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TOP-CLASS CONSULTANT CO., LTD    3-289 

3.4.6  

   
  

 
 

   . . 2563 
 

 
 

3.4.6.1  

1)    
   

  

2)   
  

   
 

   3    

  -  

  -  

3)  3  

3.4.6.2  

1)  

1.1)  

    2564   11  
 152   1,925    

 2   9   1   

2   136   2 

    186   61   104  

 1,166    

   90   18   33   467   

 1 : 4,046   1 : 638   

  1 : 11,379   1 : 8,112   1 : 



   3 
        

TOP-CLASS CONSULTANT CO., LTD    3-290 

7,102   2563/2564  – 19 

 

 (  3.4-30) ( :   . . 2566-2570 

 http://website2021.lopburi.go.th/lopburi-province-development-plan/  7  
2565)  

 3.4-30:  

 

  

( )  

( ) 
 

( ) 
  

. . 
 

( ) 
 

 1  

 22 244,872 6 29 1,112 220 

 5 24,338 1 5 30 812 

 13 81,969 1 13 123 671 

 17 89,270 1 19 144 580 

 11 48,316 1 11 60 814 

 6 29,620 1 5 30 984 

 21 72,435 1 24 258 285 

 9 68,279 1 11 66 1,020 

 6 27,273 1 7 30 901 

 5 21,307 1 5 37 582 

 6 32,808 1 7 35 937 

 121 740,487 16 136 1,925 385 

:   . . 2566-2570  http://website2021.lopburi.go.th/lopburi-province- 
development-plan/  7  2565,  ,2564 
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TOP-CLASS CONSULTANT CO., LTD    3-291 

 3.4-31:   

     

.  3 0 8 7 

.  90 18 33 467 

.  28 6 17 202 

.  3 4 3 28 

.  12 7 9 86 

.  21 8 10 135 

.  7 4 5 49 

.  5 2 3 41 

.  6 4 6 60 

.  4 3 4 30 

.  3 2 2 26 

.  4 3 4 35 

 186 61 104 1,166 

:   . . 2566-2570  http://website2021.lopburi.go.th/lopburi-province- 
development-plan/  7  2565,  ,

,2564 

 3.4-32:   

 
  

   :  :  
 244,872 90 467 1: 2 ,720 1: 524 

 24,338 3 28 1: 8,112 1: 869 

 81,969 12 86 1: 6,830 1: 953 

 89,270 21 135 1: 4,250 1: 661 

 48,316 7 49 1: 6,902 1: 986 

 29,620 5 41 1: 5,924 1: 722 

 72,435 28 202 1: 2,586 1: 358 

 68,279 6 60 1: 11,379 1: 1,137 

 27,273 4 30 1: 6,818 1: 909 

 21,307 3 26 1: 7,102 1: 819 

 32,808 4 35 1: 8,202 1: 937 

 740,487 183 1,159 1: 4,043 1: 638 

:   . . 2566-2570  http://website2021.lopburi.go.th/lopburi-province- 
development-plan/  7  2565,  ,

,2564 
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TOP-CLASS CONSULTANT CO., LTD    3-292 

    

    7.22  2562  7.08  1,000  
 9.12  2562  9.08  1,000   2563   2563  - 

0.20  2562   9.19  2562  7.86  1,000 

  2563  19.17  100,000   2563 

 (TFR)  1.07  1   

 4     16.7  1,000  

 18     

 

      2 

 2560     4   

, ,    11 

   (  3.4-33) ( : 

  . . 2566-2570  http://website2021.lopburi.go.th/lopburi-

province-development-plan/  7  2565) 
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TOP-CLASS CONSULTANT CO., LTD    3-294 

 3.4-34:    . . 2559-
2563 

 
2559 2560 2561 2562 2563 

          

 15  46 0.72 47 0.76 26 0.45 32 0.60 30 0.58 

15-19  1,146 17.92 983 15.97 838 14.46 664 12.46 674 12.92 

20-24  1,623 25.38 1,557 25.30 1,508 26.03 1,367 25.6 1,301 24.94 

25-29  1,536 24.02 1,575 25.59 1,443 24.91 1,418 26.60 1,400 26.84 

30-34  1,264 19.77 1,224 19.89 1,163 20.07 1,068 20.03 1,042 19.97 

35-39  627 9.80 595 9.67 642 11.08 636 11.93 621 11.90 

40-44  138 2.16 153 2.49 160 2.76 131 2.46 138 2.65 

45-49  7 0.11 6 0.10 8 0.14 9 0.17 8 0.15 

50  - - 1 0.02 - - - - - - 
 8 0.13 13 0.21 6 0.10 6 0.11 3 0.06 

 6,395 100 6,154 100 5,794 100 5,331 100 3,917 100 

:   . . 2566-2570  http://website2021.lopburi.go.th/lopburi-province-

development-plan/  7  2565 

    

     . . 2563  
 (    ) 
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TOP-CLASS CONSULTANT CO., LTD   3-295 

 3.4-35:  100,000   . . 2560-2563 

 
 2560  2561  2562  2563 

        

1.  919 124.04 978 131.82 981 132.79 1,004 136.08 

 -   32 4.32 38 5.12 36 4.87 49 6.64 

 -  173 23.35 180 24.26 149 20.17 51 6.91 

 -   141 19.03 158 21.30 157 21.25 160 21.69 

 -  44 5.94 47 6.34 46 6.23 27 7.28 

 -  29 3.91 38 5.12 41 5.55 25 3.39 

 -  (  . ) 51 13.71 62 16.67 60 16.17 154 20.87 

 -  (  . ) 25 6.72 28 7.53 26 7.01 60 16.19 

 -  317 42.79 340 45.83 335 45.34 361 48.93 

2.  613 82.74 589 79.39 624 84.46 643 87.15 

3.  440 59.39 465 62.68 434 58.75 106 14.37 

4.  58 7.83 85 11.46 102 13.81 465 63.02 

5.  389 52.50 359 48.39 424 57.39 385 52.18 

6.  298 40.22 284 38.28 322 43.59 302 40.93 

7.  42 5.67 30 4.04 24 3.25 26 3.52 

8.  193 26.25 237 31.94 102 13.81 101 13.69 

9.  31 4.18 33 4.45 43 5.82 32 4.34 

10.  87 11.74 112 15.10 99 13.40 97 13.15 

11.  77 10.39 87 11.73 99 13.40 76 10.30 

12.  56 7.56 64 8.63 60 8.12 68 9.22 

13.  62 8.37 55 7.41 46 6.23 26 3.52 

14.  43 5.80 52 7.01 49 6.63 73 9.89 

15.   107 14.44 132 17.79 120 12.64 119 16.13 

16.  270 36.44 359 48.39 318 43.04 89 12.06 

17.  249 33.61 244 32.89 308 41.69 258 34.97 

18.    235 31.72 285 38.41 276 37.36 244 33.07 

19.   77 10.39 87 11.73 99 13.40 76 10.30 

20.  99 13.36 137 18.47 102 13.81 101 13.69 

21.  177 23.89 207 27.90 176 23.82 173 23.45 

22.   54 7.29 47 6.34 36 4.87 26 3.52 

23.  72 9.72 75 10.11 64 8.66 63 8.54 

:   . . 2566-2570  http://website2021.lopburi.go.th/lopburi-province-

 development-plan/  7  2565 

     2562 
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TOP-CLASS CONSULTANT CO., LTD    3-296 

2)  

2.1)  

   1.   ,  
  5  

   2.   

    1)   7  

    2)   2  

    3)   –  

    4)   –  

    5)   -  

   3.  

    1)   3  

    2)   3  

    3)   2  

    4)   33  

    5)   57  

    6)  ( .)  430  

   :  . . 2561-2565   . . 2565 

 http://sabot.lopburi.doae.go.th/bigdata/planam.pdf  29  2565 

3)  

3.1)  

    ( . . 2561-2565   
 (  https://mahaphot.org/?p=1628  7  2565)  

    -  -  

   - /  2  

    -  ( ) 

    -  ( ) 

   -  –  

   -  –  

   -   100 

       
  2    
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TOP-CLASS CONSULTANT CO., LTD    3-297 

   -    
 1         

  4   
  1    1   .  51 

   1  5    1   2 
  3   4   7  

 1,755  (718 )  20 /  
 50 /  

   /   
    

  6    
   

 /  
   .,    2  

   -   
  10        

   3  
  1   .  56   

 1  5    5   6   8   9 
  10   1,464  (523 ) 

 30 /   40 /  

   /    
   

 .    
 

4)  

  
     

 

  4.1)    

     (21 - .
504)   5  

  5    . . 2560  . . 2564  
3.4-36  3.4-38  
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TOP-CLASS CONSULTANT CO., LTD    3-298 

   4.1.1)  (21 - .504) (  3.4-36) 

      1 ,  
 , 

   . . 
2560–2564    . . 2560  1,574  

 1,303   1,318  . . 2562  1,368   1,435   
. . 2563 - . . 2561  

      2   
  . . 2560–2564   896   . . 

2560  958   . . 2561  613   . .2562  489 
  355  . . 2563- . .2564  

      3   
   . . 2560–2564  

  . . 2560  720   736   . . 2561  
697   552 . . 2562- . .2563   578   . . 2564  
      4   

  . . 2560–2564    853 
  . . 2560  718  648  490   401  . . 2561-2564  

      5  
  . . 2560–2564   559   . . 2560 

 722   . . 2561  503   . .2562  442  
 408  . . 2563- . .2564  

   4.1.2)  

      ( . 506) 
  

 . . 2560 - 2564        
(  3.4-37) 
   4.1.3)  5  

      5  . . 2560-2564 
         

  (  3.4-38) 
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TOP-CLASS CONSULTANT CO., LTD    3-299 

 3.4-36:  (21 )  
 . . 2560-2564 

  
 ( ) 

. . 
2560 

. . 
2561 

. . 
2562 

. . 
2563 

. . 
2564 

 

1 , 

 

1,5741] 1,3031] 1,3181] 1,3681] 1,4351] 1,4001] 

2  8962] 9582] 6134] 4894] 3555] 6622] 

3   8533] 7185] 6483] 4903] 4014] 6224] 

4   7204] 7363] 6972] 5522] 5782] 6573] 

5  0 0 0 0 0 0 

6  5595] 7224] 5035] 4425] 4083] 5275] 

7  274 325 209 156 183 229 

8    279 330 170 165 178 224 

9  199 192 77 92 50 122 

10   144 139 133 109 122 129 

11  30 21 30 6 12 20 

12   29 43 34 30 31 33 

13  154 145 88 85 64 107 

14  11 9 8 10 8 9 

15  ( ) 1 0 0 0 0 0 

16  0 1 0 1 0 0 

17    0 0 0 0 0 0 

18   0 0 0 0 0 0 

19  48 23 16 10 6 21 

20 /
 

0 0 0 0 0 
0 

21  0 0 0 0 0 0 

 5,771 5,665 4,544 4,005 3,831 4,763 

: ,    16  . . 2565 

:  1-5 
 1]  1 
 2]  2 
 3]  3 
 4]  4 
 5]  5 
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TOP-CLASS CONSULTANT CO., LTD    3-300 

 3.4-37:  ( .506) 
  . . 2560-2564 

  

 ( ) 
. . 

2560 

. . 
2561 

. . 
2562 

. . 
2563 

. . 
2564 

1  1 4 26 6 0 
2  - 29 33 54 26 
: ,    16  . . 2565 

 3.4-38:  5    
 . . 2560-2564 

  

 ( ) 
. . 

2560 

. . 
2561 

. . 
2562 

. . 
2563 

. . 
2564 

1  4 5 5 3 4 
2  1 1 1 - 1 
3  1 - 1 1 - 
4  1 2 1 1 - 
5 -      
: ,    16  . . 2565 

  4.2)    

     (21 - .
504)  5  ( .506) 

  5   
 5    . . 2560  . . 2564  3.4-39  3.4-42   

   4.2.1)  (21 - .504) (  3.4-39) 

      1 ,  
 , 

   . . 
2560–2564   1,247   . . 2560  1,336   . .2561 

  . . 2552– . . 2564  1,105   981 
  777   

      2   
  . . 2560–2564   1,229   . . 2560 

 1,399   . .2561   . . 2552– . . 
2564  1,055   954   555   
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TOP-CLASS CONSULTANT CO., LTD    3-301 

      3   
  . . 2560–2564    

. . 2560  1,062   1,143   915  . . 2562  
927  . . 2563  677   . . 2564 

      4  
  . . 2560–2564    . . 

