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ထဲတြင္ တည္ရိွသည္။ ကေရာင္းဘိလပ္ေျမစက္ရုံ၏ စုစုေပါင္းဧရိယာသည္ ၀၈ှ ဧက ျဖစ္ၿပီး အဆိုျပဳ 

ေက်ာက္မီးေသြးသုံး လွ်ပ္စစ္ဓါတ္အားေပးစက္ရုံသည္ ကေရာင္းဘိလပ္ေျမစက္ရုံထဲတြင္ရွိၿပီး ဿ၀.၁ ဧက 

ရွိပါသည္။ 

ခန္႔မွန္းဘတ္ဂ်တ္မွာ အေမရိကန္ေဒၐလာ ၁  မီလီယမ္ ျဖစ္ၿပီး တည္ေဆာက္ေရးကာလသည္ ၀ 

ႏွစ္ ျဖစ္သည္။ စီမံကိန္းလည္ပတ္မည့္ကာလသည္ ႏွစ္ ၁ှ ျဖစ္သည္။ ခန္႔မွန္းထုတ      ႏုိင္မည့္ 

လွ်ပ္စစ္ပမာဏမွာ ၆ှ မဂၓါဝပ္ ျဖစ္သည္။                                                   

                  - 

-                                                                              

             ၊ 

-                                                                               

          ။ 

စီမံကိန္းတြင္ပါဝင္ေသာ အဓိက အေဆာက္အ  မ်ားမွာ- 

-                         ၏                                  ၊ 

-                       

-                                 ။ 

                                      (၂၃)                   (၉၂)    

          ။                                        (၁၄)                    (၁၅ )    

          ။ 

                                                                        

             ။                                                                              

                             ၄                                                      ။ 

                                          ၊                                          

                                                                     ။ 

                                                                                 

(                 )                  ။ 

                                ၁,၅  ,                                  ။  
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                    ၏               

 ေငြရည္ပုလဲဘိလပ္ေျမကုမၸဏီလီမိတက္သည္ ကုမၸဏီ၏ ေငြရည္ပုလဲ လုပ္ငန္းခြျဲဖစ္ၿပီး လုပ္ငန္း 

ႀကီးႀကီးမားမားအမိ်ဳးအမ်ိဳးတြင္ ပါဝင္သည့္ လုပ္ငန္းစုျဖစ္သည္။ ဥပမာအားျဖင့္ ေက်ာက္မီးေသြး၊ 

ေဂၐဒန္ေက်ာက္၊ သံေက်ာက္၊ ထုံးေက်ာက္ တူးေဖာ္ျခင္း ႏွင့္ ဘိလပ္ေျမ ႏွင့္ သၾကားထုတ္လုပ္ေရး၊ 

ေရအားလွ်ပ္စစ္ ထုတ္လုပ္ေရး ႏွင့္ သစ္ပင္မ်ား ျပန္လည္စုိက္ပ်ိဳးျခင္းႏွင့္ သစ္ေတာျပန္လည္ထူေထာင္ေရး 

တုိ႔ျဖစ္သည္။  

ေငြရည္ပုလဲဘိလပ္ေျမကုမၸဏီလီမိတက္ ၃.၃.၂ ၁၄                               

   ၸ                ။ (       -    ၸ                        - ၅၆၆၆/ ၂ ၁၃-၂ ၁၄ 

          ႇ                 ၸ                         ၊                                                      

          ) 

                    ၏      : ေငြရည္ပုလဲဘိလပ္ေျမကုမၸဏီလီမိတက္ 

       (         )  :       ၁၅၇၊ ၃၃     ၊ ၇၅            ၇၆         ၊ 

                     ၊   ၲ        ၊        

             :  ၂-၇၃၉၄၁၊  ၂-၃ ၈၃၈၊  ၉-၉၇၇၁၅ ၃၃၇၊ 

 ၉၉၇၇၁၅ ၃ ၄၊  ၉- ၉၇၇၁၅ ၃၉၈၊  ၉- ၉၇၇၁၅ ၃ ၈၊ 

 ၉- ၉၇၇၁၅ ၃၁၃ 

Fax :  ၂ ၇၁၄၂၄ 

E-mail : info@ngweyipale.com 

Webiste :  www.ngweyipale.com 

                ၓ     :                   (                    ) 

       :  ၉-၉၇၇၁၅ ၃၃၆၊  ၉- ၄၄၄  ၂၆    

E-mail : lintheinaung777@gmail.com 

             :                                   ၊              

            :                                      ၏         

                                      

                               

mailto:info@ngweyipale.com
http://www.ngweyipale.com/
mailto:lintheinaung777@gmail.com
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၁၃/     (Ei) 
    ၁၇ 

      (၄၁၅) S2 ၊               
                             ၊ 
  ၲ    

             ႐       

            @ 
         ႐  

       

၉/     (     ) 
 ၄၇၇၃၇ 

      ၁ ၁/၂               ၊ 
                  ၊   ၲ    

  ႐       

                    

၉/     (     ) 
 ၅၃၈၁၁ 

      ၇၆၊                       
                     ၊   ၲ    

  ႐       

                     

၉/     (Ei) 
    ၄၈ 

      ၁/၇၊          ၊           
       ၊                     ၊ 
  ၲ    

  ႐       

                          

၁၃/      
(Ei)    ၆ ၈ 

           (A) ၊             (G-3)၊ 
               ၊                  ၊ 
                      ၊          

  ႐       

          @               

၉/     (     ) 
၁၂၂၈ ၄ 

      ၅၄၊ ၇၈     ၊ ၂၉            
၃          ၊               ၊ 
                     ၊   ၲ         

  ႐       

                    
               

       

၁၃/     
(     )  ၃၇၂၉၄ 

      ၇၃၊ ၃၃     ၊ ၇၁            
၇၂         ၊                    ၊ 
                     ၊   ၲ         

  ႐       

                   

၁၄/     
(     )  ၁၃၃ ၉ 

      ( /၄၄)၊             (၈)၊ 
                   ၊   ၲ         

  ႐          
         (w.e.f 
28-1-2015) 

                          

၉/     (     ) 
 ၉၈၅၇၈ 

 (၁ -၃၅)၊                  
    ၊          ၊                  
       ၊   ၲ         

  ႐             
          (w.e.f 
28-1-2015) 
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           ၁                                                                               

                                         ။  

                                            - ၁၄၃,၃၈၅        

         ၏                           - ၁၄,၃၃၈,၅  ,         

                                          

