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High Volume Sampler (Hivol.) Vacuum Pump  
(Glass Microfiber Filter) 8X10

TSP) 
Gravimetric Method  

Desiccator 
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Desiccator 
TSP) 

 
mg/m  

 

 10 (PM10) 
PM  

High Volume Sampling Method Gravimetric Method  
Environmental Protection Agency US.EPA.) 
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Glass Microfiber Filter) X

PM  Size selective) 
PM Quartz Filter 40

24 PM10) 
Gravimetric Method   

 

3 2.5 (PM2.5) 
2 5 (PM2.5  

 Quartz Filter   
 Quartz Filter

(Desiccator)  Quartz Filter  
 Quartz Filter

2.5 PM2.5)
PM Gravimetric Method 



 
 

 
 

         5 

US.EPA. Federal Reference Method (FRM) 40 CFR Part 50, 
Appendix L; 40 CFR Part 53, Subpart E;  CFR Part , Appendix A  

Inlet)  
 

WINS Impactor) 
PM WINS Impactor 

 Quartz Filter
  

Quartz Filter 2.5 PM2.5)
(Desiccator) Quartz Filter  

 
 

 (NO2) 
NO

Chemiluminescence NO O
NO O NO  Electronically - excite State (NO Ground 
State Photon) Photomultiplier 
Tube (PMT) NO, NO NOx 

 

(CO2) 
CO Non 

Dispersive Infrared Detection Optical Filter  
 
 

CO CO  
 

(HC) 
HC) Flame Ionize 

Detector

 ppm) 
 

(CO) 
CO) Non

Dispersive Infrared Detection 

CO  
CO 

 

  



 
 

 
 

         6 

(O3) 
O

Ultraviolet Absorption Photometry  

O ppm) 
 

Wind Speed) Wind Direction)  
3-Cup 

Anemometer Potentiometer
 

 
 

 
 Thermometer Detector 

 
 

1.4.2  
 

 
 

ntegrated Sound Level Meter  
Scarlet Tech ST-11D ,000 z, 20-1,250

z, 8 0 z 20-140 B A , 28-33 B A , 
B A   

All Weather Windscreen  
 

 

 
 

 
24  

Microphone  
 

3 50  
 

  



 
 

 
 

         7 

 
 

 
Leq Lmax  
Leq Ldn  
L10  L90  

 
 

 

 
 

 
 
LAeq, T  = 10log10  

 
T  

   n  

  Li  i 
 

1.4.   
 

 
 

Instantel MICROMATE 
 
 

Triaxial Microprocessor
 

Mode Peak Particle Velocity PPV mm s
Frequency Hertz Peak Displacement mm 

3 Longitudinal Vertical Transverse
300 

 
 

 

Trigger Level 0 1 0 mm s
 



 
 

 
 

         8 

 
 

   
 

TSP) 
 
High-Volume, Gravimetric Method 

 
Gravimetric Method 

 
PM10) 

PM10 Size Selective, High-Volume,  
Gravimetric Method  

Gravimetric Method  

 
 PM2.5) 1  

PM2.5 Size Selective,  
Low-Volume, Gravimetric Method 

Gravimetric Method 

NO2) Automatic Sampling Chemiluminescenes 

CO ) 1  Automatic Sampling Non Dispersive Infrared 

(HC) 1  Automatic Sampling Flame Ionize Detector 

CO) Automatic Sampling Non Dispersive Infrared 

O3) 1  Automatic Sampling O3 UV Photometric Analyzer 

  Cup-Vane Anemometer  
1   Temperature Sensor 
 

- Leq 24 hr  
Lmax  

Ldn  
L10  
L90  

 
- 

 

 
Integrated Sound Level Meter 

   
 

Peak Particle Velocity 1  
 
 

Triaxial Seismograph Meter 
 

Frequency 1  
   

 



 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 
 

 
 

 

 



 
 

 

  1 

 

 
 

 

2.1  

 
  

 
4.7   1  

 1  

 



 
 

 
 

 2 

2.   
 