2562  656   930   864   838  . . 2562- . . 2563 
  893  . . 2564 

      5   
   . . 2560–2564  

  . . 2560  868   915   784  
 723  . . 2562- . . 2563   728  . . 2564  

   4.2.1)  5  ( .506) 
      ( . 506) 

  
 . . 2560-2564    /   

   /  (  3.4-40) 
   4.2.2)  

      ( . 506) 
  

 . . 2560-2564       
 (  3.4-41) 

   4.2.3)  5  

      5  . . 2560-2564 
       

     (  3.4-42) 
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TOP-CLASS CONSULTANT CO., LTD    3-302 

 3.4-39:  (21 )  
 . . 2560-2564 

  
 ( ) 

. . 
2560 

. . 
2561 

. . 
2562 

. . 
2563 

. . 
2564 

 

1 , 

 

1,2471] 1,3362] 1,1051] 9811] 7772] 1,0891] 

2  1,2292] 1,3991] 1,0552] 9542] 5555] 1,0382] 

3   1,0623] 1,1433] 9153] 9273] 6774] 9453] 

4   8684] 9155] 7845] 7235] 7283] 8045] 

5  571 674 576 449 263 507 

6  476 455 325 359 279 379 

7   179 200 166 157 146 170 

8  6565] 9304] 8644] 8384] 8931] 8364] 

9  309 211 77 75 48 144 

10   122 141 229 286 86 173 

11  140 106 158 193 73 134 

12    259 315 306 293 341 303 

13  69 74 60 40 26 54 

14  0 0 0 0 0 0 

15 /
 

5 5 0 0 2 
2 

16  ( ) 0 1 2 32 9 9 

17   0 1 1 10 30 8 

18    0 0 0 1 1 0 

19   0 0 0 3 0 1 

20  40 47 58 86 33 53 

21  0 0 0 0 0 0 

 7,232 7,953 6,681 6,407 4,967 6,648 

: , 2565 

:  1-5 
 1]  1 
 2]  2 
 3]  3 
 4]  4 
 5]  5 
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TOP-CLASS CONSULTANT CO., LTD    3-303 

 3.4-40:  5  
  . . 2560-2564 

  

 ( ) 
. . 

2560 

. . 
2561 

. . 
2562 

. . 
2563 

. . 
2564 

1 /  60 76 98 102 94 
2  5 10 8 9 12 
3  0 1 2 3 3 
4  1 0 2 4 3 
5  /  2 0 1 5 2 
: , 2565 

 3.4-41:  ( .506) 

  . . 2560-2564  

  

 ( ) 
. . 

2560 

. . 
2561 

. . 
2562 

. . 
2563 

. . 
2564 

 

1  434 848 778 748 855 733 

2  554 832 717 662 680 689 

3  648 1,050 832 860 640 8062] 

4  647 1,266 950 803 526 8381] 

5  282 410 289 315 258 311 

6   434 832 717 389 242 523 

7  119 178 151 141 138 145 

8  179 279 278 266 334 267 

9  105 88 136 173 67 114 

10  183 176 67 65 42 107 

: , 2565 
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TOP-CLASS CONSULTANT CO., LTD    3-304 

 3.4-42:  5    
. . 2560-2564 

  

 ( ) 
. . 

2560 

. . 
2561 

. . 
2562 

. . 
2563 

. . 
2564 

1  7 3 3 1 2 
2  2 1 2 0 3 
3  2 3 3 2 0 
4  2 1 0 0 0 
5  2 1 3 4 1 
:  

 

5)  

   3    3  
 21–23  . . 2562  (  ) 

 

  5.1)  500   3    3  ( ) 
(  4 )  5  (  2 )  7  (  1 ) 

 7  

    

     
  4     

  3    
 (  5 )  (  2 ) 

  (  1 ) 
    

  5    
 2   

  

       4  
     3  
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TOP-CLASS CONSULTANT CO., LTD    3-305 

     
 

     
  

 

    
    4   

  3   
  

 

  5.2)  3    12 
 

    

     
  10    2  

   
 (  10 )  (  3 ) 

 (  1 ) 
    

  8    
 4   
  

       6  
     6  
 

     
 

     
   10   

  2    
  

      11  
  1   
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TOP-CLASS CONSULTANT CO., LTD    3-306 

    
  10   

 (  9 )  (  
1 ) 
   

   

 

3.4.7  

3.4.7.1  

1)

  

2)  
  3  

3.4.7.2  

1)    . . 2565 ( : 

     28  2565  https://hdcservice.moph.go.th 

/hdc/reports/page.php?cat_id=f16421e617aed29602f9f09d951cce68  28  
2565)   3 

   3.4-43 

2)  
    (21 ) 5 

  , 

     
    3.4-36 

  3.4-42    
 

  

 

3)  3  
  1  4    
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 3.4-43:   

/   
( ) 

  ( ) 

  
 

  
 15-65  

 
 

 15-65  
 1  409 4 5 0 0 0 

 2  344 2 3 0 0 0 

 3  441 5 9 0 0 0 

 4  265 4 0 0 0 0 

 5  335 4 0 0 0 0 
 6  476 1 0 0 0 0 

 7  398 3 4 0 0 0 

 8  145 3 0 0 0 0 

 9  262 2 0 0 0 0 

 10  264 3 0 0 0 0 

 3,339 31 21 0 0 0 

:      28  2565   https://hdcservice.moph.go.th 

/hdc/reports/page.php?cat_id=f16421e617aed29602f9f09d951cce68  28  2565 

:     Person  43  (
  Typearea = 1,3) 
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3.4.8    
   

  
   

 

3.4.8.1 /  

1)  

1.1    (  )
 http://www.map.google.com 

1.2   
 3   21–23  . . 2562  

2)  

  -  

     
 

    

  -  1-3   

       
    

3.4.8.2  

   
  

   
 

1)  

1.1   
 

1.2  
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2)  

  -  

    
   (

 )   
 

    
   (    

,  http://park.dnp.go.th/visitor/indexnationpark.php:  21  2565) 
  (

 https://data.go.th/dataset/item_00b854a8-3c98-4a03-b78b-7c9aa14b88c6,  21  
2565)   

  -  3   

    
   (    

,  http://park.dnp.go.th/visitor/indexnationpark.php:  21  2565) 
  (

 https://data.go.th/dataset/item_00b854a8-3c98-4a03-b78b-7c9aa14b88c6,  21  
2565)  3   

 

  -  

    
    3  ( , 
 https://www.m-culture.go.th/lopburi/more_news.php?cid=23:  21  

2565)       
  7      

    (  
 https://www.m-culture.go.th/lopburi/more_news.php?cid=22,  21  2565) 

  -  

     
 ( ,  http://park.dnp.go.th/visitor/indexnationpark.php: 

 21  2565)    
      7  
2532  263   62  (  
https://data.go.th/dataset/conserved-natural-site,  21  2565) 
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  1     
     

   
    10  

  

3.4.9     
   

    
  

   
  

 

3.4.9.1  

     

1.     

2.    
 

3.

   

3.4.9.2  

     2  
   3   

 

3.4.9.3  

      
  

1)     
 3  

2)   

3)    
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3.4.9.4  

1.  

  -  

     4   
 0414/2525  17  2561  

      
    

  4  
 (  ) 

  -   3   

    , 2565 (  

http://gis.finearts.go.th/fineart,  8  . . 2565)   
 169   49  (  3.4-44)  

 3  

2.  

  -  

       
  21–23  . . 2562   

  

  -  3   

     1:50,000 
 (2549)    3   

   3      (  
3.4-25  3.4-26) 
        

   -    3    
  0.11      2  
  1   1   1    6  

   -    3    
  1.96     

  5   5    1    1   
 9  
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   -    5    
  2.11     

 7    3   1    20  

 3.4-44:   

  
 

  

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

13    

14    

15    

16    

17    

18    

19    

20    

21    

22    

23    

24  ( )   

25    

26  ( )   

27    

28 ( )   

29    

30    

31    

32    
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 3.4-44: ( )   

  
 

  

33    

34  ( )    

35    

36    

37    

38    

39    

40    
41    
42    
43    
44    
45  ( )   

46  ( )   

47 ( )   

48  ( )   

49    
:  (http://gis.finearts.go.th/fineart/,  8  . . 2565) 
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:   1: 50,000,  5139 I ( ),  L7018, , 2549 

  -   , 2565 

 3.4-25:   3   

2.  

1.  

3.  
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1.  

 
 

 
 

 
 

 
 

 
 

2.  
 

 3.4-26:    
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2.  ( ) 

 
 

 
 

 
 

 
 

 
5.  

3.  
:      , 2566 

 

 3.4-26: ( )    



 

 4 
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 4 
 

 

  
  

   
   

 
  

 
   

4.1  

  
  

  7/2560        3 
    

 3   
    5 

  (  0.85-1.53 )  7  
 (  2.92 )  3   (
 2.98-3.06 )     

  (  0.11 )  

 (  1.96 )   
(  2.11 ) (  4.1-1  4.1-1) 
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 4.1-1:  

 

 

 

( ) 

 

 

( ) 
 

    
1.  5  0.85 0.86  
2.  7  2.92 2.93  
3.  3  2.98 2.99  

    

4.  0.11 0.12  
5.  1.96 1.97  
6.  2.11 2.12  

:  -   , 2565 
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:    1:50,000,  L7018  5139 I ( ),  2547,  

    -   , 2565 
 

 4.1-1: 
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4.2  

4.2.1  
   7/2556 

 29275       ( )   3  
   40  1    

    5 

 
   

  800   85 - 75   
( .)   

  12  
 33   (Benching 

method)  “ ”  85   
 77    Bench 

 =>  5  
 5   (Overall slope)  45  (  4.2-1) 

4.2.1.1  

  
  

       
    

 
  

4.2.1.2  

  12  
  

 33   10  
 (Benching method)  5  

 5   (Overall slope)  45  
 “ ”  85    77 

  (  2) 
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:        , 2561 

 4.2-1:  (Mine Layout)  
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4.2.1.3  
  12  

    
  33  

      
 

   
  

   5 
   

  
 

 6  

4.2.2  
  

 (Particulate)  
 

  5  
     

  

4.2.2.1  

   
  

1)  
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 2)  

  
     -

    

   
  

  

4.2.2.2  

    
     

  

  
  Box model 

 
 (Homogeneously Distributed)   

   
     (US.EPA, AP-42, 1995) 

  
 (Worst case)  

 1)  
  10    10  

( . . 2555-2564) (  4.2-1)   
 1.3-2.8   

   1.3  (0.67 / ) 
  (Worst case)  

 

 2) 

 
   

 
 (Worst case)  
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 4.2-1:   10  (  2555-2564) 
CLIMATOLOGICAL DATA FOR THE PERIOD 2012-2021 

Station LOP BURI Elevation of station above MSL 10.00  Meters 

Index Station 48426 Height of barometer above MSL 11.44  Meters 

Latitude 14° 47' 59.0" N Height of Thermometer above ground 1.20  Meters 

Longitude 100° 38' 42.0" E Height of wind vane above ground 13.25  Meters 

    Height of rainguage 0.98  Meters 
 

Elements N-Years JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Annual 

Pressure(hPa) 

Mean 10 1012.50 1011.80 1010.00 1008.70 1007.10 1006.40 1006.30 1006.50 1007.90 1009.80 1011.10 1012.80 1009.24

Mean Daily Range 10 4.90 5.30 5.50 5.40 5.00 4.10 3.90 4.20 4.60 4.70 4.70 4.90 4.77

Ext.Max. 10 1024.72 1022.49 1018.79 1018.08 1015.39 1014.68 1013.07 1015.82 1016.08 1016.48 1017.60 1024.01 1024.72

Ext.Min. 10 1004.50 1003.12 1001.54 1000.92 1000.42 998.55 999.38 998.94 998.98 1000.94 1004.57 1004.03 998.55

Temperature(Celsius) 

Mean Max. 10 32.5 34.3 36.3 37.1 36.8 35.2 34.1 33.9 33.3 33.1 33.3 32.1 34.3

Ext.Max. 10 36.5 38.0 40.2 41.5 40.9 39.6 39.1 37.4 36.5 36.6 36.8 36.7 41.5

Mean Min. 10 21.9 23.6 25.8 26.4 26.9 26.2 25.7 25.5 25.4 25.1 24.5 22.2 24.9

Ext.Min. 10 12.9 14.9 21.0 20.1 23.2 23.6 22.8 23.3 23.4 21.4 19.6 15.1 12.9

Mean 10 26.7 28.3 30.2 30.8 30.9 29.8 29.0 28.8 28.5 28.3 28.3 26.7 28.9

Dew Point Temp.(Celsius) 

Mean 10 18.4 20.0 22.7 23.5 24.4 24.4 24.1 24.3 24.7 23.7 21.5 18.1 22.5

Relative Humidity(%) 

Mean 10 63 64 67 68 70 75 76 78 81 78 69 61 70.8

Mean Max. 10 81 83 87 86 88 90 91 92 94 91 84 78 87.1

Mean Min. 10 43 42 43 45 49 55 58 59 64 60 51 44 51.0

Ext.Min. 10 21 18 17 21 29 32 34 42 42 11 26 20 11.0

Visibility(Km.) 