                    - ၁  ,         

                                                ၏               

                                                              (MESC)              

                                                           (       ။   -၈( )  ၁/၂ ၁၄ (  ၄၇၂ )၊ 

      ။ ၆-၆-၂ ၁၄၊                        ၈၃ /၂ ၁၄-၂ ၁၅ (၂ -၅-၂ ၁၄       ၂ ၁၄       ၌ 

တရားှင္မွတ္ပံုတင္ထားေသာ အတုိင္ပင္ခံအဖြဲ႕အစည္းတစ္ခု ျဖစ္သည္။ ကုမၸဏီမွတ္ပံုတင္အမွတ္အသစ္ 

မွာ ဿဿှ၆၂၉ဿ၉၁ ျဖစ္သည္။ 

အတုိင္ပင္ခံအဖြ႕ဲအစည္း ျမန္မာ့ပတ္ှန္းက်င္ ေရရွည္တည္တ့ံရန္ ထိန္းသိမ္းေရးကုမၸဏီလီမိတက္ 

(MESC)၏                                    ၃        ။ (      ။ ၁-၇-၂ ၁၇၊ ECD) 

                 :      (၅- )၊           (၆၇/၆၉)၊          ၊           

(၁၆)       ၊               ၊                       

              ၓ     :                  

                     : +၉၅  ၉  ၄၂ ၁ ၅ ၇၁ 

: +၉၅  ၉  ၇၃ ၄၄၉ ၃ 

               : myanmar.esc@gmail.com 

Facebook website : www.myanmar environment sustainable 

conservation.com 

 

mailto:myanmar.esc@gmail.com


 
 

X 
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ဤ IEE/EIA စီမံကိန္းတြင္ပါှင္ေသာ MESC ၏              IEE/EIA appraisers,           

IEE/EIA practitioner                           -              

     

                
           

                 

ECD 
           

      
                  

                  

M.Sc (      ) 

       

၁၂/    (     ) 

 ၂၈၃၄၉ 

   ၆                     ၊ 

                          ၊ 

 (Fauna),  

EIA practitioner ၊EIA Appraiser 

                

B.Sc (   ၒ   ) 

M.Sc (  ၰ         ) 

       

၁ /    (     ) 

  ၈၁၇၃ 

   ၇                 ၒ 

 EIA Practitioner and Appraiser 

        

               

Ph.D (      ) 

       

၁၂/    (     ) 

 ၂၉၄၃၃ 

   ၈                            

 (Ornithologist) 

                 

B.Sc (Engineering) 

       

၁၂/    (     ) 

၁၇၂၁၁၁ 

   ၉            ၊ EIA practitioner 

  ၐ            

M.Sc (   ၒ   ) 

       

၉/    (     ) 

  ၁၂၅၂ 

   ၁                            (    )၊ 

                         
        

               

M.Sc (      ) 

       

၉/     (     ) 

 ၅ ၈ ၈ 

   ၁၁ EIA         

     ၑ         B.Sc 
(       ) 

       

၇/     (     ) 

 ၉ ၃၇၁ 

   ၁၂                
 

  ၐ           

B.Sc (       ) 

       

၁၂/  ဃက(     ) 

 ၃၉၂၉၂ 

   ၁၃                             
       ၊ 
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-                                                                                             
                                             ။  

-                                                                                      
(                                  )                       ။  

-                                                                                   
          ။  

-                                                        ၏            ၊       
             ၊                                                                        
          ။  

-   ၐ                                         EIA                                    
          ။ 

-                                                                                                  
                                          ။ 

-      ၑ                                                              desktop survey 
                                                                               ။  

-   ၐ                                                            ၊            ၊ 
                                                                           
                                                                        
          ။ 

MESC                                         ။  

                                                                                       

               ။  

ဤအတုိင္ပင္ခံအဖြဲ႕အစည္းႏွင့္အတူ ရုကၒေဗဒပညာရွင္မ်ား၊ သတၱေဗဒပညာရွင္မ်ား၊ ငွက္ပညာရွင္ 

မ်ား၊ ေဂဟေဗဒဆုိင္ရာ ပညာရွင္မ်ား၊ ေရေနေဂဟေဗဒဆုိင္ရာ ပညာရွင္မ်ား၊ လူမႈေရးဆုိင္ရာ ပညာရွင္မ်ား၊ 

က်န္းမာေရး ဝန္ထမ္းမ်ား (ဆရာဝန္)၊ အင္ဂ်င္နီယာမ်ားႏွင့္ ဘူမိေဗဒပညာရွင္မ်ား ပါှင္လုပ္ကုိင္ ၾကသည္။ 

ပတ္ှန္းက်င္၏ ရုပ္ပုိင္းဆိုင္ရာႏွင့္ ဓါတုပိုင္းဆိုင္ရာ ေလ့လာမႈမ်ားကုိ ဥပမာ- က်န္းမာေရးဌာနႏွင့္ 

ရန္ကုန္တြင္ မွတ္ပုံတင္ထားေသာ ဓာတ္ခြဲခန္းမွ ပညာရွင္မ်ားကုိ ငွားရမ္းအသုံးျပဳ ပါသည္။ သယ္ယူရ 

လြယ္ကူေသာ စမ္းသပ္ကိရိယာသည္ ေလထုအရည္အေသြးတုိင္းတာျခင္းအတြက္ တိက်မွန္ကန္မႈ 

နည္းပါးေသာေၾကာင့္ က်န္းမာေရးဌာနမွ ပညာရွင္မ်ား ငွားရမ္ ရသည္။ ေရစစ္ျခင္းအတြက္ ေရနမူနာ 

ယူေဆာင္လာၿပီး မွတ္ပံုတင္ထားေသာ ဓာတ္ခြဲခန္းသုိ႔ ပုိ႔ေဆာင္စစ္ေဆး ပါသည္။ 
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              MESC ၏                 EMP/IEE/EIA                              ၏ 

                                                                            

              ။           ၊                        ၊                           

                                                  ၏                                  ။  

MESC                                         ။ 

ဤအတုိင္ပင္ခံအဖြဲ႕အစည္းႏွင့္အတူ ရုကၒေဗဒပညာရွင္မ်ား၊ သတၱေဗဒပညာရွင္မ်ား၊ ငွက္ပညာရွင္ 