 

S1  
 
 

 
 

1)  
 

 
 

 

   
 

 
 
 
 
 
 
 

-  
- 

 
-  

 
 

- NOx  
NOx  

%  

- 
 
 
 
 
 
 
 

 

 
 
 
 

 
- Dispersive

Glass Reinforced Cement GRC  
 

 
 
 

 

 -  
-  

 
 

 
 

-  
-  

 
 

  



 
 

 
 

 3 

 
 

 

   
 

 
 
 
 
 
 
 
 

-  
 

-  
 

 
-  

 
-  

 

 

 
 
 
 
 

-  
-  

 
-  

 

 

  



 
 

 
 

 4 

2)  
 

 
 

 
 

 
   

 

 

 

 

 

 

 

-  
 

 

 

 

 

 

 

: 

- TSP 

- PM10 

- NO2 

- CO 

 

 

 

- 
-  

 

 

 
 
 

- 
 

 
 

: 
- Leq 24 hr 

 

- 
 

 

 
 

 

 

 



 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 
 

 
 

 1 

 
 

 
 
 

 
 

 
 

 

-
 

 
3.2  
 

 

 

 
 



 
 

 

 2 

 
1  

 

  
 

 
 

 

 
 

 
26  

 
 

 

  



 
 

 

 3 

 
1   

 

  
 

 
 

 

-  

 
 

 
- 

   

 

 

 
 

-  
 

- 
 

-  
 

- 

 

- VMS

 

 

 

-  

- NOx

NOx

%  

- - , , 5- 4

 (  

-  



 
 

 

 4 

 

1   
 

  
 

 
 

 

 

- 
Dispersive Glass Reinforced Cement GRC

 

 

 

- 
Glass Reinforced Cement GRC

1  

 

 

 

 

-  

 

-  

 

 

 

-  

 

- 

1  

- 



 
 

 

 5 

 
1   

 

  
 

 
 

 

-  

 

-  

 

-  

Rest Area  

-  

 

 

- 

 

 

 
-  

 

 
- 

 1  

 
 

  

- 
 

-  
 

1  

 
 

-  
 

 

- 

 

 
 
 

-  
 

-  
 

 

- 

 
  



 
 

 

 6 

 
3 1   

 

  
 

 
 

 

-  

 

 

 

 

-  

 

 

 

 

 

 

 

- 
 

- 

 

- 

 

 

- 
 

 

- 

 

 

 

 

 

 



 
 

 

 7 

  

 

1  
 

 

 

1  

 

1  
 

 

1  

 

 

1  

 



 
 

 

 8 

  

1  
 

 

 

1  
 

1  

 

1  

 

 

1  
 



 
 

 

 9 

 
 

 

  
 

 
 

 Infographics  

https://www.exat.co.th/environment ; 

https://www.facebook.com/emd.exat ; https://www.facebook.com/ExpresswayThailand

 

Monitor)  

 

 EIA Symposium and Monitoring Awards 2024

2567 (EIA Monitoring Awards 2024) 

 

 

   

 



 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 
 

 

 4-1 

   
 

 
 
 
 

2567 
 

 

 
 

1  
 

1.  
 

UTM 47P  E,  N  
 

UTM 47P  E,  N 
 

 
 

2.  
UTM 47P 06721  E, 151482 N  

7  
UTM 47P E, N 

 
UTM  47P 067220  E, 15148  N  

 
UTM 47P 06721  E, 15148  N  

2  
 

4.1  



 
 

 

 4-2 

 
 

 
 

 
;  

;  

 
TSP  

PM10  
PM  

NO2  
CO2  

HC  
CO  

O    
 

;  

 

  

 

 
 

 

2 

1 



 
 

 

 4-3 

 

 
 

Leq  hr) 
Lmax) Ldn) L
L  

 

 

Peak Particle Velocity)  
(Frequency)  

 
 4.1  

 

 
   

 
) 

 
) 

 
 

) 

 
 

) 

  

 

 
  



 
 

 

 4-4 

 
 

 

2) 
 
 4.2  

  
 

 

  
  

 
  

1    
2  

 
  

 
  

 
 

  
 

  
 

 
  

 
  

 

 

 
 

 

 
 



 
 

 
 

      4-5 

 
3  

 

  
 

 
 

 
: 

TSP 
PM10 
CO 
NO2 

 
:  

:  
 

 

 
- TSP, PM , 

PM , NO , CO , HC, CO, O  

 
 

62 (
 

 
 

 
 

- Leq 24 hr 
 :  

:

 

 
- Leq 24 hr, Lmax, Ldn, L10  

L90  
 

 

 

 
 
 

 
 

  



 
 

 
 

 4-6 

 
 

 

 

 
 

 EIA  
 

: 
- TSP 
- PM10 
- CO  
- NO2 
-  

:  
:  

 
 

 

- 2548   
- 2550  

 

 
 

-  
 

 
-   

   
 
 

 
-   

PM2.5 O3  
- 

(CO2)  
-  

 
 

- 

EIA 



 
 

 
 

 4-7 

 
    

 EIA  
  

 
-  

 
 

 
 TSP, PM10, PM2.5, NO2, CO2, 

HC, CO, O3, WS/WD, Temp. 
6  

 
 

 TSP, PM10, PM2.5, NO2, CO2, 
HC, CO, O3, WS/WD, Temp. 