Mean 10 7.7 7.6 7.8 8.1 8.6 8.6 8.5 8.4 8.1 8.0 8.6 8.3 8.2

07.00LST 10 5.8 5.4 6.2 6.9 7.5 7.6 7.5 7.4 7.1 6.8 7.2 6.8 6.9

Cloud Amount(1-10)              

Mean 10 4.3 4.5 4.8 5.3 6.1 7.0 7.6 7.8 7.5 6.1 4.6 3.8 5.8

Wind (Knots) 

Prev.Wind 10 NE S S S S S S S S NE NE NE -

Mean 10 2.0 2.2 2.8 2.7 2.5 2.4 2.2 1.9 1.3 1.4 2.0 2.5 2.2

Max. 10 27.0 27.0 27.0 27.0 26.0 21.0 21.0 24.0 25.0 23.0 24.0 27.0 27.0

Pan Evaporation(mm.) 

Total 10 123.6 128.7 160.8 172.8 173.7 144.4 137.6 122.6 105.5 109.8 108.5 137.7 1625.7

Rainfall(mm) 

Total 10 21.8 24.2 31.5 63.3 91.6 103.4 153.3 161.2 256.8 144.8 44.5 20.1 1116.5

Num. of Days 10 4.0 2.0 2.7 5.4 9.6 13.8 15.0 16.8 17.8 12.5 4.9 2.4 106.9

Daily Max. 10 52.8 77.2 50.1 76.6 97.2 51.7 95.9 85.4 110.5 117.9 66.0 21.8 117.9

Sunshine Duration(hr.) 

Mean 9 - - - - 7.0 - - - - - - - 7.0

Phenomena(Days) 

Fog 10 0.3 0.1 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6

Haze 10 28.1 25.2 25.8 24.6 18.9 12.0 12.6 10.0 5.3 12.8 17.3 27.6 220.2

Hail 10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

ThunderStorm 10 0.2 0.4 1.3 3.9 5.1 5.6 3.3 5.3 6.5 4.3 1.1 0.1 37.1

Squall 10 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1

: , 2563 
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 3)  (Mixing Height)  
 Mixing Height    (
 Mixing Height  5       

)  . . 2564 ( )   Mixing Height 

 541  ( , 2565)  4.2-2 

 4.2-2:  (Mixing Height) 

  . . 2564  

 
Mixing Height 

 ( ) 

Mixing Height 

 
 ( ) 

 681.79 682 
 598.72 599 

 780.98 781 
 657.54 658 
 732.82 733 

 743.61 744 
 830.48 830 
 883.50 884 
 694.97 695 
 702.39 702 

 659.30 659 
 541.37* 541* 

: , 2565 
: *  Mixing Height  

    
 

 1)  
     

 (Backhoe)   Overburden   
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  Box Model 

 
 (Homogeneously Distributed)   

   
     (US.EPA, AP-42, 1995) 

    100  (TSP) 
    

 US.EPA, 1974  1.2  1  
 

  (Q)  

    = 1   

    (2.53  = 1 ) = 1/2.53 = 0.40   

      (Q) = 0.40 × 1.2= 0.48   

    24   = 0.48/30 = 0.016  

            = 185.19  

     
  

    
)m(M*)s/m(W*)m(d

)s/mg(Q
)m/mg(C 3  

    C =  ( / ) 
     Q =    ( / ) 
     d =  ( ) 
       :  
         40  
     W =  ( / ) 
       :  

  10  ( . . 2555–2564) 
          (Worst case)   1.3  
           0.67 /   
     M =  Mixing Height  
       :  Mixing Height  

        2564 ( )  
         541  ( , 2565) 
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m) (541 x m/s) (0.67 x m) (40

mg/s)(185.19
 )3(mg/m C  

      = 0.0128  

   
  Box model  

   
 0.11    100 

 (TSP)   
 0.0128 /   

    10  (PM10) 
    10  (PM10) 

  PM10/TSP  0.3 ( : Estimating 

Particulate Matter Emissions from Construction Operation, US.EPA., 1999 (  )) 
 10  (PM10) 

  US.EPA., 1974  1.2 /  1 /  
 

 
 (Q)   

    TSP   
185.19  

    PM10/TSP  0.3   
10  (PM10) = 0.3 x 185.19 = 55.56  

     10  
  

)m(M*)s/m(W*)m(d

)s/mg(Q
)m/mg(C 3  

    C =  ( ) 
     Q =  55.56 

 

     d =  ( )  
        

  40  

 

 



   4 

        

TOP-CLASS CONSULTANT CO., LTD.   4-12 

     W =  ( / ) 
      :  

  10  ( . . 2555–2564) 
          (Worst case)   1.3  
           0.67 /   
     M =  Mixing Height  
       :  Mixing Height  

           2564 ( )  
    541  ( , 2565) 

  
 

m) (541 x m/s) (0.67 x m) (40

mg/s)(55.56
)3(mg/m C  

         =  0.0038   /  

     Box model 

   
  0.11    

10  (PM10)  
  0.0038 /  

  2)  

    100  (TSP) 
    

    
     

    
  

 

    (  2) 

 Top Hammer  Hydraulic  Air Track  3   Pattern 
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1.  (  ) 3 3 

2.  Bench ( . ) 3 5 

3.  ( . ) 3.7 5.7 

4.  Burden ( . ) 2.3 2.3 

5.  Spacing ( . ) 2.8 2.8 

6.  Stemming ( . ) 2.3 2.3 

7.  Column Charge ( . ) 1.4 3.4 

8.  Emulsion  ( ./  ) 0.225 0.45 

9.  AN – FO  ( ./  ) 5.04 12.24 

10.   ( . ./  ) 19.32 32.2 

11.  ( ./  ) 5.265 12.69 

12.  Sub drill ( . ) 0.7 0.7 

13.  Power Factor ( ./ . . ) 0.3 0.4 

 

  -   38,500 /   128 /   
(1   300 )  
   

 5  
 (Worst case)  

 12.69   12.69   1 
 

    
  100  

 500   3  
  

 100  (TSP)   

    U.S. EPA (1995) 
  

      Emission =  961(A) 0.8 

             (D)1.8 (M)1.9 

   ; Emission    30  
( /  1 ) 

      A   ( ) 
        : (1 x 2.3 x 2.8) x 10.764 = 69.320  
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      D   ( ) 
        : 5.7 x 3.281 = 18.70  

      M    

        7.2-38% (U.S.EPA, 1995) 

        :   7.2% 

   ;   Emission = 961 x (69.320)0.8 

             (18.70)1.8 x (7.2)1.9 

         = 3.44  

         = 3.44 x 0.4536 

         = 1.56  

      30 

   1.56  

   
 

 1    
      

 2-2.5   ( , 2541) 
  5  

 1    5.6 
  14  (2.5 

)     
   110  

 
 14  

 

   
 Box Model 

 
 (Homogeneously Distributed)   

   
     (US.EPA, AP-42, 1995) 

    
  Box Model  
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)m(M*)s/m(W*)m(d

)s/mg(Q
)m/mg(C 3  

    C =  ( / ) 
     Q =   1.56 /   

       18.06 /  

     d =  ( ) 
       :   5.6  

   W =  ( / ) 
      :    1.3   

0.67 /  

    M =  Mixing Height  

      :  Mixing Height  

       2564 ( )    
        541  ( , 2565) 

     100 
 (TSP)    

   ; 

m) (541 x m/s) (0.67 x m) (5.6

mg/s)(18.06
)3(mg/m C  

                         =  0.0089   /  

     Box model 

   
  0.11   

 100  (TSP)  
   0.0089 /  

    10  (PM10) 

    10  (PM10) 
   US.EPA, 2008   1   1  

   PM10 Emission  = 0.52 (0.00022) A1.5  kg PM10 /  

        ; A   ( ) 

     10  (PM10) 
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      A = 2.3 x 2.8 x 1 

       = 6.44  

 

   PM10 Emission = 0.52(0.00022) (6.44)1.5 

       = 0.0019 kg PM10 /  

       = 0.022 /  

    
 10  (PM10)  Box 

Model  

    
)m(M*)s/m(W*)m(d

)s/mg(Q
)m/mg(C 3

 

    C =  ( ./ . .) 
     Q =    ( ./ ) 
       ; 0.0019 /   0.022 ./  

     d =  ( ) 
       :   5.6  

   W =  ( / ) 
      :    1.3   

0.67 /  

    M =  Mixing Height  

      :  Mixing Height  

       2564 ( )    
        541  ( , 2565) 
     10  (PM10) 

   

   ; 

m) (541 x m/s) (0.67 x m) (5.6

mg/s)(0.022
)3(mg/m C  

                         =  0.00001   /  

     Box model 

   
  0.11    

 10  (PM10)   
 0.00001 /  
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  3)  

    (  2) 
  

  

  4)  
     

   2340 
  4  

  
 

    100  (TSP) 
 10  (PM10)   

       

    100  (TSP) 

    
      

  
  (U.S.EPA, 1995) 

   
365

P-365

4

w

2.7

W

48

s

12

S
1.7 =    E 

0.50.7

K
 

    E    ( / ) 
     K  Particle Size Multiplier  (TSP)  0.8 

     S  Silt Content of Road Surface Material (%) : 

   
  5.0 % (  4.2-3) 

     s  Mean Vehicle Speed (km/hr) : 

  25  

     W  Mean Vehicle Weight (ton) :  
 20   10  

  30  

     w  Mean Number of Wheels :  10  
 10 
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     P    0.254  : 
  10  ( . . 2555–2564) 

 1  0.254   107  (  4.2-1) 

 4.2-3:  (Silt Content)  

  
 Silt (%W/W) 

  

  NA 5.0 

  5.8-68 28.5 

  7.7-13 9.6 

: U.S.EPA, “Emission Control Technologies and Emission factors for Unpaved Road Fugitive Emissions”, 1985 

: NA = Not Available 

 

    

   365

107-365
0.5

4

10
0.7

2.7

30

48

25

12

5
] [1.70.8    =    E  

   E = 1.78  

     1   1   1  
   1.78  

     100  
(TSP)  

  
     = (38,500/300) 

             = 128   

    10  1     = 20   

    1       = (128/20) 

             = 6.42    7  

    –        = 14   

        = 4  

     = 1.78 x 4 X 14 

             = 99.68  

             = 3,461.11  
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    7 /  ( -  
14 / )   4  

 100  (TSP)  99.68 /   3,461.11 /  (1  
 8 )  

     Box Model 

  24  Box Model 

 
 (Homogeneously Distributed)   

     
   (US.EPA, AP-42, 1995)  

    Box 

Model  

     
)m(M*)s/m(W*)m(d

)s/mg(Q
)m/mg(C 3  

   C =  ( / ) 
     Q =     99.68 

       /   3,461.11 /  

     d =  ( ) 
       :   350  

    W =  ( / ) 
      :    1.3   

0.67 /  

    M =  Mixing Height  

      :  Mixing Height  

        2564 ( )    
         541  ( , 2565) 

     
  

  m) (541 x m/s) (0.67 x m) (350

mg/s) (3,461.11
)

3
(mg/m C

 

       = 0.0273 /  
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     Box model 

   
  0.11   

 100  (TSP)  
  0.0273 /  

    10  (PM10) 
    10  (PM10) 

  (U.S. EPA, 2006; Cowherd, 1988) 

   Emission  =  0.423 (s/12)0.9(W/3)0.45 (1-ns) (1-nr) /  

   s   Silt Content of Road Surface Material (%) 

      : 

    5.0 % (  4.2-3) 
   W   Mean Vehicle Weight (ton)  

  30  

   ns   Efficiency of emission controls for spraying water (%)  
 1 

   nr   Efficiency of particulate matter emission control through natural 

spraying (rain) (%)  2 

    1 ; ns(%) =  1- [(0.8 prt)/k] 

    p = average daytime evaporation rate  
  10  ( . . 2555–2564)  