မ်ား၊ ေဂဟေဗဒဆုိင္ရာ ပညာရွင္မ်ား၊ ေရေနေဂဟေဗဒဆုိင္ရာ ပညာရွင္မ်ား၊ လူမႈေရးဆုိင္ရာ ပညာရွင္မ်ား၊ 

အင္ဂ်င္နီယာမ်ားႏွင့္ ဘူမိေဗဒပညာရွင္မ်ား ပါှင္လုပ္ကုိင္ ၾကသည္။ 

ပတ္ှန္းက်င္၏ ရုပ္ပုိင္းဆိုင္ရာႏွင့္ ဓါတုပိုင္းဆိုင္ရာ ေလ့လာမႈမ်ားကုိ ဥပမာ- က်န္းမာေရးဌာနႏွင့္ 

ရန္ကုန္တြင္ မွတ္ပုံတင္ထားေသာ ဓာတ္ခြဲခန္းမွ ပညာရွင္မ်ားကုိ ငွားရမ္းအသုံးျပဳ ပါသည္။ သယ္ယူရ 

လြယ္ကူေသာ စမ္းသပ္ကိရိယာသည္ ေလထုအရည္အေသြးတုိင္းတာျခင္းအတြက္ တိက်မွန္ကန္မႈ 

နည္းပါးေသာေၾကာင့္ က်န္းမာေရးဌာနမွ ပညာရွင္မ်ား ငွားရမ္ ရသည္။ ေရစစ္ျခင္းအတြက္ 

မွတ္ပံုတင္ထားေသာ ဓာတ္ခြဲခန္းမွ ပညာရွင္မ်ား ငွားရမ္                   ဓာတ္ခြဲခန္းသုိ႔ ပုိ႔ေဆာင္စစ္ေဆး 

ျခင္း)မ်ား ျပဳလုပ္ပါသည္။ 

MESC                    IEE, EIA       SIA                       ၍            

                 ။ MESC     

၂ ၁၄        ၍                                                          ၊                 

            ၊                                    ၊                           ၊                ၊          

            ၊                                 ၊                           ၊           

                                         ၊               ၊   ၑ        ၊                             ၊ 

              ၊      /                    ၊                                                    

      ၊             ၊                       ၊                                            

            ၊                    ၊                              ၊     ၊                     ၏         

                             ၊                                                                 

                     IEE, EIA, SIA       EMP                                 ။ 

MESC               ၓ                   ၊                           

      ၊                                              ၊                         ၊               

         ၊               ၊                    ၊                       ၊                                    

         ၊                            ၊                                                          

                                                  ။                            
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                                             ၏ ဧ  ၂၈                     

         ။                             ၏                                      

                                          ။                                           

                            ။                                                       

    ၄                                                                        

                                       ။ 

အျခားေဆာင္ရြက္ႏုိင္ေသာ နည္းလမ္းမ်ားမွာ နည္းပညာဆိုင္ရာ ေဆာင္ရြက္ႏုိင္ေသာ နည္းလမ္း၊ 

လိုအပ္ခ်က္အရ အျခားေဆာင္ရြက္ႏုိင္ေသာ နည္းလမ္း၊ ေထာက္ပ့ံျခင္းအတြက္ အျခားေဆာင္ရြက္ႏိုင္ေသာ 

နည္းလမ္း၊ ေဆာင္ရြက္မႈအတြက္ အျခားေဆာင္ရြက္ႏုိင္ေသာ နည္းလမ္း၊ ေျဖေလ်ာ့ႏုိင္မႈအတြက္ 

အျခားေဆာင္ရြက္ႏုိင္ေသာ နည္းလမ္းမ်ားႏွင့္ ေနာက္ဆံုးတြင္ “ဘာမွမလုပ္လွ်င္ ဘာမွမရဘူး”  ၍       

     (၃)                              ။ 

                                              

                                   ၃             -             ၁                     ၊ 

           ၂.၁                         ၊                    ၂.၂                               

            ။  

              ၏                                         -  

( )                       - ၁၇၄,၄၇၃ ဧ  

         - ၁၄,၉၂၅ ဧ  

        - ၁၄၄,၂၉၅ ဧ  

      /           - ၁,၃၉၉ ဧ  

           - ၁၃,၈၅၄ ဧ  

 ( )              - ၁၆,၈၂၉ ဧ  

( )                       - ၉၂၅ ဧ  

(ဃ)             - ၈၈၁ ဧ  

( ) ႐          - ၆, ၁၂ ဧ  
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( )            - ၁၉,၂၆၅ ဧ  

( )            /          

               - ၁၄၅,၉၇  ဧ  

   ႐          - ၄၂၅, ၆၆ ဧ  

   ႐        - ၁,၅၆၉ ဧ  

( )                                  - ၁၉,  ၂ ဧ  

                                       ၏            ၁.၄၃                             ။ 

                                              ။ 

ဤဧ               ၲ                                                        

                                   ၊                                            ၊ 

                                                            ။        INGO                            

                  ၎ ဧ                ။  

                                     ၊                        ၊                                  

                            

                           ၲ   -                                 ၲ   -       

                   ၇-၈                      ။                   ၏             ၁            

         ၊            ၂.၁                         ၊                    ၂.၂            

                               ။  

                ၏                                      ၊ 

    
                       

              ၊ 
                           

၁                   
             

√ √ √ 

၂                                
                 
                )  

√ 
 

√ 
 

√ 
 

၃    (              )          ၃       
(    ၊          

     ) 

      
     ၃      

 

           
                
        ၁၂        
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၄                      
        ) 

       
         

          

                                 

၅                         
         

                
၁       

× 
 

                ၁ 
      

၆                      × × × 

၇                     / 
                         

× × × 

၈         /         × × × 

        :                     ။                                                           
     ။                  ၏             ၁  %                                   
                                ၂                                                 
               ၅ %             ။ 

                                                                              
         ။                         ၉     ၊                         ၈                         
    ၄                          light trucks               ။)၎ဧ                             
                                 ၆                              ။  

                               

                                                       

၁         ၅၄၈ ၂၈  ၄၅၅ 
     ၂၂၂ ၁၃၇ ၂၁၉ 

   ၃၂၆ ၁၄၃ ၂၃၆ 
၂             ၁၂၄ ၆၂ ၉၆ 
      ၁၁၈ ၅၇ ၉၁ 

၃            (%)    
          ၁  % ၁  % ၁  % 
          - - - 
        - - - 

၄           %    
     ၅% ၂ % - 
       ၉ % - ၁  % 

       (   ) - ၈ % - 
 Gurkhas (                      

                  ။)  
၅% - - 



 
 