 
  PM10, PM2.5, NO2, CO2, CO, 

O3, WS/WD, Temp. 
 

 
 TSP, PM10, PM2.5, NO2, CO2, 

HC, CO, O3, WS/WD, Temp. 
 

 
 

 
 TSP, PM10, PM2.5, NO2, CO2, 

HC, CO, O3, WS/WD, Temp. 
 

 
7 

 TSP, PM10, PM2.5, NO2, CO2, 
HC, CO, O3, WS/WD, Temp. 
2.  

2567 
  PM10, PM2.5, NO2, CO2, CO, 

O3, WS/WD, Temp. 

 
  



 
 

 
 

 4-8 

 
    

 EIA  
 

: Leq 24 hr 
:  
: 

-  

 
 

-  

 

 
- 

 
- 

 
- 6  

 
 

 
 Leq 24 hr, Lmax, 

Ldn, L10, L90  
- 7  

2  
 

2 -29 7 
 

  
 Leq 24 hr,  

Lmax, Ldn, L10, L90  



 
 

 
 

 4-9 

 
    

 EIA  
 EIA  

 
4-256

 
 

 
 

 
 

2 -29 7 
 

  
 

 
  

 

 
  

  



 
 

 

 4-10 

 
 

 

 
 

4.2  

 

 
 

 

 

 
TSP, PM10, PM2.5, CO, NO2, THC, O3, CO  

7  

 

 
 

7  

  

  

  



 
 

 
 

 4-11 

 
 

 
 

 2  
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Pigliautile et al. (2020) )  
  )  
230 1,340  62 1
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  Total Non-methane Hydrocarbon Nagpur 
Majumdar & Gavane (2020). 

, ,  
 1.52-7.38   
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O3  
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TSP (mg/m3) PM10 (mg/m3) PM2.5

( ) ( g/m3) NO2 (ppm) CO2
(3) (ppm) THC(3) (ppm) 

24-hr avg 24-hr avg 24-hr avg 1-hr avg 1-hr avg 1-hr avg 
1-2  67 0.098 0.055 18.7 0.019-0.051 294-413 2.09-3.65 
2-3  67 0.106 0.036 11.9 0.010-0.032 284-369 2.26-3.30 
3-4  67 0.095 0.037 14.4 0.007-0.034 290-335 1.75-2.99 
4-5  67 0.096 0.030 10.4 0.010-0.038 294-362 1.98-3.06 
5-6 67 0.075 0.032 10.9 0.0 -0.037 306-335 2.07-2.77 

    0.0 -0.051 284-413( ) 1.75-3.65 ) 
 (1) (1) 37.5(2) (1)   

: 1  
2 2.5  
3  
4  Pigliautile et al. (2020) )  

) ,
 

5  Total Non-methane Hydrocarbon Nagpur Majumdar & 
Gavane (2020). , ,  1.52-7.38 

 
 -  
 ppm  
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CO ppm  O3
(2) ppm  

1-hr avg 8-hr avg 1-hr avg 8-hr avg 
1-2  67 0.3-1.2 0.5-0.9 0.006-0.013 0.006-0.010 
2-3  67 0.4-1.0 0.4-0.9 0.009-0.016 0.006-0.015 
3-4  67 0.4-0.7 0.4-0.6 0.011-0.030 0.011-0.027 
4-5  67 0.4-0.8 0.4-0.7 0.007-0.025 0.009-0.019 
5-6  67 0.4-0.8 0.5-0.7 0.008-0.025 0.009-0.019 

 0.3-1.2 0.4-0.9 0.006-0.030 0.006-0.027 
 30.0(1) 9.0(1) 0.10(1) 0.07(1) 

: 1  
2  
ppm  
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0.5-1.0 1.0-2.0 2.0-3.0 3.0-4.0 4.0-6.0 >6.0  
N 22.50000 28.33330 0.00000 0.00000 0.00000 0.00000 50.83330 

NNE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
NE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
ENE 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 
E 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

ESE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
SE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
SSE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
S 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

SSW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
SW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

WSW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
W 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

WNW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
NW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NNW 5.83333 5.83333 0.00000 0.00000 0.00000 0.00000 11.66666 
Sub-Total 29.16666 34.16663 0.00000 0.00000 0.00000 0.00000 63.3 

