  15 ( . . 2540)   
 24  (Leq 24 hr)  70.0 ( )  (Lmax) 

 115.0 ( ) -  (Ldn)  71.2-82.8 ( ) 
 90 (L90)  65.5-68.8 ( ) 

2)  2  

  24  (Leq 24 hr)  59.8-60.8 ( )  
(Lmax)  82.1-96.1 ( )  2  

  15 ( . . 2540)   
 24  (Leq 24 hr)  70.0 ( )  (Lmax) 

 115.0 ( ) -  (Ldn)  60.7-63.4 ( ) 
 90 (L90)  55.756.9 ( ) 

3)  3  1   

  24  (Leq 24 hr)  53.9-57.2 ( )  
(Lmax)  80.8-96.3 ( )  2  

  15 ( . . 2540)   
 24  (Leq 24 hr)  70.0 ( )  (Lmax) 

 115.0 ( ) -  (Ldn)  57.7-62.0 ( ) 
 90 (L90)  50.8-54.1 ( ) 

 4)  4  

   24  (Leq 24 hr)  50.7-63.2 ( ) 
 (Lmax)  80.9-99.2 ( )  2  

  15 ( . . 2540)   
 24  (Leq 24 hr)  70.0 ( )  (Lmax) 

 115.0 ( ) -  (Ldn)  54.8-64.0 
( )  90 (L90)  43.9-57.4 ( ) 

 5)  5  

   24  (Leq 24 hr)  56.7-62.7 ( ) 
 (Lmax)  77.6-89.4 ( )  2  

  15 ( . . 2540)   
 24  (Leq 24 hr)  70.0 ( )  (Lmax) 

 115.0 ( ) -  (Ldn)  64.4-70.3 
( )  90 (L90)  49.8-57.9 ( ) 
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    3-50 

3.3.5.2  

   2    3 
   5 

   17-22  . .2567 
 .2 

 3.3.5-2  

1)  1  3  

    -5.5  9.5 
  

 . .2548   
  24    

. .2567  10  

2)  2  

    -3.7  6.5 
  

 . .2548   
  24    

. .2567  10  
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    3-51 

 3.3.5-2   17-22  . .2567 

 
 

 3/ 
dB(A) 

 
dB(A) 

 

 

2/ 4/ 
dB(A) 

4/ 
dB(A) 

 
 
 
 
 

 1  
 

 3 
 

17-18  
. . 67 

16.00-17.00 71.1 68.6 60.3 67.5 7.2 
08.00-09.00 76.2 73.7 72.6 72.6 0.0 
11.00-12.00 73.4 72.9 68.6 63.8 -4.8 

18-19  
. . 67 

16.00-17.00 52.1 51.6 44.3 42.5 -1.8 
08.00-09.00 51.6 50.1 45.5 46.3 0.8 
11.00-12.00 73.3 72.8 70.9 63.7 -7.2 

19-20  
. . 67 

16.00-17.00 77.3 76.6 73.4 69.0 -4.4 
08.00-09.00 67.3 60.5 58.1 66.3 8.2 
11.00-12.00 76.4 75.4 72.2 69.5 -2.7 

20-21  
. . 67 

16.00-17.00 76.3 74.2 70.0 72.1 2.1 
08.00-09.00 71.1 70.1 58.4 64.2 5.8 
11.00-12.00 74.0 73.2 71.8 66.3 -5.5 

21-22  
. . 67 

16.00-17.00 76.9 75.0 72.4 72.4 0.0 
08.00-09.00 70.3 67.5 57.6 67.1 9.5 
11.00-12.00 75.3 74.0 71.8 69.4 -2.4 

 
 
 
 

 2  

 

17-18  
. . 67 

16.00-17.00 63.4 61.5 57.0 58.9 1.9 
08.00-09.00 60.7 56.9 53.4 58.4 5.0 
11.00-12.00 63.3 61.9 57.6 57.7 0.1 

18-19  
. . 67 

16.00-17.00 63.1 61.8 57.0 57.2 0.2 
08.00-09.00 54.3 50.9 48.9 51.6 2.7 
11.00-12.00 62.6 61.5 58.8 56.1 -2.7 

19-20  
. . 67 

16.00-17.00 64.4 62.7 59.0 59.5 0.5 
08.00-09.00 54.3 51.0 45.1 51.6 6.5 
11.00-12.00 63.6 62.4 59.1 57.4 -1.7 

20-21  
. . 67 

16.00-17.00 63.1 61.6 56.5 57.8 1.3 
08.00-09.00 58.2 55.7 51.3 54.6 3.3 
11.00-12.00 62.1 60.5 57.7 57.0 -0.7 

21-22  
. . 67 

16.00-17.00 63.3 62.6 58.7 55.0 -3.7 
08.00-09.00 58.3 53.9 49.9 56.3 6.4 
11.00-12.00 64.6 62.7 59.6 60.1 0.5 

1/ 10 
 : 1/    . .2548 

2/     24   
 . .2567 

3/   1  (Leq 1 ) 
4/  06.15-06.50 ( ) 

 :     

 :   , 2567 
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    3-52 

3.3.5.3  

   1  
18  . .2567   (Leq)  95.6-96.1 ( ) 

 (Lmax)  106.8 
   . . 2553 

 100.0 ( )  .3 

   
   

   
  

3.3.6  

   
  18  . . 2567 ( ) 

  3    1   2 
 500   3  500  

       

1)  

 :   20   30 
   1   50  

  4   
 (Lugol’s solution) (     , 2546 : 