XVI 
Myanmar Environment Sustainable Conservation Co., Ltd 

၅           
                  

(          )  % 
၈ % ၆ % ၈၅% 

                      
         

                                  

    /           ၁၂ ၃ (၂                 
             ) 

၅ 

           /        ၆  ၂၆ ၅၇ 
၆                  
                       

                
(          ) 

           
               

(၁၅-           )  

           
                

(          ) 
          (၂    )  ၁၇      ၁      ၃       
         × × × 

၇                    (% 
           ) 

   

     (          ) ၄     ၂      ၁      
            (pick up 

          light truck) 
၅      ၆     ၃      

          - ၃     - 
                  (% 

           ) 
၁  % ၁  % ၉၅% 

       (%            ) ၉ % ၉ % ၈၅% 
 Hand phone(% 

           ) 
၁  % ၁  % ၁  % 

        :                                     KII                         

                                 

                                                                

၁                     
/            (%            ) 

   

            

 (                             
     -             
             ) 

၈ % 

 

၇၅% ၇၅% 
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         √ √  √ 

၂     √ √ √ 

                ) √ √ √ 

       √ √ √ 

       √ √ √ 

          √ √ √ 

၃                       /odd job ၂ % ၂၅% ၂၅% 

                                   
(        ) 

၂ ၁ ၂ 

                       
(        )  

၁(    ) - ၁ (       ) 

၄                                
        

 

 

 

 

 

 

                                
       (            ) 

၁ -၁၅        ၁ -၁၅       ၁ -၁၅       

                                
       (            ) 

၉ -၁၅         ၈ -၁         ၁  -၁၅        

        (      ) ၄         ( ) ၅         ( ) ၄         -
၅          

  ၅         
(    ) 

၆         
(    ) 

 

 

                       

                  

                       (parameter)                            

၁                           )                   

၂                          

                 √ × √ 
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                    (              ) √ × × 

                          ၓ         

 -         × × × 

 - mid wife ၁ × ၁ 

 -                      × × ၂ 

၃               

 -             NA NA NA 

 -                 NA NA NA 

 - HIV/AIDS NA NA NA 

၄                     

          (                   
            ) 

√ √ √ 

              √ √ √ 

                      (          - 
                ၊            ၊ 
                              )  

√ √ √ 

 

        :        ၐ                                                                        

                                  ။                              ၂ ၁၆     

                                                            ။  

         ၊                                                                        -  

-          ၊                      ၉၈၄     (                                           

                ။) 

-                            ၃၇၂     (                                           

                ။) 

-                    ၃၃၈၁    (           ၊                                      

           ။)  
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၎                                                                            

    -      ၊                                                 ။                   

               (              )    - ၆၄၄၃             ။             ၎           ၃      

                                                                  ။                   

                                                                        

                                                                             ။ 

                                        - 

            ၊                 ၊                 ၊                      ၊            ၊           

                        (                      )၊              ၊                 ၊              ၊ 

           ၊                   ၊        ၊             ၊            ၊                   ၊ 

              ၊                                                                  

                                ။                                                - 

           ၊                 ၊                               ။  

                                                                           

               ဧ                                                                     

                                      ။                           ၐ                   

                     ။ 

               (         )                                                  

                                                    (         )                              

                 ။ 

                                                                 

                     ၐ                                                     ။ 

                                                                  

                ၐ         ၏                 ၐ                    ၊                

                                 ။                                                 

          ။                                                     ၊ Doxin, furans, PM, 

NOx, SO2, HCL, CO, CO2                        ။                              

                                (         )                   ။              

                                                                                  

                                               ။                                        

              Doxin,                                                        ။ 
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                         ၊                                          

ဤ                                 ၊                                             

       ။                                             ၊                                     

               ၊                                                                              ၊ 

                                                                                      

(NECCCCC)၏                                                                (EIA)      

                                 (ECD)၏          ၊                                        

                                                                  ၏                   ၊ 

                                ၲ                          ၫ              ၫႊန္းခ်က္မ်ား၊ ပတ္ဝန္းက်င္ 

ထိန္းသိမ္းေရးဦးစီးဌာန(ECD)                                                      

          (NEQEG)     ၫႊန္ခ်က္မ်ားႏွင့္ ေက်ာက္မီးေသြးလွ်ပ္စစ္ဓါတ္အားေပး စက္႐ံုအတြက္ 

အျပည္ျပည္ဆိုင္ရာ          ၫ                  ၫႊန္ခ်က္မ်ား ပါဝင္သည္။ 

    ၊                                         (၄ )                        ။ 

ဤအေၾကာင္းအရာမ်ားကို အေတာ္အသင့္အေသးစိတ္ ေဖာ္ျပထားပါသည္။              ၏ 

                        ၊                    ၊                                        

                                 ၫ                                                          

                     ၲ                                             ။ 

                             

စီမံကိန္းအေသးစိတ္အေၾကာင္းအရာကုိ      (၃)တြင္ အေတာ္အသင္႔ ေဖာ္ျပထားပါသည္။ 

                                  ၊                ၊                   ၊                 ၊ 

               ၊                    ၊                                  ၊                 

                               ၏                     ၊                ၊ 

     ၲ                        ၊                                                        

                          ၊              ၊               ၊   ၊               

                                          ။                                                

      (၃)၏                          ။ 

       ၊                                                ၊                            

            ၊                                                         ၊                                 

                                                                            ။ 
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                (                             )                                   

             ။ CFB                            ၂၄             ။                  (၆    ၓ    )၊ 

             (၆    ၓ    )      FD                         ။ PM                         

                ESP               (၇)                   ။ SO2       NOx           

                                                    ။ 

                                                                                     

                      ၅      ၊                                                      ။ 

              ၌                              ၊                                   

Softener           RO                                      ။ (                     ။) 

                                    ၉-၃-၂ ၁၉          ၁၃-၃-၂ ၁၉           

                  ။ 

                         (၃)                                      ။ 

                                  

     (၄)                                                            ၊ 

           ၏                   (       ၊         ၊              ၊         ၊ 

                                          )            ၏                  (          

             )၊                             ၊                       ၊              ၊       ၊ 

                           )၊                                  ၏                    

                                   ။ 

                                                      ၏                    

           ၂ ၁၃                                                                          ၐ 

                           ။   

                                  (        ၊            ၊           )             