Calm 36.7 
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( ) 
PM10 (mg/m3)   PM2.5 ( g/m3) NO2 (ppm) O3 ppm  

24-hr avg 24-hr avg 1-hr avg 1-hr avg 8-hr avg 

4-5  67 0.018 7.6 0.003-0.010 0.005-0.026 0.006-0.018 
5-6 67 0.019 10.1 0.006-0.010 0.004-0.029 0.007-0.02  
6-7 67 0.020 11.6 0.006-0.009 0.006-0.018 0.007-0.014 

 0.018 0.020 7.6 11.6  0.004-0.029 0.006-0.022 
 (1) ( ) ( ) 0.10( ) 0.07( ) 

1  
 

 
-  

 ppm  
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0.5-1.0 1.0-2.0 2.0-3.0 3.0-4.0 4.0-6.0 >6.0  
N 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NNE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
NE 1.38889 0.00000 0.00000 0.00000 0.00000 0.00000 1.38889 
ENE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
E 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

ESE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
SE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
SSE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
S 2.77778 0.00000 0.00000 0.00000 0.00000 0.00000 2.77778 

SSW 2.77778 0.00000 0.00000 0.00000 0.00000 0.00000 2.77778 
SW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

WSW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
W 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

WNW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
NW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NNW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 
Sub-Total 6.94445 0.00000 0.00000 0.00000 0.00000 0.00000 6.9 

Calm 93.1 

 

5  



 
 

 
 

-20 

 
 

  
 

 
4-5 67 5-6 67 6-7 67  
22.7 26.0 24.6 28.0 26.2 30.9 22.7 30.9 

 
) 

 
 

Leq 24 hr, Lmax, Ldn, L10  L90 
24 Leq 24 hr) 

Lmax) 

 

 
4.1

 

 
dB A  

4-5 67 5-6 67 6-7 67   
Leq 24 hr 68.4 67.6 67.3   
Lmax  90.7 86.9 88.3   
Ldn  73.4 72.2 71.8 71.8-73.4  
L10  70.0 69.2 69.0 69.0-70.0 - 
L90  65.7 64.7 64.5 64.5-65.7 - 
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Peak Particle Velocity) mm/s Frequency  
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Reiher

 



 
 

 
 

-22 

4.1  

 
 

 

  

mm/s  

 
Hz  

 
 

 
 

 

 
  

Reiher, H. and 
Meister, F.J.  

mm/s  
 

 

4-5  67 2.77 (Vert) 7.0 09:37:00  5 

 

5-6 67 0.820 (Vert) 3.4 10:28:07  5 

6-7 67 1.10 (Vert) 3.6 13:09:36  5 

  
   
  Reiher, H. and Meister, F.J. ( , No. , pp. ; translation:  
  Report No. F-TS- RE, Headquarters Air Material Command, Wright Field, Ohio,  
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TSP) PM10 2.5 PM2.5  

(NO2) (CO2) (HC)
CO O

   
 

TSP)   
1  

 

1  TSP    

 
(mg/m3) 

 
 

 
 

 
 

 0.060-0.064 x x 
3   x x 

3   x 2  
3   x X 

, 3   x 0.060-0.082 2  
  x x 

  x x 
  x x 
  x x 

 0.330 
 

  
 

 2  
3 COVID-  

 x  
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1  
  

5 5

7  

 

7 TSP)  
 

 

0.060

0.096

0.038

0.081

0.036 0.049
0.063

0.037
0.075

0.064

0.133

0.039

0.097

0.041

0.075

0.159

0.066

0.106

0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

0.400

Std. TSP = .330 mg/m

(TSP)

TSP TSP 
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PM10)  
  
 

 PM10) 
 

 
(mg/m3) 

 
 

 
 

 
 0.034 0.036 x x 
3   x x 

3  0.024-0.026 x 2  
3  0.038-0.051 x X 

, 3   x 0.034-0.048 2  
 0.025-0.044 x 0.061-0.074 2  

  x x 
  x x 

,   x  
  

 

  
 

 2  

 3 COVID-  

 x  

 

 5 
 

 
 

8 9  
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0.034

0.051

0.024

0.038

0.020
0.025

0.036

0.018

0.030

0.036

0.069

0.026

0.051

0.027

0.044

0.087

0.031

0.055

0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

Std. PM10 = .120 mg/m

PM10

PM PM

8 PM10)  
  

PM  PM   

 

0.029
0.034

0.061

0.018

0.033

0.048

0.074

0.020

0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

Std. PM10 = .120 mg/m

(PM

PM PM

9 PM10)  
  

PM  PM   
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PM )  
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