 )  0.4-0.8 
 200    

  (
) 

 :  70   30 
  Flow Meter    

 (Surface Horizontal Haul)  
  15  

   4 
 

 :  330   550  
 60   Flow Meter  
  

 15   
  4   
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    3-53 

 :  (  )  
 3   1   Ekman Grab  15 x 15 

  16  
 500  (  0.5   U.S. Standard No. 35  Standard 

Methods for the Examination of Water and Wastewater (APHA, AWWA and WEF 22nd Edition, 2012 
 10-67)   

 
  10   

 

2)  (Diversity Index)  (Evenness 
Index) 

(1)  (Diversity Index)  
 

   
Shannon- Wiener Index   

 H = -  Pi ln (Pi) 

 H =  

 Pi =  i  

(2)  (Evenness Index) 
   (  1) 

 
 Pielou’s evenness Index   

 E = H/lnS 

 E =  

 H =  

 S =   

3)  

  18  
. .2567   3   

 1   2  500   3 
 500    3.3.6-1 

 (  )  
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    3-54 

(3.1)  

   1  ( )  50  
 14,783,400   2.91 
 2.05   0.53 

  Peridinium sp.1   Aulacoseira granulata (Ehrenberg) Simonsen.  Peridinium sp.2 
 

 2  500  43 
  14,563,750   2.55 

 2.42  0.64 
  Eudorina elegans Ehrenberg   Peridinium sp.1  Peridinium sp.2 

 

 3  500   
53   21,969,500   3.02 

 2.45  0.62 
  Peridinium sp.1   Aulacoseira granulata (Ehrenberg) Simonsen.  

Peridinium sp.2  

 

  

  

 3.3.6-1   18  . .2567 
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 3.3.6-1   1   
( ) 

   :  

   
 
 
 
 

1. 

Division Cyanophyta 
Class Cyanophyceae 
Order Chroococcales 
Family Chroococcaceae 
Microcystis aeruginosa (Kützing) Kützing 

 
 
 
 

5,1600 
 
 

2. 

Order Nostocales 
Family Oscillatoriacese 
Lyngbya ap. 

 
 

12,900 

3. Oscillatoria sp.1 387,000 
4. Oscillatoria sp.2 109,650 
5. Spirulina platensis (Nordstedt) Geitler 6,450 
 

6. 
Family Nostocaceae 
Anabaena sp. 

 
12,900 

7. Cylindrospermopsis raciborskil (Wo oszynska) Seenayya et Subba Raju 12,900
8. Raphidiopsis sp. 225,750 
 

9. 
Family Pseudanabaenaceae 
Pseudanabaena sp. 

 
38,700 

 
 
 
 

10. 

Division Chlorophyta 
Class Chlorophyceae 
Order Volvocales 
Family Volvocaceae 
Eudorina elegans Ehrenberg 

 
 
 
 

245,100 
11. Pandorina morum (Müller) Bory 77,400

 
 

12. 

Order Chlorococcales  
Family Hydrodictyaceae 
Pediastrum duplex var. gracilimum West & West 

 
 

19,350 
13. diastrum simplex (Meyen) Lemmermann 83,850
14. Pediastrum simplex var. duodenarium (Bailey) Rabenhorst 580,500 
15. Pediastrum simplex var. echinulatum Wittrock 12,900 

 
 
 
 

16. 

Division Chlorophyta  
Class Chlorophyceae  
Order Chlorococcales  
Family Coelastraceae  
Coelastrum astroideum De Notaris 

 
 
 
 

187,050 
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 3.3.6-1   1   
( ) ( ) 

   :  

   

 

 

 

 

17. 

Division Chlorophyta  

Class Chlorophyceae  

Order Chlorococcales  

Family Coelastraceae  

Coelastrum astroideum De Notaris 

 

 

 

 

187,050 

 

18. 

Family Oocystaceae  

Monoraphidium caribeum Hindak 

 

19,350 

19. Tetraedron trigonum (Naegeli) Hansgirg 6,450 

20. Tetraedron victoriae Woloszynska 19,350 

 

21. 

Family Scenedesmaceae 

Actinastrum hantzschii Lagerheim 

 

6,450 

22. Scenedesmus sp. 12,900 

 

 

23. 

Order Zygnematales 

Family Demidiaceae  

Closterium moniliferum (Bory) Ehrenb. ex Ralfs 

 

 

6,450 

24. Closterium sp.1 32,250 

 

 

 

25. 

Class Euglenophyceae  

Order Euglenales  

Family Euglenaceae 

Euglena acus (O.F.Müller) Ehrenberg 

 

 

 

19,350 

26. Euglena oxyuris var. charkowiensis (Swirenko) Chu 38,700 

27. Euglena sp.1 12,900 

28. Euglena sp.2 6,450 

29. Lepocinclis salina F.E.Fritsch 103,200 

30. Phacus angulatus Pochmann 12,900 

31. Phacus hamatus Pochmann 6,450 

32. Phacus longicauda (Ehrenberg) Dujardin 12,900 

33. Phacus tortus (Lemmermann) Skvortzov 38,700 
34. Phacus sp. 6,450 
35. Strombomonas borystheniensis (Roll) Popova 70,950 
36. Strombomonas fluviatilis (Lemmermann) Deflandre 122,550 
37. Strombomonas gibberosa (Playfair) Deflandre 96,750 
38. Trachelomonas armata (Ehrenberg) F.Stein 6,450 
39. Trachelomonas intermedia P.A.Dangeard 25,800 
40. Trachelomonas volvocina (Ehrenberg) Ehrenberg 58,050 
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 3.3.6-1   1   
( ) ( ) 

   :  
   

 
 
 
 

41 

Division Chromophyta  
Class Bacillariophyceae  
Order Biddulphiales  
Family Thalassiosiraceae  
Cyclotella meneghiniana Kützing. 