                                         ။                                   

                     ။ 

  ၊   ၊                                                                                 

                                         ။   ၊                                 

NEQEG     ၫ                                                 ။ 
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          ။                                 KII       FGD                    

                       ။ SIA                           HHI                         

     ။ 

                                                                            

                          ။ 

                                             (၂၁၂)      ၊               (၆၈)     ၊               

(၁ ၉)     ၊                                   (၈)                                   (၅)      

(              ႂ                   )                                       ။ 

ဧ    ၏     (      )   ၐ                               ။                      

         (၎                                                                ဧ (၂၈ ) 

                             )။ 

                                            

                                                                                      

               ။  

                                  ၊                 ၊                       ၊ 

                                          ၊                     ၊                             ၏ 

                                         ၊                  ၊                      ၊             

                                                                ။                      

                                                    ။                                 

   ၐ                                                         ။  

                                                                                

                                                                                         

                                ၲ                                                       ။  

                            Experts Judgement Method/Experts Consensus Method 

          Ad hoc method                                                    ။ 

  ၲ                 ၏ IFC        (                                                    ) 

              ။  
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                           x           ၏                                   

                  ၲ                      (    )               ၏                 

               ။  

             (၁-၅) x           (၁-၅) =   ၲ                      (           ၏ 

                                 /                               ) 

                                     

               ၲ            

      

(၁-၃) 

          

(၄-၆) 

      

(၈-၁၂) 
           
(၁၅-၂၅) 

            

             

        

၁ 

           

၂ 

           

(     
    ) 

၃ 

           

၄ 

       
      

        

၅ 

       (          ) 
၅ ၁  ၁၅ ၂  ၂၅ 

၅ 

           ) 
၄ ၈ ၁၂ ၁၆ ၂  

၄ 

         (    ) 
၃ ၆ ၉ ၁၂ ၁၅ 

၃ 

         (     ) 
၂ ၄ ၆ ၈ ၁  

၂ 

               
၁ ၂ ၃ ၄ ၅ 

၁ 
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        : -                            =                

      ၁၅-၂၅            ၊                     ၊                ၊                

      ၈-၁၂      ၊        :                ၊               

      ၄-၆         ၊    :                ၊               

      ၁-၃      ၊       :           /          

        : ဤ႐                                                                         

 ႐           ။  

                                                           (၂)             ။ 

             - 

-    ႂ                                                                        

       ၍                      ၊ 

-                                                                 ။ 

                                        ။ 

                                                       (၈)                   

                 ။              - 

-                                                                      

              ၊ 

-                 ၐ            

-                     

-            ၐ            

-                                      

-                         

-                                      

-                                               ။ 
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                        ။  

                                                                    (၈)     

       ။              -  

-                 ၐ            

-                     

-                                      (                  ) 

-                                  ၲ                 

-                                       

-                                      

-                                    

-                                               ။ 

                                                                          (၃)     

       ။ 

-               ၊                          (                          ) 

-                    ႂ                         

-                                    ၐ                       ။ 

                              

               ၊                                                         

                                                                    

                       ။  

 (EMP                 ၊                                                        

                                      ႐                                             

                                 ။) 



 
 

XXVI 
Myanmar Environment Sustainable Conservation Co., Ltd 

                         

                                                (          ) 

၁                       
      ၐ         
           

-                                     ။ 

-              ႐                              ၊ 
     ၲ                      ႐            
                                 

-                                          ၥ        
                                

-    ႐ံု သုိ႔မဟုတ္ ႐ံုးခန္းကုိ ၿခံစည္း႐ုိးခတ္ထားျခင္း 

၂               -                 
             

-                                               

-                                   ၏           

                                        

                                         

-                                         

-                                                                ၊ 

-                              

-                                                  

                       

-                                                      

               

-        ၊                                                           

             

-                     ၥ                       

                               

-                                                      

                

-                                                        

                                  ၏    ၐ         

     ၐ                                     
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-                                                    
                                                   
                                            

-                                                       
                                                  
                                                           
                                                  
         

-                                             ။ 

၃           -              
          

-                                                  
                                              
                                      

-                               (            
                           ) 

-                                                          
                                          

-                                              
                  ၊                                  
                           

-                                           
                             ၊ 

-                                           
               

-                                                    
                      

-                                                    
                                                    
                          

-                                                        
             ၊                                    
                          

-                                      
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၄            ၐ           -                                     ။ 

-                                                   

-    ၐ                                (            
                     ၊                 )  

-                                                       ၊ 
  )  

-                                                         

-   ၥ                                                           

-                                                    
ၫ           

-                                                    
                            

-      ၲ                                                 

-                                                        ၊ 
                                                ၊ 
                                             ၊ 
                                                   
                                           

-                                                          
                                     

၅           ၥ        
(                   ၥ   ၊ 
            
       ႐        ) 

-                  ႐                            

-                                       ၥ           
              

-                                                  
         

-                                    ၥ           
              

-                                               
                         ႐                    

-                                                
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၆                    
                           

-      ၲ                                      

               

-                                    

-       ၲ                       "    

                              

-                                                        

                   

-                                                

               

-                                                  

-       ၐ                                     

-       ၐ              ၊                    

            

-               ၥ                                  

                            

-                                  

-                                                

                    

-                                          

          

-                                     

-          ၊       ၐ          ၊       ၊        ၊ 

                     ႐      ၏                    

               

-    ၸ                                     ၲ     

                        

၇                    
         ႆ       

-          ၏                   ၐ                    
                                  

-                                                   

-                                             ၍ 
      ၏                         
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-                                         
                                           
            

-          ၏                                   
                 

-     ၤ                                          
                   

-                ႐           
                                                 

-                                             

-                                             
                                   

-                                             

-                                                
                   

-          ၏                     ၊              
                                                             

၈                    
            ႆ       

-              ၏                               

-                         ႐            

-                                     

-                                ႐                        
                              

-                
                (                        ) 

-   ၥ                                               

-                ႐           
                                                 

-                                             
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                                                (          ) 

၁               -                 
             

-                                               

-                                                   
                                        (PM10: ၅ , 
PM2.5: ၂၅, NOx: ၂  , SO2: ၂  µg/m3) 

                        

-                                                                ၊ 

-                              

-                                

-                                                
             

-                                                      
                                       

-                     ၥ                   
                                     

-                                                                      

-                               ၥ                 
                    

-                                                       
                                      ၊                    ၊ 
                    