1,625.7   1    1,625.7/365  
4.45   0.19  

     r = average daily traffic  1   0.5 
 (   1   8   4 ) 

     t = average time between spray applications   1   
 8   4   8/4  2  

     k = the intensity of the applications in l/m2 

  10,000  
 2   20,000  

  4  (4 ,000 )  4  
 16,000   k  0.63 (10,000/16,000) 
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     1 ns (%) = 1- [(0.8 prt)/k] 

      = 1- [(0.8 x 0.19 x 0.5 x 2)/0.63] 

      = 0.76 % 

    2 ; nr (%) = 1-[( m-n)/m] 

    m =  the number of days in the period 

 0.254 : 
  10  ( . . 2555-2564)  1  

0.254   107  

     n =  the number of rainy days in the period with precipitation levels 

exceeding 0.254 mm   90%  
 0.254   96  

     2 nr (%) = 1-[(m-n)/m] 

      = 1-[(107-96)/107] 

      = 0.90% 

   Emission  =  0.423 (s/12)0.9(W/3)0.45 (1-ns) (1-nr) 

      =  0.423 (5.0/12)0.9(30/3)0.45 (1-0.76) (1-0.90) 

      =  0.0130  

     1   1   1   
 10  (PM10)  0.0130  

  
 38,500  (1   300   1   8 ) 

     10  (PM10) 
  

     = (38,500/300) 

              = 128   

    10  1     = 20   

    1       = (128/20) 

              = 6.42    7  

    –        = 14   

        = 4   

     = 0.0130 x 4 X 14 

              = 0.73   

              = 8.45   
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    7 /  ( -   
14 / )   4  (4,000 ) 

 10  (PM10)  0.73 /   8.45 /  

     10  (PM10)  

 10  (PM10)  Box Model  

     
)m(M*)s/m(W*)m(d

)s/mg(Q
)m/mg(C 3  

    C =  ( / ) 
     Q =     0.73 

       /   8.45 /  

     d =  ( ) 
       :   350  

    W =  ( / ) 
      :    1.3   

0.67 /  

    M =  Mixing Height  

      :  Mixing Height  

        2564 ( )    
         541  ( , 2565) 
     

  

     m) (541 x m/s) (0.67 x m) (350

mg/s) (8.45
)

3
(mg/m C

 

        = 0.0001 /  

     Box model 

   
  0.11    

10  (PM10)   
 0.0001 /  
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 25   United State Environmental Protection Agency (US.EPA, 

1976)   25 /   15 /  
  80  United State Environmental 

Protection Agency (US.EPA, 1976)   
 50    

  3-4   1   
 

 

  

    
    

 3  
 100  (TSP) 

 10  (PM10)  24   3   2 – 5  . . 
2562 

   
  

1.  100  (TSP) 

 -       0.0128 /  

  -     0.0089 /  

  -         0.0273 /  

        0.0128 + 0.0089 + 0.0273 

              = 0.0490 /  

   100  (TSP) 
  

 100  (TSP)  0.0490  
 

  24 . . 2547  0.330 
  Box Model  4.2-1 

2.  10  (PM10) 
 -       0.0038 /  

  -     0.00001 /  

  -         0.0001 /  

    10   0.0038 + 0.00001 + 0.0001 

              = 0.0039 /  
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   10  (PM10) 
    

10  (PM10)  0.0039  
  

 24 . . 2547  0.120   Box 

Model  4.2-1   
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:   1:50,000,  L7018  5139 I ( ),  2547, 

   -   , 2566 

 4.2-2:  Box Model  
  

 

C (TSP) = 0.0273 mg/m3 

C (PM10) = 0.0001 mg/m3 

 

C (TSP) = 0.0128 mg/m3 

C (PM10) = 0.0038 mg/m3  

C (TSP) = 0.0089 mg/m3 

C (PM10) = 0.00001 mg/m3 

 

C (TSP) = 0.0490 mg/m3 
C (PM10) = 0.0039 mg/m3 

Box Model  
 

Mixing Height 

W = 0.67 m/s 

d 



   4 

        

TOP-CLASS CONSULTANT CO., LTD.   4-26 

  

  
 

 100  (TSP)  10  (PM10)  24  
 3    2 – 5  . . 2562 

 1      
100  (TSP)   0.0108 – 0.0145  

 10  (PM10)   0.0041 – 0.0075  
 

 100  (TSP)  0.0598 – 0.0635 (0.0108 + 0.0490, 

0.0145 + 0.0490)   (  4.2-4) 
 10  (PM10)  0.0080 – 0.0114 (0.0041 + 0.0039, 0.0075 + 

0.0039)  (  4.2-5) 
   24 . . 2547  

 100  (TSP)  0.330  
 10  (PM10)  0.120  
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4.2.3  
  

   
   

4.2.3.1  

1)  

    
 4.1-1 

    
  

   (Hydraulic)  (Air track)  
(Back hoe)  Bulldozer  (Hydraulic Breaker)    

 
    15  

 Royal School of Mines (C.G Down and J. Strocks, 1979) 
  

  4.2-6 

 4.2-6:  
Equipment Noise Level (dBA) Measurement Location 

1. Compressor Air Rock Drill 110-115 At 1 m (3 ft) 

 98 At 15 m (50 ft)* 
2. Large Portable Compressor (Air Compressor) 80 

81 

At 7 m (23 ft) 

At 15 m (50 ft)* 
3. Draggling  90-92 Operator’s cab 

4. Diesel Trucks 74-109 Driver’s cab 

 88 At 15 m (50 ft)* 
5. Electric Shovels 78-101 Operator’s cab 

6. Graders 76-104 Operator Position 

7. Dozers 84-107 Operator Position 

 87 At 15 m (50 ft)* 
8. Locomotives 75-95 Driver Position 

9. Rotary Drills 72-100 Operator Position 

10. Front End Loaders 83-101 Operator Position 

11. Scrapers 92-104 Operator Position 

 88 At 15 m (50 ft)* 
: Royal School of Mines C.G. Down and J. Strocks, 1979 

: *Figures used by Environmental Protection Agency, U.S.A. 
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 4.2-3  

  15   4.2-7 

 4.2-7:  15  
1) 2) (  ( )) 

1.  (Hydraulic)  98 

2.  (Air track)  98 

3.  (Hydraulic Breaker)  90 

4.  88 

5.  88 

6.  (Back hoe) 87 

7.  Bulldozer 87 

:  1)         7/2560 
  2)  4.2-6 

   
 

   

   Lp  = 10 log ( 10Li/10) 

   Lp  =  (  ( )) 
   Li  =  (  ( )) 
   Lp  = 10 log (1098/10+1098/10+1090/10+1088/10+1088/10+1087/10+1087/10) 

   Lp  = 102.01  ( ) 

      15  
 102.01  ( ) 

    
 110  (   120 ) 

 

   Lp2 = Lp1-20log (R2/R1) 
  ; Lp2   R2 (  ( )) 
   Lp1   R1 (  ( )) 
     :     102.01  ( ) 
   R2   ( ) 
   R1   ( ) 
     :  15  
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    R2 = 120   R1= 15  

   Lp2  = 102.01-20 log (120/15) 
     = 83.95  ( ) 
    

      120  
 83.95  ( ) 

  (2548) 
   15 . . 2540 

 24  (Leq 24 hr)  70  ( )  4.2-8  
 24  (Leq 24 hr) 

  4.2-9 

 4.2-8:  

   

1. 
1/ 

 (Lmax)  115  ( ) 
 24  (Leq.24 hr)  70  ( ) 
 8  (Leq.8 hr)  75  ( ) 

2. 2/ 
 (Lmax)  115  ( ) 
 24  (Leq.24 hr)  70  ( ) 

: 1/ , 2548 

 2/   15, 2540 

   4 
   (Air track)  (Back hoe)  (Hydraulic Breaker)  

  
 (4 ) 

   

    Lp  = 10 log ( 10Li/10) 
    Lp  =  (  ( )) 
    Li  =  (  ( )) 
    Lp  = 10 log (1098/10+1090/10+1088/10+1087/10) 
    Lp  = 99.26  ( ) 
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      (4 ) 
 15   99.26  ( ) 

   
  110  (   120 ) 

 

     Lp2 = Lp1-20log (R2/R1) 
    ; Lp2   R2 (  ( )) 
     Lp1   R1 (  ( )) 
       :     99.26  ( ) 
     R2   ( ) 
     R1   ( ) 
       :  15  

      R2 = 120   R1= 15  

     Lp2  = 99.26-20 log (120/15) 
       = 81.20  ( ) 

    
      120  

 81.20  ( ) 
  (2548) 

   15 . . 2540 
 24  (Leq 24 hr)  70  ( )  

 24  (Leq 24 hr) 
   

  1, 2, 11, 10  
 2.5   8   2    1.5  

 6   2  (  4.2-3  4.2-5)  
  

 (1)  fresnel number  

  (1.1)  

  fresnel number  (1) 
 fresnel number   

 (  , 2556) 

     No w

)(2 cTba
......................................................................(1) 
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     No = fresnel number 

      a =  ( ) 
     b =   ( ) 
     c =  ( ) 
     T =  ( ) 
     w =  ( ) 

      = 
f

v
 

     v =  ( / ) 
      =  

     Tc =  ( );  24.9 
  10  . . 2555-2564 

 
     f =    250  

  (1.2)  fresnel number  

     
 2   8   2.5  

 10   fresnel number (No)  (1) 
-   

    
    110  (
 120 )  a = 5.590   b = 113.028   c = 120.026   T = 2  

 4.2-4  

      v =  

         = 331.49 

      w = 331.49/250  = 1.326 

       No = 
1.326

120.026)-2113.028 2(5.590  

         = 0.89 

     No = 0.89  4.2-5  
 14  ( ) 

 

 

 

331.4 1 + (Tc / 273.2) 

331.4 1 + (24.9 / 273.2) 
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 81.20  ( )  67.20  ( ) (  4.2-9) 
 

 (2548)    15 
. . 2540  24  (Leq 24 hr)  70  ( )   
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 4.2-4:     

 

 
: http://www.engineeringtoolbox.com/outdoor-sound-partial-barriers-d_65.html 

 4.2-5:  fresnel number   

   

1.5  
c = 120.026  

b = 113.028  a = 5.590  

 

(Not to scale) 

110  8  2  

 

 
 2.5  

T = 1  

14 

0.89 
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  4    2.5   8   
2    14 

 ( )  (  4.2-9) 
  (2548)  

  15 . . 2540  24  
(Leq 24 hr)  70  ( )   

 4.2-9:  

 

 
 

 

[  ( )]2 

 

 

[  ( )] 3 

 

 
[  ( )] 4 

 

( ) 

 

 

( ) 
      

1.  5  0.85 0.86 64.09 14.0 50.09 

2.  7  2.92 2.93 53.44 14.0 39.44 

3.  3  2.98 2.99 53.27 14.0 39.27 

      

4.  0.11 0.12 81.20 14.0 67.20 

5.  1.96 1.97 56.89 14.0 42.89 

6.  2.11 2.12 56.26 14.0 42.26 
1 70.00 

:  - 1   
 . . 2548    15 . . 2540 

 - 2  Lp2 = Lp1-20log (R2/R1) 
 - 3  fresnel number  

 - 4     
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2)  

   
    2-5  . . 2562 

   24  (Leq 24 hr)  56.8-57.1 
 ( )  (Lmax)  88.0-92.5  ( ) 

   15 . . 2540  
24   70  ( )   115  ( )  

  

   

  
  (background)  2-5 

 . . 2562    24  (Leq 24 hr)  
56.9, 57.1  56.8  ( )   24   57.10 

 ( ) 
 

 
   120 

  99.26  ( ) (  4.2-9) 
 

  
   67.20  ( ) 

 24   57.10  ( )  

     Lp   = 10 log ( 10Li/10) 
    Lp   = 10 log (1067.20/10+1057.10/10) 
     Lp   = 67.60  ( ) 
    

    120  
  67.60  ( ) 

  4.2-10 
  

(2548)    15 . . 2540 
 24  (Leq 24 hr)  70  ( )  

    (  4.2-10) 
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4.2.3.2  

1)  

    ISO  
9613-2:  Acoustics — Attenuation of sound during propagation outdoors — Part 2:  General 

method of calculation   dB Foresight 

  dB Foresight  2015 dB Foresight 

Corporation  ISO 9613-2  
 (Outdoor industrial projects)  

 (elevation data)  (topographic 

data)  -
  

   dB Foresight 

 
 