 
 
 
 

83,850 
 

42 
Family Aulacoseiraceae  
Aulacoseira granulata (Ehrenberg) Simonsen. 

 
3,934,500 

 
 

43. 

Order Bacillariales  
Family Fragilariaceae  
Synedra ulna (Nitzsch) Ehrenberg. 

 
 

199,950 
 

44. 
Family Cymbellaceae  
Gomphonema sp. 

 
6,450 

 
45. 

Family Bacillariaceae  
Bacillaria paxillifera (O.F.Müller) T.Marsson 

 
32,250 

 
46. 

Family Naviculaceae  
Navicula sp.  

 
25,800 

47. Surirella elegans Ehrenberg 264,450 
 
 
 

48. 

Class Chrysophyceae  
Order Synurales  
Family Mallomonadaceae  
Mallomonas sp. 

 
 
 

238,650 
 
 
 

49. 

Class Dinophyceae  
Order Peridiniales  
Family Peridiniacea  
Peridinium sp.1 

 
 
 

5,837,250 

50. Peridinium sp.2 1,354,500 
 (Total Species) 50 
 (Total Phytoplankton) 14,783,400

 (Species richness) 2.91 
 (Evenness index) 0.53 
 (Diversity index) 2.05 

 :     , 2567. 
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 3.3.6-2   2 

  500  

 :  

   

 

 

 

 

1. 

Division Cyanophyta 

Class Cyanophyceae 

Order Chroococcales 

Family Chroococcaceae 

Microcystis aeruginosa (Kützing) Kützing 

 

 

 

 

533,750 

2. Oscillatoria sp. 1 610,000 

3. Oscillatoria sp.2 64,000 

4. Spirulina platensis (Nordstedt) Geitler 15,250 

5. Cylindrospermopsis raciborskil (Wo oszynska) Seenayya et Subba Raju 15,250 

6. Raphidiopsis sp. 183,000 

 

7. 

Family Pseudanabaenaceae 

Pseudanabaena sp. 

 

381,250 

 

 

 

 

8. 

Division Chlorophyta 

Class Chlorophyceae 

Order Volvocales 

Family Volvocaceae 

Eudorina elegans Ehrenberg 

 

 

 

 

4,727,500 

9. Pandorina morum (Müller) Bory 991,250 

10. Volvox tertius Art. Meyer 61,000 

 

 

11. 

Order Chlorococcales  

Family Hydrodictyaceae 

Pediastrum duplex var. gracilimum West & West 

 

 

15,250 

12. diastrum simplex (Meyen) Lemmermann 15,250 

13. Pediastrum simplex var. duodenarium (Bailey) Rabenhorst 137,250 

 

 

 

 

14. 

Division Chlorophyta  

Class Chlorophyceae  

Order Chlorococcales  

Family Coelastraceae  

Coelastrum astroideum De Notaris 

 

 

 

 

30,500 

15. Nephrocytium agardhianum Nägeli 15,250 

 

16. 

Family Scenedesmaceae 

Actinastrum hantzschii Lagerheim 

 

15,500 



      
               

                     -  2567             3   

    3-59 

 3.3.6-2   2 

  500  ( ) 

 :  

   

 

 

17. 

Order Zygnematales 

Family Demidiaceae  

Closterium moniliferum (Bory) Ehrenb. ex Ralfs 

 

 

45,750 

18. Closterium sp.1 15,250 

19. Closterium sp.2 15,250 

 

 

20. 

Class Euglenophyceae  

Order Euglenales  

Family Euglenaceae Euglena acus (O.F.Müller) Ehrenberg 

 

 

15,250 

21. Euglena oxyuris var. charkowiensis (Swirenko) Chu 15,250 

22. Euglena sp.1 30,500 

23. Euglena sp.2 30,500 

24. Lepocinclis ovum (Ehrenberg) Lemmermann 30,500 

25. Lepocinclis salina F.E.Fritsch 366,000 

26. Phacus hamatus Pochmann 15,250 

27. Phacus undulatus (Skvortzov) Pochmann 5,250 

28. Phacus sp. 30,500 

29. Strombomonas borystheniensis (Roll) Popova 106,750 

30. Strombomonas fluviatilis (Lemmermann) Deflandre 122,000 

31. Strombomonas gibberosa (Playfair) Deflandre 152,500 

32. Trachelomonas armata (Ehrenberg) F.Stein 122,000 

33. Trachelomonas intermedia P.A.Dangeard 91,500 

34. Trachelomonas superba Svirenko 45,750 

35. Trachelomonas volvocina (Ehrenberg) Ehrenberg 106,750 

 

 

 

 

36. 

Division Chromophyta  

Class Bacillariophyceae  

Order Biddulphiales  

Family Thalassiosiraceae  

Cyclotella meneghiniana Kützing. 

 

 

 

 

30,500 

 

37. 

Family Aulacoseiraceae  

Aulacoseira granulata (Ehrenberg) Simonsen. 

 

991,250 

 

 

38. 

Order Bacillariales  

Family Fragilariaceae  

Synedra ulna (Nitzsch) Ehrenberg. 