-                                         

-                                       

-                                                  ၏ 
                             ႐ြက္ေပးျခင္း 

                                      

-                                                       
     )  

-                               (                    ၇ 
    ) 
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-                                                (NOx 
     ) 

-                          ႐ႈျခင္းအတြက္ Flue Gas 
Analayser             

- CO2                                         
                

၂           -              
          

-                                                  
                                                  
                                        (၇         ၊  ) 

-                                    ၲ           
                   

-      ႐                                

-                                                          

-                                           
                             ၊ 

-                                                
                          ၁၃၇၂၅၇                     

-                                                     
                            

-                                                         
                             

-                                                 
                                          

-                                                   ၅  
                                                            
ၫ                     

-                               ၲ       ၏         
                         ၊  

-             ၏                       ၊             
                                                 

-                                     (              ၊ 
                        ၊ (                
         -                                         
               )  
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၃           ၥ        
(                        ) 

-                                                   
                                                  
                                         

-           ၥ        (                   )                   
                                    

-                                                            

-                                                ၥ           
                                     

-                             ၥ           ႐            
                   ၊                        ၥ        
                                     

( )           ၥ    (            ) 

-                       ႐         )                       
(   ၐ                )       silo                      

-     ၊                                           
                     (   ၸ                 ) 

-           ၥ                      (၂)                   
                                                 ) 

-    ႐                           ၊               
                                      ၊ 
                                          

( )               ၥ    (            ) 

-                                                  ၊ 
                                                 
    -        ၊                              
         (   ၸ      ဤ                      ) 

-                                                     
(                                                 ) 

-                              ႆ             
(ဤ  ႆ                                  
                        ) 

-                                                       
     ) 

-                           ၍              
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           (      ) 

-                                                  
            

-                              ၊                        
                                          ။ 

-                                      ႅ           
            

-                              ၐ                    
                

-     ၊   ၲ                             
             

၄                             
     ၲ                  
  ႆ    

-      ၲ                                        
         

-                                               
                               ၲ     
                                            
         

-    ၊   ၲ                ၲ                 
                                              
                       -                      
  ၲ                          

-       ၐ                 
                                  

-                                         ၲ     
                             

-                                                     

-                     ၲ                
                 

-         ၲ                               ၊              
                           

-                      ၥ                ၲ     
                                                       
               



 
 

XXXV 
Myanmar Environment Sustainable Conservation Co., Ltd 

-                                ၊         ၲ     
                ၊                              
         

-                     ၊                      
                

-                                  (                   )  

-                                        

-       ၐ           ၊       ၐ                   
                     

-          ၊       ၐ          ၊    ႐  ၊ 
                                                       
            

၆                      ၐ 
           

-                                       
               

-                                                       
             

-                                                 
                             ၊           
                                         ၊ 
                                         
                             

-                                        ၊                
                                      
  ၲ                                     ၊ 
                                   

-                                                         
                                 

-                         ၥ                       
          ၍                  

-                                                    
                        

-                                                ၊ 
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-                                                   
                                                      

-                                           

၇                    
         ႆ       

-          ၏                  ၐ              
                            

-                                                   
-    ၸ                               

                                  
-                                                          
-                                                 

                                 
-          ၏     ၊         ၊                          

                             
-                                    

                                       
-     ၤ                                          

                   (   ၸ                    
                           ) 

-                                                         
                 

-                                        
            

-                                            
                   ၫ              

-                               
-                                              

                             
-                                                

                
-                                 ၊                   

                    
-                                               

                                     
-                                   

                  
-                     ႆ            
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-                   ၊                         
              

-                CSR                     ႐         

၇                    
            ႆ       

-              ၏                               

-                         ႐            

-                                     

-                                                
           

-                                ႐                        
                              

-   ၥ                                               

-                                             

-                                                   ID 
                            

-                                            
                 

၈                    
႐     ႐        ၐ 
           

-                                            
                                          

-                                                     ၊ 
                                 
(   ၸ                      ) 

-                                       
                     

-                           ဧ                   ၊ 
                     ၌                    
(   ၸ                      ) 

-                                               
                ၊                         
                                        

-                              ၲ             
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                                                (          ) 

၁                    

                      

           

(                        

          )  

-                                                 
               

-                ၥ                                

-                                            ႐       
               

-                                                

-                                                 

၂                    

ၾကြင္းက်န္သက္ေရာက္မႈမ်ား  

-             ၥ                                        

-                           ၐ                 

             

-                                                

-                                        

-                            

                                            

- ဧ                                                         

၃                    
                ၐ 
           

-       ၲရားမ်ားကုိ ပံုမွန္ထိန္းသိမ္း၊ ျပင္ဆင္၊ ဆီးထိုးျခင္း 
- ယာဥ္ေ႐ြ႕လ်ားမႈကုိ ကန္႔သတ္ျခင္း 
- မည္သည္႔ အစုိင္အခဲစြန္႔ပစ္ပစၥည္းမ်ားကုိ ဟင္းလင္းပြင္႔တြင္ 

မီး႐ိႈ႕ျခင္းအားေရွာင္ရွားျခင္း 
- လံုေလာက္ေသာ PPE                      

 

                 

                             ၏           ဤ                          
              (    ၊    )                                                                   
             ။                                                            ၊                  
                                   ။                                          
                                                            ။ 



 
 

XXXIX 
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(                                               )                                 
                                   ။ 

                               (    ၁                  ၊     ၄             
                                             )                                              
                           ။                                                      ။ 

                                                                            ။     - 
ESP (၆)    ၊        (၃)                    (၁  )။ (၎                   
                                               ၇            ESP      ) 

                                                                              
                          ။                                                          
                                                   ။ 

                                (EMP) 

                      ၏                                   ၍            
                       ။                                               
                     ၊                                 ၊                                 ၊ 
                                    ၊                                                        ၊ 
(EMP)             ၊                                                                   
                                                                           ။  

                                       (EMP)                                   
                                                                             (ECD 
       )                     ။                                                         ။ 
                                                         (MMSP)            
                                                                              ။ 

       ၏   ၅                                         (EMP)၊                                
                                                                         ။  USD ၅ ,    
                                   ။  

                                              ၄                                  ။  

-           ၏ ၃၅ % (USD$ ၁၇,၅        ၊                                     
                                 ။                                      
                            ။   



 
 

XL 
Myanmar Environment Sustainable Conservation Co., Ltd 

-           ၏ ၁     USD$ ၅,         ၊                                           
         ။                                                  ။   