  

  -  

  -  

  -  

  -  

  (1.1)  

   
 4.2-11  

   
 

  4.2-12 
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 4.2-11:  

Operation  
Area 

Noise Source 
Sound Power Level (dB) in Frequency Spectrum (Hz) Overall 

31.5 63 125 250 500 1000 2000 4000 8000 dB (Lin) 
Pit Haul Truck  90 96 104 115 113 112 108 99 119 

Pit/ various Water Truck 77 84 101 102 112 112 109 105 96 117 

Pit/ ROM Wheel Loader  84 105 102 110 110 108 103 95 115 

Pit, O/B pile Wheel Loader  102 110 101 102 99 93 89 82 112 

Pit, stripping Landfill Compactor 70 87 99 106 111 113 108 101 93 121 

Pit Bulldozer  103 115 106 107 103 101 97 87 117 

Pit Blasthole Drill 98 107 114 114 114 119 119 121 118 126 

Various Crawler  103 115 106 107 103 101 97 87 117 

Pit, stripping Grader  103 115 106 107 103 101 97 87 117 

Process Plant Excavator  104 109 112 107 105 102 86 80 116 

Various Telehandler  103 115 106 107 103 101 97 87 117 

Various Service Truck 77 84 101 102 112 112 109 105 96 117 

Process Plant Welding Truck 77 84 101 102 112 112 109 105 96 117 

Various Skid Steer Loader  103 115 106 107 103 101 97 87 117 

Pit Transfer Hopper  105 97 93 95 97 93 87 75 107 

Surface near pit Crusher 111 120 121 121 120 117 115 111 105 127 

ROM Crushing and Screening 84 96 101 106 110 111 109 104 91 117 

O/B pile Stacker 70 87 99 106 111 113 108 101 93 117 

Pit/ various Conveyor 75 97 107 113 116 121 112 110 101 123 

Mill building Mill, Screens, Grinder 105 106 101 100 98 88 81 76 62 110 

Various 
Air compressors ( 7 -5 0 
kW)  

92 87 87 86 89 92 92 90 87 
99 

 : O/B - overburden, ROM - run-of-mine 

: 1Herring Storer Acoustics. 2002.   

    

 2Farhad Forouharmajd et al., 2012, Noise pollution of air compressor and its noise reduction procedures by using 

 an enclosure 
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 4.2-12:  
1) 2) 2) (Hz) 

1.  (Air track)  121 4,000 

2.  (Hydraulic Breaker)  121 4,000 
3.  (Truck) 115 500 
4.  (Back hoe) 112 250 

:  1)         7/2560 
  2)  4.2-11 

  (1.2)  (Receptor) 
     3 

 6 6   Resolution  100  
  

 3    6  
 4.2-13  

 4.2-13:  

 

 

 

( ) 

 

  

    
1.  5  0.85 15.288979 100.861339 

2.  7  2.92 15.273743 100.847119 

3.  3  2.98 15.272912 100.847037 

    

4.  0.11 15.288721 100.868458 

5.  1.96 15.27966 100.853874 

6.  2.11 15.307339 100.857274 

:  -   , 2565 
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  (1.3)  

     
  1, 2, 11, 10 

  2.5   8   2    
1.5   6   2  

  

      
  3   0.05   

 1-2   
 

  (1.4)  

    70   
30    
4.2-14 

 4.2-14:  

Temperature, 

C 

Relative humidity, 

% 

Atmospheric attenuation coefficient, dB/km 

Nominal midband frequency, Hz 

63 125 250 500 1000 2000 4000 8000 

10 70 0.1 0.4 1.0 1.9 3.7 9.7 32.8 117 

20 70 0.1 0.3 1.1 2.8 5.0 9.0 22.9 76.6 

30 70 0.1 0.3 1.0 3.1 7.4 12.7 23.1 59.3 

15 20 0.3 0.6 1.2 2.7 8.2 28.2 88.8 202 

15 50 0.1 0.5 1.2 2.2 4.2 10.8 36.2 129 

15 80 0.1 0.3 1.1 2.4 4.1 8.3 23.7 82.8 

: H. E. Bass, L. C. Sutherland, and A. J. Zuckerwar; Atmospheric absorption of sound: Update, 1990 

   

  , 2560 

  (1.5)  dB Foresight 

     (Elevate Data)  
Shuttle Radar Topography Mission (SRTM) 

 (National Aeronautics and Space Administration, NASA) 
 (National Geospatial-Intelligence Agency, NGA)  . . 2003 

 80   DEM  3   
(1   30 )  90  
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2)  

   dB Foresight 

 ISO standard 9613-2  (  ) 
  - Project name 

  - GPS location of the assessment area ( north and south latitudes, east and west 

longitudes) 
  - Plot resolution (divisions per axis) 
  - Ground Type (Porous, Mixed or Hard) 
  - Cmet Effect in dB (only if wind, thermal inversion or other conditions are common 

for the site area) 
  - Project elevation data input ( if the elevation contours are significant for the site 

area) 
  - GPS location of each sound source 

  - SPL (Sound Power Level) , sound height, frequency bands, and directivity of each 

source 

  - Physical dimensions of the sources (con be entered as a barrier, enter each panel 

as a barrier) 
  - Atmospheric absorption constant (base on the air temperature, relative humidity 

and midband frequency of the sources) 
  - GPS location, height and thickness of each man-made barrier 

  - GPS location, height and ambient SPL for each POR (Points of Reception) 
  - Plot line and fill settings 

3)  

   dB Foresight  noise level 

contour line   KML 

 Google Earth, ArcGIS  QGIS  GIS  
 latitude longitude  SPL 

 

  
  dB Foresight 

  3  
   4.2-6 

  4.2-15 
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:  -   , 2566 

 4.2-6:   
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 4.2-15: 
   

 

 
 

( ) 

 

 

(  ( ))   

        

1.  5  0.86 15.288979 100.861339 39.03 

2.  7  2.93 15.273743 100.847119 22.41 

3.  3  2.99 15.272912 100.847037 22.09 

        

4.  0.12 15.288721 100.868458 66.36 

5.  1.97 15.279660 100.853874 28.16 

6.  2.12 15.307339 100.857274 25.56 
1 70.00 

:  -   , 2566 

   4.2-15    
      7/2560   

 3    
22.09-66.36  ( )     

  120    66.36  ( ) 
 

 . . 2548  
  15 . . 2540  24  (Leq 

24 hr)  70  ( )   
 

 4)  

  -  

     2-5  . . 
2562  1      24  (Leq 24 

hr)  56.8-57.1  ( )  (Lmax)  88.0-92.5  ( ) 
  

 15 . . 2540  24   70  ( )   115 
 ( )    
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  - 
 

    
   

   120    66.36  ( )  
-  

    
 

  

    
 

  66.36  ( )  24   
   57.1  ( )   

  

      Lp  = 10 log ( 10Li/10) 
     Lp  = 10 log (1066.36/10+1057.1/10) 
      Lp  = 66.85  ( ) 
     

   
   120  

  66.36  ( )  66.85 
 ( ) 

     
 (2548)  

  15 . . 2540  24  (Leq 24 hr) 

 70  ( )   24  (Leq 24 hr) 

  4.2-16 

  
  

 
 

   
   (Sound Pressure Level, SPL) 
    



  4 
       

TOP-CLASS CONSULTANT CO., LTD.    4-48 

 

 4.2-16:  
  

  

 
 

( ) 

 

  
[  ( )]2 

  
(background)  

 24  

  

[  ( )]3 

 

 

 

 

 [  ( )] 4 
  

1.  5  0.86 39.03 57.10 57.17 

2.  7  2.93 22.41 57.10 57.10 

3.  3  2.99 22.09 57.10 57.10 

      

4.  0.12 66.36 57.10 66.85 

5.  1.97 28.16 57.10 57.11 

6.  2.12 25.56 57.10 57.10 
1 70.00 

:  -   , 2566 
:   - 1   

 . . 2548 
   - 2  dB Foresight 
   - 3  (background)  24  
   - 4  Lp  = 10 log ( 10Li/10)  24    

 57.1  ( )    
  

4.2.3.3  

  3  
 

 2-5  . . 2562  1    (  ) 
   

  
  . . 2565  

   =   –  

 (  > 10  ( ) ) 
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 “ ”  
 

  29 ( . . 2550)    10 
 ( )   

“ ” (Background sound level)  

 90 (Percentile Level 90, LA90) 
“ ” (Residual sound level)  

 (Equivalent A-Weighted Sound Pressure Level, LAeq) 
“ ” (Specific sound level)  

 (Equivalent A-Weighted Sound Pressure Level, LAeq) 
   

 
 1   

 1  (LAeq 1 hr)  (06.00-22.00 .)  
    

  
 . . 2565 

    
    

 . . 2565  
 

  

(1)  
 (  LAeq )  

(2)   
     

 22.00 – 06.00 .  (1) 
 3  ( ) 

  (2)  
 (LA90)  
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 (  08.00-18.00 .)     

 (1)  

-    120    
 13.1  39.1  ( ) 

 (  < 10  ( )) (  ) 
 (2)  

-    120   
 12.3  38.3  ( ) 

 (  < 10  ( )) (  ) 

 

     120    
   10  ( )  

  
  3   0.05  (  4.2-7)  1-2 

  
 250   37  ( ) ( : 

Rudder, Fred F., Jr. Airborne Sound Transmission Loss Characteristics of Wood-Frame Construction, 

1985)  
  -23.9  2.1  ( ) 

   -24.7  1.3  
 ( )  (  < 10  ( )) (  4.2-18)  

   3  
  (  4.2-2) 
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 4.2-7:    
 

1.5   

(Not to scale) 

110  8  2  

 

 
 2.5  

T = 1  

  3   0.05  
[  37  ( )] 



 
 4 
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 4.
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[
 (

)]2  
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ck
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ou
nd

) 
 24

  
[

 (
)]3  

  

[
 (

)] 4  

  
[

 (
)] 5  

  

 

[
 (

)] 

  

 
[

 (
)] 6  

  

 

[
 (

)]7  

 

(
) 

 

 

(
) 
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 5 
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14
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14
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39
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37
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39
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4.2.4  
   

   38,500   128 
 (1   300 )   12.69  

 12.69   1  
 Top Hammer  Hydraulic  Air Track 

 3   Pattern     
  -  (Burden, B)  2.3  

  -  (Spacing, S)  2.8  

  -  (Bench height)  5  

  -  (Hole length, H)  5.7  

  -   32.2   966 /  

   
 

  
 3    

4.2.4.1   

   
(Overpressure)  (Air Blast) 

    (   
0.12 )  

  (The United States Bureau of Mines: Report of 

Investigation No. 8507; USBM RI 8507)   
  

  

   dBI = 165-25 log(d/w1/3) 

  dBI   (Overpressure)  (  ( )) 
   d   ( ) 
   w   ( ):  

      12.69  

  d/w1/3   (Scaled Distance); Ds ( / ) 
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  (Air Overpressure)  
/   (Mpa)   

  

   dB = 20 log (P/Po) 
  ; dB   (Overpressure)  (  ( )) 
   P   ( / ) 
   Po   (Reference Pressure) 
      2.9 ×10-9 /  

   psi = 2.9 x10-9 x antilog (dB/20) 
   
12.69    
Overpressure  (Receptor)    

 (   0.12 )  
 

  ;  dBl = 165-25 log [120/12.691/3] 
      = 122.22 dB (L) 
     psi = 2.9 x10-9 x antilog (122.22/20) 
      = 0.0037 psi 

      0.12 
   129.54 

 ( )  0.0037 psi  

  
  4.2-19 

  4.2-20  
     

 (USBM. TRP. 78 Safe Level) 
 130  ( )  0.0095 psi  
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 4.2-19: 
 

 
 

( ) 

1 

(dB (L)) 

1 

(psi) 

 

1.  5  0.86 100.83 0.00032 

2.  7  2.93 87.52 0.00007 

3.  3  2.99 87.30 0.00007 

   

4.  0.12 122.22 0.0037 

5.  1.97 91.83 0.0001 

6.  2.12 91.04 0.0001 

* 130 0.0095 

 :  -   , 2565 

 1  dBI = 165-25log(d/w1/3)  psi = 2.9 x10-9 x antilog (dB(L)/20) 
 *   (USBM. TRP. 78 Safe Level) 
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 4.2-20:  

dB psi  
180 3.0  
170 0.95  

160 0.30  

150 0.095  

140 0.030   
(Occupation Safety & Health Administration: U.S. Department of Labor)  
(OSHA. Maximum for Impulsive Sound) 