 

 

152,500 
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 3.3.6-2   2 

  500  ( ) 

 :  

   

39. Surirella elegans Ehrenberg 183,000 

40. Class Chrysophyceae  

Order Synurales  

Family Mallomonadaceae  

Mallomonas sp. 

 

 

 

106,750 

41. Synura sp. 30,500 

42. Class Dinophyceae  

Order Peridiniales  

Family Peridiniacea  

Peridinium sp.1 

 

 

 

2,668,750 

43. Peridinium sp.2 1,220,000 

 (Total Species) 43 

 (Total Phytoplankton) 14,563,750 

 (Species richness) 2.55 

 (Evenness index) 0.64 

 (Diversity index) 2.42 
 :     , 2567. 

 3.3.6-3   3 

  500  

 :  

   

 

 

 

 

1. 

Division Cyanophyta 

Class Cyanophyceae 

Order Chroococcales 

Family Chroococcaceae 

Microcystis aeruginosa (Kützing) Kützing 

 

 

 

 

378,000 

 

 

2. 

Order Nostocales 

Family Oscillatoriacese 

Lyngbya ap. 

 

 

18,000 

3. Oscillatoria sp. 1 1,197,000 

4. Oscillatoria sp.2 526,500 

5. Spirulina platensis (Nordstedt) Geitler 67,500 

7. Cylindrospermopsis raciborskil (Wo oszynska) Seenayya et Subba Raju 36,000 

8. Raphidiopsis sp. 40,500 
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 3.3.6-3   3 

  500  ( ) 

 :  

   

 

9. 

Family Pseudanabaenaceae 

Pseudanabaena sp. 

 

180,000 

 

 

 

 

10. 

Division Chlorophyta 

Class Chlorophyceae 

Order Volvocales 

Family Volvocaceae 

Eudorina elegans Ehrenberg 

 

 

 

 

1,800,000 

11. Pandorina morum (Müller) Bory 1,876,500 

12. Volvox tertius Art. Meyer 27,000 

 

 

13. 

Order Chlorococcales  

Family Hydrodictyaceae 

Pediastrum duplex var. gracilimum West & West 

 

 

54,000 

14. diastrum simplex (Meyen) Lemmermann 27,000 

15. Pediastrum simplex var. duodenarium (Bailey) Rabenhorst 603,000 

 

 

 

 

16. 

Division Chlorophyta  

Class Chlorophyceae  

Order Chlorococcales  

Family Coelastraceae  

Coelastrum astroideum De Notaris 

 

 

 

 

67,500 

 

17. 

Family Oocystaceae  

Monoraphidium caribeum Hindak 

 

9,000 

18. Tetraedron trigonum (Naegeli) Hansgirg 18,000 

19. Tetraedron victoriae Woloszynska 4,500 

 

20. 

Family Scenedesmaceae 

Actinastrum hantzschii Lagerheim 

 

54,000 

21. Scenedesmus sp. 22,500 

 

 

22. 

Order Zygnematales 

Family Demidiaceae  

Closterium moniliferum (Bory) Ehrenb. ex Ralfs 

 

 

45,000 

23. Closterium setaceum Ehrenberg ex Ralfs 4,500 

24. Closterium sp.1 40,500 

25. Closterium sp.2 31,500 
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 3.3.6-3   3 

  500  ( ) 

 :  

   

 

 

26. 

Class Euglenophyceae  

Order Euglenales  

Family Euglenaceae Euglena acus (O.F.Müller) Ehrenberg 

 

 

166,500 

27. Euglena oxyuris var. charkowiensis (Swirenko) Chu 31,500 

28. Euglena sp.1 27,000 

29. Lepocinclis ovum (Ehrenberg) Lemmermann 9,000 

30. Lepocinclis salina F.E.Fritsch 675,000 

31. Phacus angulatus Pochmann 13,500 

32. Phacus hamatus Pochmann 18,000 

33. Phacus longicauda (Ehrenberg) Dujardin 31,500 

34. Phacus ranula Pochmann 40,500 

35 Phacus tortus (Lemmermann) Skvortzov 45,000 

36. Phacus sp. 9,000 

37. Strombomonas borystheniensis (Roll) Popova 675,000 

38. Strombomonas fluviatilis (Lemmermann) Deflandre 292,500 

39. Strombomonas gibberosa (Playfair) Deflandre 27,000 

40. Trachelomonas armata (Ehrenberg) F.Stein 58,500 

41. Trachelomonas intermedia P.A.Dangeard 45,000 

42. Trachelomonas superba Svirenko 27.000 

43. Trachelomonas volvocina (Ehrenberg) Ehrenberg 450,000 

 

 

 

 

44 

Division Chromophyta  

Class Bacillariophyceae  

Order Biddulphiales  

Family Thalassiosiraceae  

Cyclotella meneghiniana Kützing. 

 

 

 

 

67500 

 

45. 

Family Aulacoseiraceae  

Aulacoseira granulata (Ehrenberg) Simonsen. 

 

3,825,000 

 

 

46. 

Order Bacillariales  

Family Fragilariaceae  

Synedra ulna (Nitzsch) Ehrenberg. 

 

 

310,500 

 

47. 

Family Naviculaceae  

Navicula sp.  

 

22,500 

48. Family Surirellaceae  

Surirella linearis W. Smith 

 

4,500 
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 3.3.6-3   3 

  500  ( ) 

 :  

   

49. Surirella elegans Ehrenberg 5,400 

 

 

 

50. 