-           ၏ ၂     USD$ ၁ ,         ၊                                                   
                 ။                                                                  
                                                                ။   

-           ၏ ၃     USD$ ၁၅,                   ၐ                             
           ။                                                          ။    

-           ၏ ၅    USD$ ၂,၅                                            ။ 

Electrostatic Precipitator၊                                               

                                                                                  

                                            ၏                                 

         ။  

        : EMP                                                                           ၎ 

                                                                                     

         ။                                                                        

         ၎                          ။  

                                  (MP)                                   (EMP)၏ 

                                ။                                                             

                        ။                                                          

                                        ။ 

 EIA                                                                                    

     -၆                      ။                                         (     -၈  

                                       ။ (EMP                  ၊ EMP                

                                                                          ။ 

                 ၊                                                             

                            ။) 

                             

                                               ၊                             

                                                                ECD                               

                    )           ။  



 
 

XLI 
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NEQEG 

             

            

                      

               
                    

                  

   

                

         

၁    
          

NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

၂   µg/m3 

၁   µg/m3 

၅  µg/m3 

၂၅ µg/m3 

၂  µg/m3 

၄   µg/m3 

                   

             
        ၲ      ၂၂       
၂၁       ၃၂   ၑ   ၊ 
       ၲ      ၉၆       
၄၂       ၁   ကၑန္႔ 

                  

             
        ၲ      ၂၂       
၂၁       ၅၈.၂၉   ၑ   ၊ 
       ၲ      ၉၆       
၄၂       ၄၈.၁၇  ကၑန္႔ 

             

           : 

        ၲ      ၂၂       
၂        ၅ .၆   ၑ   ၊ 
       ၲ      ၉၆       
၄        ၃၁.၇  ကၑန္႔  

        
          

 

 

 

 

        
         

 

 

 

 

        
         

 

 

 

EMP              
      

               
              

 

 

EMP              
      

               
              

 

 

EMP              
      

               
              

 

 

     ၁,၇  ,    

 

 

 

 

 

     ၁,၇  ,    

 

 

 

 

 

     ၁,၇  ,    

 

 

 

 

                
             

 

 

 

 

                
             

 

 

 

 

                
             

 

 

 



 
 

XLII 
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        ၲ      ၂၂       
၂        ၁၃.၈၃   ၑ   ၊ 
       ၲ      ၉၆       
၄၃       ၃၁.၂၉  ကၑန္႔  

        
         

EMP              
      

               
              

     ၁,၇  ,    

 

                 
             

၂        
       

    ၐ          

BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

 

၅  mg/l 

၁၂၅ mg/l 

၆-၉ STU 

၁  mg/l 

၂ mg/l 

၅  mg/l 

၁  mg/l 

၄   mg/l 

            

             
        ၲ      ၂၂       
၂၂       ၂၉.၉   ၑ   ၊ 
       ၲ      ၉၆       
၄၂        ၇.၇  ကၑန္႔ 

          

             
        ၲ      ၂၂       
၂၂       ၂၉.၉   ၑ   ၊ 
       ၲ      ၉၆       
၄၂       ၄၅.၅  ကၑန္႔ 

                 

             
        ၲ      ၂၂       
၂၁        ၈.၇   ၑ   ၊ 
       ၲ      ၉၆       
၄        ၂၄.   ကၑန္႔ 

        
          

 

  

 

 

        
          

 

 

 

        
          

 

EMP              
      

               
              

 

 

EMP              
      

               
             

 

 

EMP              
      

               
              

 

     ၈ ,    

 

 

 

 

 

     ၈ ,    

 

 

 

 

     ၈ ,    
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၃         
      

dB(A) 

day and night 

၇  dB(A)                    

             
        ၲ      ၂၂       
၂၁       ၃၂   ၑ   ၊ 
       ၲ      ၉၆       
၄၂       ၁   ကၑန္႔ 

                  

             
        ၲ      ၂၂       
၂၁       ၅၈.၂၉   ၑ   ၊ 
       ၲ      ၉၆       
၄၂       ၄၈.၁၇  ကၑန္႔ 

             

           : 

        ၲ      ၂၂       
၂        ၅ .၆   ၑ   ၊ 
       ၲ      ၉၆       
၄        ၃၁.၇  ကၑန္႔  

           

        ၲ      ၂၂       
၂        ၁၃.၈၃   ၑ   ၊ 
       ၲ      ၉၆       
၄၃       ၃၁.၂၉  ကၑန္႔  

၃   
         
          
        
          

 

၃   
         
          
       
         

  

၃   
         
          
        
          

 

၃   
         
          
        
         

EMP              
      

               
              

 

 

EMP              
      

               
             

  

 

EMP              
      

               
              

 

 

EMP              
      

               
              

 

     ၇ ,    

 

 

 

 

 

     ၇ ,    

 

 

 

 

 

     ၇ ,    

 

 

 

 

     ၇ ,   
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၄           
                    

-              
                         
              
                        

-           /            
                   
                 
                        

- 

 

 

 

 

- 

                  

             
        ၲ      ၂၂       
၂၁       ၃၂   ၑ   ၊ 
       ၲ      ၉၆       
၄၂       ၁   ကၑန္႔ 

 

        

 

 

EMP            

 

 

      

 

 

- 

 

 

၅     -                 
                       ၊ 
                 
            

 

 

 

 

 

 

 

 

 

 

 

- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            

             
        ၲ      ၂၂       
၂၁       ၄၇.၆   ၑ   ၊ 
       ၲ      ၉၆       
၄၂       ၄ .၆  ကၑန္႔ 

                  

             
        ၲ      ၂၂       
၂၂        ၈.၂   ၑ   ၊ 
       ၲ      ၉၆       
၄၂       ၃၂.၃  ကၑန္႔ 

            

             
        ၲ      ၂၂       
၂၁        ၁.    ၑ   ၊ 

        
          

 

 

 

 

        
          

 

 

 

 

        
          

 

EMP              
      

               
              

 

 

EMP              
      

               
              

 

 

EMP              
      

               
              

     ၁၄ ,    

 

 

 

 

 

     ၁၄ ,    

 

 

 

 

 

     ၁၄ ,    

 

 

                
             

 

 

 

 

                
             

 

 

 

 

                
             

 



 
 

XLV 
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-                     
                         
      (        ) 

 

 

 

 