140 0.030   (USBM. TRP. 78 Safe Maximum) 
130 0.0095   (USBM. TRP. 78 Safe Level) 
120 0.003  
120 0.003  

 15  (OSHA. Maximum for 15 Minutes) 
110 0.00095  

100 0.0003  

90 0.000095  
 8  (OSHA. Maximum for 8 Hours) 

80 0.00003  

: USBM, 1980  , 2541 

4.2.4.2  
  

     
 0.12    

 (Peak Particle Velocity) 

 ( , 2541)   
(United States Bureau of Mines; USBM, 1971)  

V = K(d/W1/2)m 

  V    ( / ) 
   d   ( ) 
   W   8/1,000  ( / ) 
     :  12.69 /   

27.98 /  

  K, m    Dupont Blaster’s Handbook (E.I.Dupont de Nemours 
& Co., 1980   , 2541)  K = 160  m = -1.6 
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     V = 160 (d/W1/2)-1.6 

  
   120  (120x 3.281 = 393.72 ) 

   V = 160×(393.72/26.461/2)-1.6 

     =  0.155 /  

    
  0.155 /  

  
  4.2-21 

 

 (  4.2-22)  
 ( , 2541  United states Bureau of mine, 1971)  

 
  

  
  

 5  

 4.2-21:  
   

  
  

( / ) 
  

  

1.  5  860 2,821.66 0.007 

2.  7  2,930 9,613.33 0.001 

3.  3  2,990 9,810.19 0.001 

   

4.  120 393.72 0.155 

5.  1,970 6,463.57 0.002 

6.  2,120 6,955.72 0.002 

* <2 

:  V = 160 (d/363.761/2)-1.6 

 : *    (United states Bureau of mine, 1971 

, 2541) 
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 4.2-22: 
 

 ( / )  

<2  

2-4  

4-7  

>7  

: USBM, 1971  , 2541 

 

4.2.5  

  (Fly Rock)  
   

  
 (Bench Front)  (Bench Top)  

   
 

     
    

 

1)  (Bench Front) 
     

 
 ( , 2541  USBM, 1971)  

     Lm = 0.334 [7.42 x 105(d/b)2-200] (0.44 D/5,490)2 

  ; Lm   ( ) 
   d   ( ) 
   b   Burden  ( ) 
   D   ( / ) 
   3  (d = 0.25 

)  burden 2.3  (b = 7.55 ) Spacing 2.8   
ANFO  D = 12,000 /  (0.44D = 5,280) (  4.2-23) 

 3   United Stated Bureau of Mines : USBM, 1971 

  

  Lm = 0.334 [7.42 x 105 (0.25/7.55)2 -200] (5,280/5,490)2 

   = 189.55   57.77  
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 189.55   57.77  

  
     120   

  

 4.2-23:  AN-FO  

 ( ) 
 

( ) 
0.44 x  (0.44 D) 

1.5 8,000 3,520 

2.5 11,600 5,104 

3 12,000 5,280 

6.5 13,900 6,116 

9 14,500 6,380 

15 15,000 6,600 

: , 2541  United States Bureau of Mines, 1971 

2)  (Bench Top) 
  

  
  ( , 2541  USBM, 1979)  

 (Stemming) 
 ( 3 wS/ )  

 

   Fs = 3 wS/  

   Fs  /  

      

   S   ( ) 
  3 w      
(Stemming)  2.3  (S = 7.55 )  12.69 /

 (w = 27.98 / )  
 ( ) 

   Fs = )27.98(7.55/ 3  

     = 2.48  
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      2.48 
 

  3 wS/   
 (  , 2541  USBM, 1971) (  4.2-8) 

 3 wS/   
  3 wS/  

   225   68.58  
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:  , 2541 

 4.2-8:  
 S/W1/3 

 

2.48  

225 
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3)  

    
 (Bench Front)  57.77   (Bench Top) 

   68.58 
   

  3.1)  
  

      
120    

  3.2)  
    

  
 10    

 2340  
  3.5  

  3.3)  
  

  
 

  3.4)  3  
   

    120 
  

  

  3.5)  
   

 

   
    

 
  

 5  
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4.2.6  

4.2.6.1  

   (Surface Mining) 
  

    
  

 

   
  85-75 

   
 300   (Surface 

Mining)   
 1    

  
 sump    20 

m. x 20 m.  3 m.  0.25   
   

 
  

 10  
 1,  2, 11, 10 

 2.5    1.5  
   

  

1.  

    Rational 

Formula (  , 2527)  

    Q = CIA/2,250 

  ;  Q   ( / ) 
    C   

  
   

 (Runoff Coefficient) 
     :  (  4.2-

24)  
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      -   C = 0.60 ( ) 
      -    C = 

0.36 ( ) 
    I   ( / ) 

 (Rainfall Intensity Duration Frequency Curve) 
     :   (Thunder Storm) 

 (Duration Time)  1   Return 

Period  10   (12 )  
 75 /  (  4.2-9) 

    A   ( )   
   

 

 4.2-24:  

/   (C)  
 0.18 

 0.21 

 0.36 

 0.41 

 0.60 

 0.72 

:  , 2527 “ ”  128 
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: , 2544 

 
 

 4.2-9:    
 1   25  

 

 

 

75 
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1.1)  

    Rational Formula  
  

    1-6 

(1)   

(1.1)   15.35  

      Q =  (0.60 x 75 x 15.35)/2,250 

       = 0.31 /  

       =  1,116 /  

(2)  Sump  

(1.1)   12.59  

Q =  (0.60 x 75 x 12.59)/2,250 

       = 0.25 /  

       =  900  /  

(3)   

    (2.1)   7.25  

      Q =  (0.60 x 75 x 7.25)/2,250 

       = 0.15 /  

       =  540  /  

    7-9 

(1)  Sump  

(1.2)   22.72  

      Q =  (0.60 x 75 x 22.97)/2,250 

       = 0.45 /  

       =  1,620 /  

(2)   

    (2.1)   7.25  

      Q =  (0.60 x 75 x 7.25)/2,250 

       = 0.15 /  

       =  540  /  
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    10-12 ( ) 
(1)  Sump  

(1.1)   3.00  

      Q =  (0.60 x 75 x 3.00)/2,250 

       = 0.06  /  

       =  216  /  

(2)   

    (2.1)   7.25  

      Q =  (0.60 x 75 x 7.25)/2,250 

       = 0.15 /  

       =  540  /  

    

     
  12  4.2-10   4.2-12   4.2-25  
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:       , 2566 (  2) 

 

 4.2-10:   1-6 



   4 
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:       , 2566 (  2) 

 
 4.2-11:   7-9 

S Sump 



   4 
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:       , 2566 (  2) 

 4.2-12:   10-12 

Sump 
S 

S 
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 4.2-25:  

  ( ) 
 

 

 

/  /   
 1-6 

1)   0.25   3  
 15.35 0.31 1,116 

 = 1,200 
 15.35 0.31 1,116 

2)  Sump  4.81   5  
 12.59 0.25 1,800 

Sump = 38,480 
 12.59 0.25 1,800 

3)      
 7.25 0.15 540 

 
 7.25 0.15 540 

 1) + 2) +3) 35.19 0.71 2,556 - 
 7-9 

1)  Sump  10.03   5  
 12.59 0.25 900 

Sump = 80,240 
 12.59 0.25 900 

2)  

 7.25 0.15 540 
 

 7.25 0.15 540 

 1) + 2) 19.84 0.40 1,440 - 
 10-12 

1)  Sump  30   5  

 22.72 0.45 1,620 
Sump= 240,000 

 22.72 0.45 1,620 

2)  

 7.25 0.15 540 
 

 7.25 0.15 540 

 1) + 2)  29.97 0.60 2,160 - 
:       , 2566  -  

 , 2566 

    
 4.2-25    sump  

  (Sump) 

  (Sump) 
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2.  

   
  

  1   1   1.2  
 5  

 (Manning Equation)  

    Q = (1/n) AR2/3 S1/2 

    Q   ( / ) 
    n   (Manning’s Coefficient) 
     :  

(  , 2527) 
    

   
   n = 0.0225 (  4.2-26) 

    A    

      = 1/2 x  x  

      = 1/2 (1.5+1) x 1 = 1.25  

    R   (Hydraulic Radius) 
 (A)  

     = 1.25/3.24  =  0.39  

    S   (5  = 0.0872) 
    

    Q = (1/0.0225) x 1.25 x 0.39(2/3) x 0.0872(1/2) 

     = 8.76  /  

     = 31,536  /  

       
8.76 /   31,536 /   

   2,628 /  
   

  Sump   
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 4.2-26:  

  
 

(n) 
- 

 

-    
  

0.016 

 -    
  

0.018 

 -    
   Clay Loam 

0.012 

 -  
  

    

0.0225 

 -     
 Shale   

0.025 

 -  
  

 15  

0.030 

 -   0.030 
-  -  (  5-15 ) 0.03-0.06 
     -  (  15-20 ) 0.03-0.085 
 -  (  25-60 ) 0.04-1.50 
-  -  0.025-0.060 

:  , 2527 

3.  

      20  x 20   3 
  0.25  (  1,200 ) 

   1-6 
 

 Sump    
   

 
 

  
 5 
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4.  sump 

   (sump) 
 

   (sump) 
 4.2-25 

5.  

    
  2,556 /      

 38,480  
  

    
     

  
  

6.   

    
  

   (Sump) 
   

  

  : 

  3-4  
 10,000   1  

    1    40,000  

              40  

  1   300   12,000,000  

             12,000   

   

    20  x 20   3   0.25  
(  1,200 )  (Sump)   30   5  

 240,000  
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   (Sump) 

 (  )  
   

 1-2    
 

4.2.6.2  

  7/2560 
  

 1:50,000  (  4.2-13) 
  

   
 

4.2.6.3  

  
 

 
    

  
  5  
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:   1:50,000,  5139 I ( ),  L 7018, , 2549 

   -   , 2566 

 4.2-13:  
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4.2.7  
   

    
      <2-10 

  15-40   3-10  

    
 85     

70   
 5   5  

   
     24-114 

    
 

   
 5  

4.2.7.1  

   
 (Volcanic Aquifer: Vc)    

     
 <2-10   15-40   3-10  

    
 ( :  . . 2542  

http://www.oic.go.th/FILEWEB/CABINFOCENTER3/DRAWER079/GENERAL/DATA0000/00000171.PDF 
 10  2566)    

   LB95   3  
   114  

 (Permian Carboniferous Metasedments Aquifer, PCms) 
     

  
 
  

  <2 – 
10   15 – 35  

 20   



   4 

        

TOP-CLASS CONSULTANT CO., LTD.   4-79 

    metamorphic rocks  
    4.2-14  

    
   

  (  4.2-14)     
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: , 2545,   -   , 2565 

 4.2-14:  
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4.2.8     

4.2.8.1  
    

    
   

  
   

 1)  

   (Surface Mining) 
 85    70  

 
 

  
 (Top soil) 

   
  

 2)  

   
    

      
  

  
  

     
    

   11  2564 

 3)  

     
  (Soil Erosion)  
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4.2.8.2  
   

  ( , 2547)   
     

    
 5   5  

 (Overall Slope)  45  
  

 

 5  

4.2.8.3  
  

  (
, 2548)   

    
    

4.2.8.4  
  

    
   

   
  1  

 3-4   
 ( , 2548)  
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4.3  
4.3.1  

   
 447,082.00  (715.33 ) ( :  

  https://forestinfo.forest.go.th/National_Forest.aspx  15  2566) 
       

 7/2560  40.25   0.01  

    
  

  
 3    

 3    9991.19  
  0.40%  3   

 99.60% 
 3    (2564)  

  605,125.50   
0.006%   

 
 

  

1)  

   
   40.25   

 
  

 
  

 

2)  

    
  

 62.61   
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  5  

4.3.2  
 

       
    

 

 1.  

    
  3 

  

 -   
  
 

 -    
 

  

 -   
    

 

 2.  

2.1   
   

   
  

2.2   
   

 
  

2.3   
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2.4     

 
  

    
  

   
3.  

  
  

  
   

3.1  
   

  
 

3.2    
 

  
 

 

3.3  
 

 
  

   
3.4   
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4.3.3  
  

   
 50      2  

     2    
   4.2.6  

 
  

  
 

 

  
 

   
  
 5  

4.4  

4.4.1  
  

  
  

 

  

  
 

 

   
  

  
 5  6  
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4.4.2   
    

      
     

   
   

 1   
 

 
 

   
   

  
 5  

4.4.3  
  

  
  

   
 1   4   

  
     

1.    
  