Class Chrysophyceae  

Order Synurales  

Family Mallomonadaceae  

Mallomonas sp. 

 

 

 

148,500 

51. Synura sp. 27,000 

52. Class Dinophyceae  

Order Peridiniales  

Family Peridiniacea  

Peridinium sp.1 

 

 

 

6,678,000 

53. Peridinium sp.2 1,620,000 

 (Total Species) 53 

 (Total Phytoplankton) 21,919,500 

 (Species richness) 3.02 

 (Evenness index) 0.62 

 (Diversity index) 2.45 
  :      

 (3.2)  

 1  ( )  14 
  3,865,750   0.86 

 1.32   0.50 
  Polyarthra vulgaris Carlin   Keratella 

cochlearis (Gosse)  Copepod nauplius  

 2  500   
 15   3,194,100   0.93 

 1.71   0.63 
  Copepod nauplius   Keratella 

cochlearis (Gosse)  Polyarthra vulgaris Carlin   

   3  500    
15   21,969,500   3.02 

 2.45   0.62 
  Copepod nauplius   Polyarthra vulgaris 

Carlin  Bivalve veliger larvae   
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 3.3.6-4   1  
( ) 

 :  

   

 

 

 

1 

 Class Monogononta 

  Order Ploima 

   Family Asplanchnidae 

   Asplanchna sp. 

 

 

 

7,000 

 

2 

Family Brachionidae 

   Anuraeopsis fissa (Gosse) 

 

7,000 

3    Brachionus caudatus Barrois and Daday 7,000 

4    Keratella cochlearis (Gosse) 787,500 

5    Keratella lenzi Hauer 14,000 

 

6 

   Family Lecanidae 

   Lecane bulla (Gosse) 

 

43,750 

7    Lecane curvicornis (Murray) 7,000 

8    Lecane hamata (Stokes) 7,000 

9    Lecane stenroosi (Meissner) 7,000 

 

10 

   Family Synchaetidae 

   Polyarthra vulgaris Carlin 

 

2,143,750 

 

 

11 

 Order Diplostraca 

   Family Bosminidae 

   Bosminopsis deitersi Richard 

 

 

7,000 

 

 

12 

 Class Maxillopoda 

  Subclass Copepoda 

    Copepod nauplius 

 

 

525,000 

 

13 

 Order Cyclopoida 

   Cyclopoid Copepod 

 

218,750 

 

14 

Phylum Ectorocta 

 Cyphonautes larvae 

 

84,000 

 (Total species) 14 

 (Total Zooplankton) 3,865,750 

 (Species richness) 0.86 

 (Evenness index) 0.50 

 (Diversity index) 1.32 

 :     , 2567. 
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 3.3.6-5   2  
 500  

 :  
   

 
 
 
 
1 

Phylum Sarcomastigophora 
 Class Lobosea 
  Order Arcellinida 
   Family Difflugiidae 
   Difflugia lebes Penard 

 
 
 
 

21,000 
 
 
 
 
2 

Phylum Rotifera 
 Class Bdelloidea 
  Order Prorodintida 
   Family Philodinidae 
   Rotaria sp. 

 
 
 
 

174,300 
3    Brachionus forficula Wierzejski 10,500 
4    Keratella cochlearis (Gosse) 348,600 
5    Keratella lenzi Hauer 10,500 
6    Keratella tropica (Apstein) 21,000 
 
7 

   Family Lecanidae 
   Lecane bulla (Gosse) 

 
10,500 

8    Lecane curvicornis (Murray) 21,000 
 
9 

   Family Synchaetidae 
   Polyarthra vulgaris Carlin 

 
348,600 

 
10 

   Family Moinidae 
   Moina sp. 

 
87,150 

 
 

11 

 Order Diplostraca 
   Family Bosminidae 
   Bosminopsis deitersi Richard 

 
 

31,500 
 
 

12 

 Class Maxillopoda 
  Subclass Copepoda 
    Copepod nauplius 

 
 

1,655,850 
 

13 
 Order Cyclopoida 
   Cyclopoid Copepod 

 
174,300 

 
 

14 

Phylum Mollusca 
 Class Bivalvia 
   Bivalve veliger larvae 

 
 

105,000 
 

15 
Phylum Ectorocta 
 Cyphonautes larvae 

 
174,300 

 (Total species) 15 
 (Total Zooplankton) 3,194,100 

 (Species richness) 0.93 
 (Evenness index) 0.63 
 (Diversity index) 1.71 

 :     , 2567. 
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 500  
 :  

   

 
1 

Family Brachionidae 
   Anuraeopsis fissa (Gosse) 

 
437,500 

2    Brachionus angularis Gosse 437,500 
3    Brachionus caudatus Barrois and Daday 437,500 
4    Keratella cochlearis (Gosse) 1,312,500 
 
5 

   Family Euchlanidae 
   Dipleuchlanis propatula (Gosse) 

 
17,500 

 
6 

   Family Lecanidae 
   Lecane bulla (Gosse) 

 
35,000 

7    Lecane papuana (Murray) 17,500 
 
8 

   Family Synchaetidae 
   Polyarthra vulgaris Carlin 

 
6,562,500 

9    Synchaeta longipes Gosse 262,500 
 
 

10 

   Order Flosculariacea 
   Family Filinidae 
   Filinia longiseta (Ehrenbeg) 

 
 

17,500 
 
 
 
 

11 

Phylum Arthropoda 
 Class Branchiopoda 
   Order Cladocera 
   Family Chydoridae 
   Alona costata Sars 

 
 
 
 

17,500 
 
 

12 

 Class Maxillopoda 
  Subclass Copepoda 
    Copepod nauplius 

 
 

7,437,500 
 

13 
 Order Cyclopoida 
   Cyclopoid Copepod 

 
1,312,500 

 
 

14 

Phylum Mollusca 
 Class Bivalvia 
   Bivalve veliger larvae 

 
 

3,937,500 
 

15 
Phylum Ectorocta 
 Cyphonautes larvae 

 
875,000 

 (Total species) 15 
 (Total Zooplankton) 23,117,500 

 (Species richness) 0.83 
 (Evenness index) 0.66 
 (Diversity index) 1.78 

 :     , 2567. 
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 (3.3)  

  1  ( ) :  1   
Tarebia sp.  59  

  2  500 :  1   
Tarebia sp.  30  

  3  500  :  1  
 Tarebia sp.  59  

 3.3.6-7  
 :  

  
 

 1  2  3 

 

 

 

 

1 

Phylum Mollusca 

 Class Gastropoda 

  Order Mesogastrpoda 

   Family Thiaridae 

   Tarebia sp. 

 

 

 

 

59 

 

 

 

 

30 

 

 

 

 

59 

 (Total species) 1 1 1 

 (Total Individual) 59 30 59 

 (Species richness) 0.00 0.00 0.00 

 (Evenness index) 0.00 0.00 0.00 

 (Diversity index) 0.00 0.00 0.00 
 :     , 2567. 

 (3.4)  

  1  ( ) 
  1   Family Clupeidae ( )  3  

1,000   1    Copepod nauplius (
)  8  1,000  

 11  1,000  

  2  500  
  1   Family Clupeidae ( )  5 

 1,000   2    Young shrimp ( ) 
 10  1,000   Copepod nauplius ( ) 

 43  1,000   
58  1,000  

  3  500  
  2    Young shrimp ( )  3  

1,000   Copepod nauplii ( )  5  
1,000   8  1,000 
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  3.3.6-8    

 :  1,000  

  
 

 1  2  3 

 

 

 

1 

Phylum Chordata 

 Class Actinopterygii 

  Order Perciformes 

   Family Cyprinidae ( ) 

 

 

 

3 

 

 

 

5 

 

 

 

0 

 

 

 

2 

Phylum Arthropoda 

 Class Malacostraca 

  Order Decapoda 

   Young shrimp ( ) 

 

 

 

0 

 

 

 

10 

 

 

 

3 

  Class Maxillopoda    

 

3 

  Subclass Copepoda 

   Copepod nauplius ( ) 

 

8 

 

43 

 

5 

 (Total species) 2 3 2 

 (Total Aquatic Iarvea) 11 58 8 

 (Species richness) 0.42 0.49 0.48 

 (Evenness index) 0.85 0.67 0.95 

 (Diversity index) 0.59 0.74 0.65 
 :     , 2567. 

 

  3   
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3.3.7  

 (Illuminance Level)  
  6   18  . .2567 

     
    . .2559, 

     
   . .2561  2 . .2565 

   ( . . 2561) 
 3.3.7-1   -1  

/   
 

 (Illuminance Level)   
 6   

    
 

  6     3  
   3   

 

 3.3.7-1  (Illuminance Level)  

  

  (LUX)* 

 1/ 

    

1.  ( )       

1   947 389 300 150 

2.  ( )  1  2  3  1  2  3 

1  1  559 - - 400-500 - - 

2  2  491 - - 400-500 - - 

3  3  407 - - 400-500 - - 

4  4  210 - - 400-500 - - 

5  5  147 - - 400-500 - - 

6   140 - - 400-500 - - 
 : 1/      

    . .2559,    
    

 . .2561  2 . .2565    
( . . 2561) 

  1   
  2   
  3   2  
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3.3.8  

   2   
 1     (pH),  (BOD),  (TSS), 

 (TDS),  (Settleable Solids),  (Sulfide),  (TKN), 
 (Fat Oil and Grease),  (TCB) 

-  . .2567  
   . .2560   

(TSS),  (Sulfide),  (Fat Oil and Grease)  (BOD) 
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3.3.9.1  

   
5  

 (  .4) 
 20-24  . .2567  

1)    

    5   

(1)  

 /   5 
  

1.  2   2  

2.  0-500  
  (100%)  

   0-500  
 141   

 0-500   141   124   
 17      

   

3.  0.5-5.0  
   . . 2566 

 Taro Yamane 
 95% (  0.05)  

          n = N 
  1+Ne2 

 n =  
 N =  
 e =  
   (  0.05) 

 
 0.5-3.0   80   3.0-

5.0   20   

   . . 2566 
 7,489   
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n = 7,489 
 = 1+(7,489)(0.05)2 
 = 379.728 

 

 380    

          n = N 
  1+Ne2 

 n =  
 N =  
 e =  
   (  0.05) 

 
 0.5-3.0   80   3.0-

5.0   20   

   . . 2566 
 7,489   
 

n = 7,489 
 = 1+(7,489)(0.05)2 
 = 379.728 

 

  380    

3.1  0.5-3.0  
 80    0.5-3.0  

 304  

3.2  3.0-5.0  
 20   3-5  

 76  

  406 
  

.  0.5-3.0  
 319  

.  3-5  
 87  

  3.3.9-1 
     3.3.9-1 

 (Simple Random Sampling) 
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 3.3.9-1  5  
    

 

   /    
( ) 

 

 

 
 

( ) 
 

( ) 

1)  
 

.  .   2 2 2 2 2 

 2 2 2 2 
2)

 0-0.5 . 