  

2.  -
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3.   
-  

  
 2340   

   

   
  (2540)  

  1)  

  2)  Passenger-Car Equivalents (PCE)  Passenger 

Car Unit (PCU)  12   (  4.4-1)  
  3)    

 2,000  ( )  (  
4.4-2)  
  4)  V/C Ratio = Total PCU/   V/C Ratio  

 (  4.4-3)  

  5)  V/C Ratio 
 (Level of Services, LOS)  (  4.4-4) 

 4.4-1:  (Passenger Car Equivalents ; PCEs) 
 PCE Factor 

 7  1.0 

 7  1.0 

 1.5 

 1.5 

 2.1 

 (4 ) 1.0 

 2  (6 ) 2.1 

 3  (10 ) 2.5 

 (  3 ) 2.5 

 (  3 ) 2.5 

 2   3  0.25 

 0.333 

:  , 2560 
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 4.4-2:  

  ( ) 
 2,000 ( ) 

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

 :  , 2540 

 4.4-3:  

  (V/C Ratio) 

 0.88-1.00 

 0.67-0.88 

 0.52-0.67 

 0.36-0.52 

 0.20-0.36 

 :  , 2540 

 4.4-4:   
 

 
 

 

(V/C Ratio) 

A 
 (Free – Flow Conditions) 

  
0.00-0.60 

B 
 

 
0.61-0.70 

C 
  
 

0.71-0.80 

D 
 

 
0.81-0.90 

E 
   
 

0.91-1.00 

F   1.00 
:  , 2555  Transportation Research Board, Highway Capacity Manual, Special 

Report 209 (Washington,D.C.,1994) 
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 2340  10  20  
  7  -   14  

-   2 /  ( )  
 

 2340   7  -   14  
(  14 /8   2 /  = 5 PCU) (  4.4-5) 
  

        = 184.78 PCU 

    V/C Ratio     = 184.78/2,000 

             = 0.09 

        = 189.78 PCU 

    V/C Ratio   = 189.78/2,000 

             = 0.09 
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 4.4-5:  2340 
 54+513  

 PCE 

 

  

/  PCU /  PCU 

1.  7  1.0 39 39 39 39 

2.  7  1.0 43 43 43 43 

3.  1.5 3 4.5 3 4.5 

4.  1.5 1 1.5 1 1.5 

5.  2.1 0 0 0 0 

6.  (4 ) 1.0 50 50 50 50 

7.  2  (6 ) 2.1 8 16.8 8 16.8 

8.  3  (10 ) 2.5 3 7.5 5 12.5 

9.  (  3 ) 2.5 1 2.5 1 2.5 

10.  (  3 ) 2.5 0 0 0 0 

11.  2   3  0.25 0 0 0 0 

12.   0.333 60 19.98 60 19.98 

 209 184.78 214 189.78 

V/C Ratio 0.09 0.09 

 (LOS)  A : 
 (Free – Flow 

Conditions) 

 
 

 A : 
 (Free 

– Flow Conditions) 

 
 

   

:  ( . . 2564)   , 2565 

 

  
 2340 (  4.4-3)    V/C Ratio  

0.09  (LOS)  A :  (Free – 

Flow Conditions)   
    V/C Ratio  0.09 

 (LOS)  A :  (Free – Flow 

Conditions)   (  4.4-2)   
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 5  

4.4.4  
     

     
  

1)  

   
  

  
 

2)  

    
  

      (Sump) 
   

 

3)  
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4.5

 

4.5.1   

4.5.1.1  

  
   

   
  

1)  

1.1)  

   
  
  

   
 26  . . 2565    1,500    (

 4 )  60.0 /  
  14  ( ) 

 430,700   
646,050,000   25,842,000  

  40  800,336,10    60  
  200,505,15  

1.2)  

    
   

   . . 2561 
 

1.   

(1)  1 

 (  4.5-1) 
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 4.5-1:  

   

1  
  1 

 1. (1) 

1.1  2  
 

1.2  3  

 

1.3   

2 

  2 
 1. (2) 

2.1  1  
  

2.2  2  
  

2.3  3   

3   1. (3)   

  

 

:  5     
   . . 2561 

      4.5-1   7/2560  2 
   1 

 

(2)  2 

 (  4.5-1) 

      4.5-1   7/2560  2 
  2 
  300,000   300,000  

(3)  

      1  

  
(  9    

   
 . . 2561) (  4.5-2) 
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 4.5-2:    

  
 ( ) 

1  10,000  1 

2  10,000  15,000  1.5 

3  15,000  20,000  1.75 

4  20,000  25,000  2 

5  25,000  30,000  2.25 

6  30,000  35,000  2.5 

7  35,000  40,000  2.75 

8  40,000  42,500  3 

9  42,500  45,000  3.25 

10  45,000  47,500  3.5 

11  47,500  50,000  3.75 

12  50,000  52,500  4 

13  52,500  55,000  4.25 

14  55,000  75,000  4.5 

15  75,000  100,000  4.75 

16  100,000   5 

:  9    

   . . 2561 

      2  1  

  1 – 5 

(  4.5-3) 

      3  2  

 

      4 

    1.12341305  1.1235  

        7/2560    
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 4.5-3:   
 1-5 

    

1  1.1  1 0 

  1.2  50 

  1.3  75 

2  2.1  0 

  2.2  15 

  2.3  30 

  2.4  75 

3  3.1  1 50 

  3.2  2 25 

  3.3  3 0 

4  4.1  10 

  4.2  25 

  4.3  75 

  4.4  /

 

0 

5 

 

:     
 . . 2561 

     -   
7/2560  14   430,700   646,050,000  
(   26  . . 2565  1,500 

)   10,000  
  1  

     -  4.5-3  1-5 
 

      1    50 
  1-(1x0.50)  0.5 

      2  
  30   0.5 - 

(0.5x0.30)  0.350 
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      3  
 2  25    0.350 - (0.350 × 

0.25)  0.2625 

      4   
 25    0.2625 - (0.2625 × 0.25)  

0.196875  

      5  
 . . 2561 (

 (1)-(3)  20)    
0.196875 - (0.196875x0.20)  0.1575  0.1575 

       7/2560 
 (  1-5) 

 0.1575   [(646,050,000) x 0.1575]  100 = 

1,017,528.75   1,017,529  

1.3)  

    
 

 (  
     
 . . 2560)  14    100,292,1  

1.4)  

     
          

  
 

2)  

    

  2.1)   
  

  2.2)  
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  2.3)   
  60   

15,505,200    
   6  2544 

  

   -    
  20  5,168,400  

   -  
  10   200,584,2  

   -  
  10  200,584,2   

   -    20 
  5,168,400  

    
 4.5-4 

 4.5-4:   

  ( ) 
  

1)  40  10,336,800 

2)  1,017,529.00 

3)   1,292,100 
  

1)   

1.1)  5,168,400 

1.2)   2,584,200 

1.3)   6,437,400 

1.4)  2,584,200 

2)  

  
  300,000  

300,000 

:  -   , 2566 
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4.5.1.2  

   2  
  

 1)  

   
  

1.1)   
  

   
  

 
 

1.2)   
   

1.3)  
  

      
   
   

  

2)  

2.1)   
      

    
    

2.2)  
     

  
  

   

    
 5  

 



   4 

        

TOP-CLASS CONSULTANT CO., LTD.   4-100 

4.5.1.3  

  (Stakeholders) 

  
   1 ( ) 

    2 (
 ) 

 4    
 

     
    

 
  5  

4.5.2  
    

      
       

  
 

    
 

4.5.2.1  

   
  (

,  2565)  
 (Screening)  

 (Scoping)  
  

 

1.1  

    1)  
 2      
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1.2  
  

    
   

1.3  
    

  
  

1.4   
     5  /

  50 
       

  3   3    3  
 4   5   2   7   1  

 7      
1.5    

  
  10  ( . . 2555-2564)   28.9  

  37.1    
21.9   . . 2564   28.7  

  37.2    20.0  

1.6  
  2    (  4.5.4 

)  (  4.1-1) 
1.2)  

    
 

   

   1)  

      
  100  (Total Suspended Particulate) 
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 10  (PM10) 
  

    
   

 PM10  Asthma  PM2.5 

  (   , 

2547)  
    

   
    

   
   

     
 

 /
 

 

   2)  

    2.1)  2   

     (1)    
   

     

     (2)   
    

    2.2)     
     

      
   

     
  
  

/  
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   3)  

     
 

 
 

     
   

   
/  

 

   4)   
 2   

    4.1)     
   

    4.2)   
  

     
  

1.3  

       
   

   1)  (Physical Health Impact) 

    
    

    -    
   

    
(  4.2.2)   
100  (TSP)  10  (PM10) 

  1      24  3 
  2 – 5  . . 2562  

 100  (TSP)  10  (PM10) 

    0.330   
0.120   

  0.0108 – 0.0145   
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 10   0.0041 – 0.0075  
  24 . . 2547 (  3.1.3.2  3) 

 (Cumulative Impact) 

     
 . . 2557-2561   5   , 

  
     

 

     . . 2557-
2561  ,  

     
  

    
  2  

  
   (Direct 

Impact)    (Indirect 

Impact)      
  

      
   

 5  
 (Cumulative Impact)  

   -   24  (Leq 24 hrs.)  
(Lmax)  3   2 – 5  . . 2562   

 24  (Leq, 24 hr)  (Lmax)  56.8 – 57.1  
( )  88.0 – 92.5  ( )  

  ( . . 2548) 
 24   70  ( ) 

 115  ( )  24  (Leq, 24 hr)  (Lmax) 
 (  3.1.4.2  3) 

 (  4.2.3) 
     

  120   83.95  ( ) 
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 83.95  ( )  74.95  
( )    35 

 ( )   
   74.95  ( )  39.95  

( )  
 . . 2548  

  15 . . 2540  24  (Leq 24 hr) 
 70  ( )   

 

    
 (2548) 

  15 . . 2540  (Lmax)  
24  (Leq 24 hr)  115  ( )  70  ( )   

  
    85  ( )   

  5 

    -   
 

 (  4.2.4.1  
 4.2.4.2)   

 

    -   
  (

 4.2.4.3)   
   

   
 

    -   
 2      
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 5  

   2)  (Mental Health Impact) 

      
  

 
   

  
 

     
 5  

   3)  

     2   
  

3.1  

     -   
  

  
  

 

     -    
    

 
  

     -   
 (Determinants of Health)    
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     -   “
”    

   
 

       
  (Determinants of Health)   

     
   

    

3.2  

      

   
   

  
   

  
  

       (Direct Impact) 
 

 
  

 (Indirect Impact)   
  

  
 

4.5.2.2  

   
   

      
   -  
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4.5.2.3  

    
  -     

 1) -  

   (Surface mining) 
 

   
 

 
 

 2)  

   
   

 3)  

     
 

   
 

4.5.3  
 

  
 (2556)   
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4.5.3.1  (Physical Health Impact) 

 1)  

   
  (Occupational Disease) 

 
   

 

      
    

   
   

 (  4.5-5)  

 4.5-5:  

     

1.  -    
   

    

-   -   

    

-    

     

    

-   

2.  -   
    
   

-   -    

    
  

-    
    
   

3.  -  -   

  

-   

    

-    
  

4.  -  -   -    

    

  

-   

:  -   , 2565 

   

  -   
     

  
 5-10   
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 (Pneumoconiosis)    

 
  

      
 

   
     

  
 

 
  

    
  100  (TSP) 

 10  (PM10)  Box Model  4.2.2 
  100  

(TSP)  10  (PM10)   
   

   
  100  (TSP)  0.0320 /

  10  (PM10)  0.00494 /  
 

  24 . . 2547    100 
 (TSP)  0.330   10  (PM10) 

 0.120  

   OSHA  
     28  2560 

 
 

 (Total dust)  15 /
  (Respirable dust) 

 5 /   
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   5 

 

   

   
  

  ACGIH ( )  TLVs 

(Threshold Limit Values)  NIOSH (
)   8 

 85  ( ) 
  

   (Hydraulic Crawler Drill),  
(Hydraulic Breaker), ,  (Back hoe),  (Bulldozer), 

    

      
  

1.  Hydraulic Crawler Drill  
  Furukawa  HCR 1200 EDII 

 Furukawa Rock Drill   (  ) ( : 
Furukawa Rock Drill CO.,LTD.  https://www.frd.eu/images/AV/pdf_ ebrochure/hcr1200 

edii.pdf,  9  . . 2565) (  ) 
2.  (Hydraulic Breaker) 

 KOMATSU  WA470  KOMATSU  
   ( : 

KOMATSU  https:/ /home.komatsu/en/worldwide/PDF/WA470-5.pdf,   
9  . . 2565) (  ) 
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3.   
 Caterpillar  CAT 966H  Specification  
   75  
 ( ) ( :  http://s7d2.scene7.com/is/content/Caterpillar/C10129676,  9 

 . . 2565) (  ) 
4.  (Back hoe)   

Caterpillar  CAT 336D  Specification   
 

 OSHA  MSHA ( :  http://s7d2.scene7.com/is/content/Caterpillar/C438864, 
 9  . . 2565) (  ) 

5.  (Bulldozer)  
(Bulldozer)  Caterpillar  CAT D6H  Specification 

   
 OSHA  MSHA ( :  https://erbequipment.com/Aggregate/ 

media/Erb-Equipment/Used%20Equipment%20Specs/378.pdf,  9  . . 2565) 
(  ) 

6.  
  HINO FM8JNID-SGT  MITSUBISHI FU80  NIOSH, Mining haul 

truck cab noise: an evaluation of three acoustical environments  
  65.1  ( ) ( :  

https://www.cdc.gov/niosh/mining/ UserFiles/works/pdfs/mhtcna.pdf  9  
. . 2565) (  ) 

7.   
 HINO 240  NISSAN  NIOSH, Mining haul truck cab noise: an 

evaluation of three acoustical environments  
  65.1  ( ) ( :  https://www.cdc.gov/niosh/mining/ 

UserFiles/works/pdfs/mhtcna.pdf  9  . . 2565) (  ) 
8.  