.  .   1 32 32 32 28* 
.   7 103 103 103 91* 
.   3 6 6 6 5* 

  0-0.5 . 141 141 141 124 
3)

  
0.5-3 . 

.  .   2 271 25 25 25 
 3 180 17 17 17 
 4 182 17 17 17 

 9 63 6 6 6 
 5 237 22 22 22 
 6 159 15 15 15 
 7 213 19 19 19 

.   4 315 29 29 29 
 3 136 13 13 13 

 1 136 13 13 13 
 2 74 7 7 7 

.   6 136 13 13 13 
.   4 91 9 9 9 

  1 100 9 9 9 
  2 74 7 7 7 
  3 180 17 17 17 
  6 135 13 13 13 
.   1 12 2 2 2 

  6 198 18 18 18 
  2 64 6 6 6 
  3 212 19 19 19 
  4 49 5 5 5 
  5 195 18 18 18 

 0.5-3 . 3,412 319 319 319 
4)

  
3 – 5 . 

.  .   2 179 4 4 4 
 8 111 3 3 3 
 4 120 3 3 3 

 5 248 5 5 5 
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 3.3.9-1  5  
    ( ) 

 

   /    
( ) 

 

 

 
 

( ) 
 

( ) 

4) 
 

 3 – 5 . 

.  .   1 624 13 13 13 
 8 171 4 4 4 

.   3 156 4 4 4 
 4 127 3 3 3 

 5 130 3 3 3 
 1 64 2 2 2 

.   1 140 3 3 3 
 2 296 6 6 6 
 6 326 7 7 7 
 7 150 3 3 3 

.   6 197 4 4 4 
 3 295 6 6 6 

.   7 74 2 2 2 
 5 187 4 4 4 

.   1 125 3 3 3 
.   1 214 5 5 5 

 3-5 . 3,934 87 87 87 
 7,489 549 549 532 

 :    , 2566 
 :  *  0-0.5 .  17    

    
 

(2)     

  
   

 (   ) 
 (Purposive Sampling) 

  1   5  

(3)  

  (Purposive Sampling) 
   5  2 

  

(4)  

  (Purposive Sampling) 
  1   
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  (Purposive Sampling)   
/  /  /

 1   5   

   545  
  3.3.9-2 

 3.3.9-2  

  ( ) 
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1.  

 
 0.0-0.5  
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532 
2 

124 
319 
87 

532 
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124 
319 
87 

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

 545 545 
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 2    5 
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 5  1  
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   2567        

  
       

  .  
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-  
  

(2)  

 .4 
 3.3.9-3  

  
 1  .  (  0-500 )  3  .  (  0-500 ) 

  
 7  .  (  0-500 )  3  .  (  0.5-3 ) 

 3.3.9-3  
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 5  .  (  0.5-3 )  8  .  (  3-5 ) 

 

 5  .  (  3-5 )  2  .  (  3-5 ) 

 3.3.9-3  ( ) 

 :  
  

  . . .  . . 2562 

(2.1)  1  

1.  0 - 500   

  (  64.5)  (  35.5) 
 60   (  46.0)   41-60  (  33.0) 

 21-40  (  21.0)  .4/ .6  (  41.1)  
 (  21.8)   .6/ . .5/ . 

(  19.4)  .3/ . .3 (  14.5) 
/ . (  3.2)   (  50.8) 

  (  29.0)   /  /  /  /  (
 20.2)   /   (
 33.1)   (  21.0) /  (  16.1)  

(  14.5)  (  5.6)  (  4.0)   
(  3.2) /  (  2.5)  33   
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      3-83 

2.  0.5 -3  

  (  62.4)  (  37.6) 
 60   (  46.7)   41-60  (  41.1) 

 21-40  (  12.2)  .4/ .6  (  55.8)  
 .6/ . .5/ . (  17.5) 

 .3/ . .3 (  13.5)  (  9.1) 
/ . (  4.1)   (  54.2) 

  (  29.5)   /  /  /  /  (
 16.3)   /   (
 32.3)   (  27.0) /  (  12.8)  (  12.9) 

 (  8.1) /  (  3.4)  (  
1.9)  (  1.6)  41   

3.  3-5  

  (  69.0)  (  31.0) 
 60   (  43.7)   41-60  (  33.3) 

 21-40  (  23.0)  .4/ .6  (  52.9)  
 .3/ . .3 (  18.4)  .

6/ . .5/ . (  11.5) / . (  9.2) 
 (  8.0)   (  49.4)  

 (  25.3)   /  /  /  /  (  25.3) 
  /   (  49.4) 

  (  25.4)  (  9.2)  (  8.0) 
 (  6.9)  (  1.1) 
 38.77   

(2.2)  2   
  

1.  0-500   

     
 1    (  89.5)  

 (  10.5)   (  50.4)  
 (  29.9) /  (  17.1) /  (  

1.7)  (  0.9) 

 
 (      

     ) 
   500   124   

  (  26.6)  (  26.6)  
(  2.4)   (  1.6)  (  0.8) 

 3.3.9-3 
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1.  91 73.4 33 26.6 124 100.0 
2.  91 73.4 33 26.6 124 100.0 
3.  121 97.6 3 2.4 124 100.0 
4.  123 99.2 1 0.8 124 100.0 
5.  124 100.0 0 0.0 124 100.0 
6.  124 100.0 0 0.0 124 100.0 
7.   122 98.4 2 1.6 124 100.0 
8.   0 0.0 0 0.0 0 0.0 

    

   33  
 17  (  51.5)  16  (  48.5) 

 (  66.7)   (  27.3) 
 (  3.0)  (  3.0)   

    
  

   33  
 17  (  51.5)  16  (  48.5) 

 (  66.7)  (  27.3)  (
 3.0)  (  3.0)    

   
      

   3 
  2  (  66.7)  1  (  33.3) 

 (  66.7)  (  27.3) 
     

 

   
 2   2  ( ) 

 (  50.0)  (  50.0) 
         

  

   1  
  

      
 3.3.9-4 
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 3.3.9-4 
  

 
 

 
  

         
1.  17 51.5 16 48.5 33 100.0 
2.  17 51.5 16 48.5 33 100.0 
3.  2 66.7 1 33.3 3 100.0 
4.  1 100.0 0 0.0 1 100.0 
5.  0 0.0 0 0.0 0 0.0 
6.  0 0.0 0 0.0 0 0.0
7.   2 100.0 0 0.0 2 100.0 
8.   0 0.0 0 0.0 0 0.0

  
       (  75.8) 

      
 (  16.9)  (  7.3) /   

   
     

    

     
   

  
    

    
  2567    

     (  58.1) 
    (  41.9)    

    
    (  67.8) 

        
  (  31.1)  

      
  (  1.1) 

 /  

 -   

 -  
  

 -    
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2.  0.5-3  

     
 1    (  97.8)  

 (  2.2)   (  52.7)  
 (  26.1) /  (  18.0)  (  

2.0) /  (  0.6)  (  0.3) 

 
 (      

     )  
500  – 3   139    

 (  48.3)  (  3.8)  (  1.3) 
 (  0.6)  (  0.3)  3.3.9-5 

 3.3.9-5   

 
   

         
1.  165 51.7 154 48.3 319 100.0 
2.  307 96.2 12 3.8 319 100.0 
3.  315 98.7 4 1.3 319 100.0 
4.  318 99.7 1 0.3 319 100.0 
5.  317 99.4 2 0.6 319 100.0 
6.  319 100.0 0 0.0 319 100.0 
7.   319 100.0 0 0.0 319 100.0 
8.   0 0.0 0 0.0 0 0.0

    

   154 
  89  (  57.8)  65  (  42.2) 

 (  64.3)   (  
35.1)  (  0.6)     

     

   12  
 10  (  83.3)  2  (  16.7) 

 (  58.4)  (  33.3)  (  8.3) 
      

     

   4 
  3  (  75.0)  1  (  25.0) 

  (  75.0)  (  25.0) 
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   1  
  

      

   2  
   

      
 3.3.9-6 

 3.3.9-6 
  

 
 

 
  

      
1.  89 57.8 65 42.2 154 100.0 
2.  10 83.3 2 16.7 12 100.0 
3.  3 75.0 1 25.0 4 100.0 
4.  1 100.0 0 0.0 1 100.0 
5.  2 100.0 0 0.0 2 100.0 
6.  0 0.0 0 0.0 0 0.0 
7.   0 0.0 0 0.0 0 0.0 
8.   0 0.0 0 0.0 0 0.0 

  
        (  

54.9)     
 (  44.5)  (  0.6) /   

   
     

    

     
   

  
    

    
  2567    

     (  63.6) 
    (  36.4)    

    
    (  58.9) 
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  (  36.3)  
      
  (  4.8) 

 /  

 -  

 -  

 -   

 -   
 

3.  3 -5  

     
 1    (  94.3)  

 (  5.7)   (  50.0)  
/  (  31.7)  (  18.3)  

 
 (      

     )   
3 – 5    87    

 (  11.5)  3.3.9-7 

 3.3.9-7   

 
   

         
1.  77 88.5 10 11.5 87 100.0 
2.  87 100.0 0 0.0 87 100.0 
3.  87 100.0 0 0.0 87 100.0 
4.  87 100.0 0 0.0 87 100.0 
5.  87 100.0 0 0.0 87 100.0 
6.  87 100.0 0 0.0 87 100.0 
7.   87 100.0 0 0.0 87 100.0 
8.   0 0.0 0 0.0 0 0.0

    

   10  
 5  (  50.0)  5  (  50.0) 

 (  50.0)  (  50.0) 
      

 3.3.9-8 
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 3.3.9-8 
  

 
 

 
  

         
1.  5 50.0 5 50.0 10 100.0 
2.  0 0.0 0 0.0 0 0.0
3.  0 0.0 0 0.0 0 0.0 
4.  0 0.0 0 0.0 0 0.0 
5.  0 0.0 0 0.0 0 0.0 
6.  0 0.0 0 0.0 0 0.0
7.   0 0.0 0 0.0 0 0.0
8.   0 0.0 0 0.0 0 0.0

  
        (  

90.8)      
 (  9.2)  

    
  2567    

     (  89.7) 
    (  10.3)    

    
        

  (  66.7)  
  (  33.3)  

(3)     
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6)       
7)      

 
8)   1      
9)   2      
10)  7     

 
11)      
12)  3      

 
13) -     

 3.3.9-4  

(3.1)  1  

  (  64.5)  41-60  
  1   (  9  

 20 )  

   8  
 (  1    10 )  

(3.2)  2     

  

     
 1    
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