 
 1-2    (Air track) 

 (Back hoe)  (Hydraulic Breaker)  
 100   
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     Lp  = 10 log ( 10Li/10) 
 

  ;  Lp  =  (  ( )) 
     Li =  (  ( )) 
  Lp  = 10 log (1098/10+1090/10+1088/10+1087/10) 
    Lp  = 99.26  ( ) 
     (Air track)  (Back hoe)  (Hydraulic Breaker) 

    15   99.26  ( ) 
   

100   

    Lp2 = Lp1-20 log (R2/R1) 
   ;  Lp2   R2 (  ( )) 
     Lp1   R1 (  ( )) 
       :     99.26  ( ) 
     R2   ( ) 
     R1   ( ) 
       :  15  

     R2 = 100    R1 = 15  

     Lp2 = 99261-20 log (100/15) 
      = 81.20  ( ) 
     

 81.20  ( )   
 8  85  ( ) 

 

    
  (Noise dosimeter  Noise dosemeter)  

(Personal sampling)  1   (Hearing 

zone)   30       
 (Dose)  (% Dose) 
  8   12  2561 

 08.00-16.00 .  
(   (1994)  . )   

 8   68  ( ) (  ) 
   8   85  ( ) 
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   5 
 

 2)  

   
      

  
 2    (Unsafe Conditions) 

 (Unsafe Acts)    
     

   
  

  (  4.5-6) 
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4.5.3.2  (Mental Health Impact) 

  
   

  

   
  

     
   

   
 

  
    

  
 5  

4.5.3.3  

   
    

   
   

   
     

 
    

 
   

  
   5 
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4.5.4    

4.5.4.1  

1.  3   

2.   

4.5.4.2 /  

 /  
   

   (  4.5-1) 
  

   

  A  
  0.39   

   

  B  
  0.60   

    

  C  
  1.93   

    

   
   

   
  /
   

  
 

 

 

 



 
 

 4 
 

 
 

 
 

 
 

 

TO
P-

CL
AS

S 
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NS
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TA
NT

 C
O

., 
LT

D.
 

 
 4-

11
9 

 
: 

 G
oo

gl
e 

Ea
rth

 
 9 

 
..

 25
65

 
 

 
-

 
 

 
 16

 –
 1

8 
 25

65
 

 4.
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1:
 

 

B 

A 

C 

A 
B C 
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4.5.3.3  

 -  

   
   ( ,  http://park.dnp.go.th/ 

visitor/indexnationpark.php:  10  2565) 
  (  https://data.go.th 

/dataset/item_00b854a8-3c98-4a03-b78b-7c9aa14b88c6,  10  2565) 
  

    
  

   

 -   3   

     7  2532 
 263   62  (  

https://data.go.th/dataset/conserved-natural-site,  21  2565) 

  1    
      

   
    10  

  

 

4.5.5    
  

  
 4   . 0414/2525  17  2561 (  ) 

    
   

   
    

  4  
 

   6    5   
 21 – 23  . . 2562  
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  3  
 7   21 – 23  . . 2562   

  

   2    2 
    0.11   

 1.96  (  3) 
   2 

  2     
0.11    1.96  (  4.5-1) 
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:    1:50,000,  L7018  5139 I ( ),  2547 

   -   , 2566 

 4.5-2:  2  
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 1.  

  1.1  

   
  US.EPA, 1974 Easter Research Group, Inc., Estimating Particulate Matter 

Emission from Construction Operations Final Report, 1999  1.2 /  1 /
 

  1  

    
  Box Model 

  
(Homogeneously Distributed)   

      
  (US.EPA, AP-42, 1995) 

   1.  100  (TSP) 

     Box 

Model  

      
)m(M*)s/m(W*)m(d

)s/mg(Q
)m/mg(C 3  

      C =  ( / ) 
       Q =    ( / ) 
       d =  ( ) 
         :  

       W  =  ( / )  
            1.3  

 0.67 /  

       M =  Mixing Height    
2564 ( )  

  541  ( , 2565) 
     100  
(TSP)   

   (1)     
 

 100  (TSP) 

   310   
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    C (mg/m3) =            185.19 (mg/s) 

        40 (m) × 0.67 (m/s) × 541 (m) 

       =   0.0128 /  

      Box model  
 100  (TSP)  

  
  0.0128 /  

   2.   10  (PM10) 
     PM10/TSP  0.30 

      10  (PM10) 
     = 0.30 x 185.19 /  

     = 55.56   /  

      10  (PM10) 
  

(1)    
  

 10  (PM10) 
   310  

     C (mg/m3) =            55.56 (mg/s) 

         40 (m) × 0.67 (m/s) × 541 (m) 

        = 0.0038 /  

      Box model  
 10  (PM10)   

   
0.0038 /  

  1.2  

   
  U.S.EPA (1995)  

  1.56  
 

 
 1  

      
 2-2.5  ( , 2541) 

  5   
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 5.6   
 14  (2.5  ) 

   
  Box Model 

  
(Homogeneously Distributed)   

      
  (US.EPA, AP-42, 1995) 

    Box Model 
 

)m(M*)s/m(W*)m(d

)s/mg(Q
)m/mg(C 3  

    C =  ( / ) 
     Q =   1.56 /   

       18.06 /  

     d =  ( ) 
       :   5.6  

    W =  ( / ) 
      :    1.3   

0.67 /  

    M =  Mixing Height  

      :  Mixing Height   2564 
( )   

 541  ( , 2565) 
     100  
(TSP)  10  (PM10) 

  

   1.  100  (TSP) 

    (1)    
  100  (TSP) 

  

m) (541 x m/s) (0.67 x m) (5.6

mg/s)(18.06
)3(mg/m C

 



   4 

        

TOP-CLASS CONSULTANT CO., LTD.   4-126 

        = 0.0089 /  

      Box model  
 100  (TSP)   

  

  0.0089 /  

   2.  10  (PM10) 
    (1)    

  10  (PM10)  
 

m) (541 x m/s) (0.67 x m) (5.6

mg/s)(0.022
)3(mg/m C  

        = 0.00001  /  

      Box model  
 10  (PM10) 

   
 0.00001 /  

  1.3  

    (  2) 
  

  

  1.4  

    
 4   2340 

 
 

      
   

   
 100  (TSP)    

  Box Model 

  (Homogeneously 

Distributed)   
       

 (US.EPA, AP-42, 1995) 
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    Box Model 

 

     
)m(M*)s/m(W*)m(d

)s/mg(Q
)m/mg(C 3  

    C =  ( / ) 
     Q =    ( / ) 
     d =  ( ) 
       :   
    W =  ( / ) 
      :    1.3   

0.67 /  

    M =  Mixing Height  

      :  Mixing Height   2564 
( )   

 541  ( , 2565) 
     100 

 (TSP)  10  (PM10) 
     

    
 100  (TSP)  99.68 

/   1,153.70 /   10  (PM10)   0.73 
/   8.45 /  

    100  (TSP) 

(1)     
 

 100  (TSP) 
   350   

m) (541 x m/s) (0.67 x m) (350

mg/s) (3,461.11
)

3
(mg/m C

 

        = 0.0273 /  
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 100  (TSP)  
  350   

m) (541 x m/s) (0.67 x m) (350

mg/s) (3,461.11
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3
(mg/m C

 

        = 0.0273 /  

    Box model 

   100  (TSP) 
    0.0273

/    0.0273 /  

    10  (PM10) 
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 10  (PM10)  
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m) (541 x m/s) (0.67 x m) (350

mg/s) (8.45
)

3
(mg/m C
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 10  (PM10)  
  350   

m) (541 x m/s) (0.67 x m) (350
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    Box model 

   10  (PM10) 
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  1.5  

    100  (TSP) 

    100  (TSP) 

  
     

    
 

   1.  100  (TSP)   
  

    -   0.0128 /  

    -     0.0089 /  

    -     0.0273 /  

      100 
 (TSP)    

     
   100  (TSP)  

0.0490 /  (0.0128+0.0089+0.0273)  Box model 
 4.5-3 

    10  (PM10) 

    10  (PM10) 

  
     

    
 

   1.  10  (PM10)    

 

    -   0.0038 /  

    -     0.00001 /  

    -     0.0001 /  

      10  (PM10)  
   

     
 10  (PM10)  0.0039 /  

(0.0038+0.00001+0.001)  Box model 
 4.5-3 
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:   1:50,000,  L7018  5139 I ( ),  2547, 

   -   , 2565 

 4.5-3:  Box Model   
    

Box Model  
 

 

C (TSP) = 0.0273 mg/m3 

C (PM10) = 0.0001 mg/m3 

 

C (TSP) = 0.0128 mg/m3 

C (PM10) = 0.0038 mg/m3  

C (TSP) = 0.0089 mg/m3 

C (PM10) = 0.00001 mg/m3 

 

C (TSP) = 0.0490 mg/m3 
C (PM10) = 0.0039 mg/m3 

Mixing Height 

W = 0.67 m/s 

d 
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 2.  

    
 

  

  2.1  

     
 

   (Air track)  (Back hoe)  
(Hydraulic Breaker)   

    
 15  

     
 

   

    Lp  = 10 log ( 10Li/10) 

    Lp  =  (  ( )) 
    Li  =  (  ( )) 
    Lp  = 10 log (1098/10+1090/10+1088/10+1087/10) 
    Lp  = 99.26  ( ) 

       15  
 102.01  ( ) 

    
 110  (   120 )  

  1,960  (
  1,970 )  

    Lp2 = Lp1-20log (R2/R1) 
   ; Lp2   R2 (  ( )) 
    Lp1   R1 (  ( )) 
      :     102.01  ( ) 
    R2   ( ) 
    R1   ( ) 
      :  15  

   -    
  120  
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    Lp2  = 99.26-20 log (120/15) 
      = 81.20  ( ) 
   -    

  1,970  

    Lp2  = 99.26-20 log (1,970/15) 
      = 56.89  ( ) 
     

 15   99.26  ( )  
   

   -    120  
 81.20  ( )   67.20 

 ( )   67.60  ( ) 
   -    1,970  

 59.64  ( )    
42.89  ( )   57.26  ( ) 
  2.2  

    
 (Overpressure)  (Air Blast)  

 
 2  (  4.2.4 

)  

   -    120  
  122.22  ( )   0.0037 psi 

   -    1,970  
  91.83  ( )   0.0001 psi 

   
    

  (USBM.TRP.78 Safe 

Level)   130   
0.0095 psi  

     
 

 1     
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3.  

   
   

 (Peak Particle Velocity) 
(  4.2.4.2 )  
  

  

  -    120  
  0.155 /  

  -    1,970  
  0.002 /  

  

  (
, 2541  United states Bureau of mine, 1971)  

 2    (
 2 / )  
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4.  

   (  4.2.5 
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  -  (Bench Front) 
 189.55   57.77  

 

  -  (Bench Top) 
 225   68.58  
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1,970     2  
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