- 

       ၲ      ၉၆       
၄        ၄၅.၉  ကၑန္႔ 

လယ္ႀကီးေတာ 

             
        ၲ      ၂၂       
၂        ၅ .၈   ၑ   ၊ 
       ၲ      ၉၆       
၄၃       ၂ .၁  ကၑန္႔ 

 

 

        
          

 

 

 

 

     

 

 

EMP              
      

               
              

EMP               

 

 

     ၁၄ ,    

 

 

 

 

 

      

 

 

                
             

 

 

 

 

- 

၆              

                 

     ၲ     

              

- OHS                

                        

-                          

                    

                      

           

                     

                        

-       ၐ              

                          

+                    

                        

- 

- 

 

 

- 

 

 

                  

             

        ၲ      ၂၂       

၂၁       ၃၄.     ၑ   ၊ 

       ၲ      ၉၆       

၄၂       ၈.၅၇  ကၑန္႔ 

 

     EMP                    - 
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၇         

         ၊ 

        

                 

 

-                  / 

        

                     

             

-            ၏        

              

                        

-             

                       

            

- 

 

- 

- 

                  

             

        ၲ      ၂၂       

၂၁       ၃၁.၄၈   ၑ   ၊ 

       ၲ      ၉၆       

၄၂       ၉.၃၂  ကၑန္႔ 

 

 

        

           

EMP                    - 

 

 

 

 

 

 

 

 

 



 
 

XLVII 
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NEQEG 

             

            

                      

               
                                         

                
         

၁    

                

                

            

NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

 

 

 

 

 

 

 

 

 

၂   µg/m3 

၁   µg/m3 

၅  µg/m3 

၂၅ µg/m3 

၂  µg/m3 

၄   µg/m3 

 

 

 

 

 

 

 

 

 

                  

                   

       

             

        ၲ      ၂၂ 

      ၂၁       ၃၂ 

  ၑ   ၊        ၲ      

၉၆       ၄၂       ၁  

 ကၑန္႔ 

                  

             

        ၲ      ၂၂ 

      ၂၁       ၅၈.၂၉ 

  ၑ   ၊        ၲ      

၉၆       ၄၂       

၄၈.၁၇  ကၑန္႔ 

 

       

          

 

 

 

 

 

 

       

          

 

 

 

 

 

 

EMP              

                  

                

 

 

 

 

 

EMP              

                  

                  

 

 

 

 

 

     ၁,၇  ,    

 

 

 

 

 

 

 

     ၁,၇  ,    

 

 

 

 

 

 

                 

             

 

 

 

 

 

 

                 

             

 

 

 

 

 



 
 

XLVIII 
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/         ) 

NO2  

PM10 

SO2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

၅၁  mg/Nm3 

၅  mg/Nm3 

၉   mg/Nm3 

             

           : 

        ၲ      ၂၂ 

      ၂        ၅ .၆ 

  ၑ   ၊        ၲ      

၉၆       ၄        

၃၁.၇  ကၑန္႔  

           

        ၲ      ၂၂ 

      ၂        ၁၃.၈၃ 

  ၑ   ၊        ၲ      

၉၆       ၄၃       

၃၁.၂၉  ကၑန္႔  

 

 

 

 

             

            flue 

gas                     

                         

                        

       

          

 

 

 

 

 

       

          

 

 

 

 

 

 

 

 

       / 

     

EMP              

                  

                

 

 

 

 

EMP              

                  

                

 

 

 

 

 

 

 

EMP              

 

     ၁,၇  ,    

 

 

 

 

 

     ၁,၇  ,    

 

 

 

 

 

 

 

 

      

 

                 

             

 

 

 

 

                 

             

 

 

 

 

 

 

 

- 
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၂              

                  

              

BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

50 mg/l 

125 mg/l 

6-9 STU 

10 mg/l 

2 mg/l 

50 mg/l 

10 mg/l 

400 mg/l 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            

             

        ၲ      ၂၂ 

      ၂၂       ၂၉.၉ 

  ၑ   ၊        ၲ      

၉၆       ၄၂       

 ၇.၇  ကၑန္႔ 

          

             

        ၲ      ၂၂ 

      ၂၂       ၂၉.၉ 

  ၑ   ၊        ၲ      

၉၆       ၄၂       

၄၅.၅  ကၑန္႔ 

                 

             

        ၲ      ၂၂ 

      ၂၁        ၈.၇ 

  ၑ   ၊        ၲ      

၉၆       ၄        

၂၄.   ကၑန္႔ 

 

        

          

 

 

 

 

        

          

 

 

 

 

 

       

          

 

 

 

 

 

EMP              

                  

                

 

 

 

EMP              

                  

                

 

 

 

 

EMP              

                  

                

 

 

 

 

 

     ၈ ,    

 

 

 

 

 

     ၈ ,    

 

 

 

 

 

 

     ၈ ,    
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Effluent 

Arsenic 

Cadmium 

Chromium (total) 

Copper 

Iron 

Lead 

Mercury 

Oil and grease 

P
H 

Temperature increase 

Total residual chlorine 

Total suspended solids 

Zinc 

 

0.5 mg/l 

0.1 mg/l 

0.5 mg/l 

0.5 mg/l 

1 mg/l 

0.5 mg/l  

0.005 mg/l                    

10 mg/l 

6-9 SU 

<3ºC 

0.2 mg/l 

50 mg/l 

1 mg/l 

 

 

                      

             

        ၲ      ၂၂ 

      ၂၁       ၃၂.၉ 

  ၑ   ၊        ၲ      

၉၆       ၄၂       

 ၇.၆  ကၑန္႔ 

ေရေအးေပးကန္ 

             

        ၲ      ၂၂ 

      ၂၁       ၃၂.၉ 

  ၑ   ၊        ၲ      

၉၆       ၄၂       

 ၆.၄  ကၑန္႔ 

စြန္႔ထုတ္     

             

        ၲ      ၂၂ 

      ၂၁       ၂၈ 

  ၑ   ၊        ၲ      

၉၆       ၄၂        ၇ 

 ကၑန္႔ 

 

       

          

 

 

 

 

 

       

          

 

 

 

 

       

          

 

 

EMP              

                  

                

 

 

 

 

EMP              

                  

                

 

 

 

EMP              

                  

                

 

 

     ၂  ,    

 

 

 

 

 

 

     ၂  ,    

 

 

 

 

 

     ၂  ,    
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၃               dB(A) 

day and night 

၇  dB(A)                   
                   
       

             
        ၲ      ၂၂ 
      ၂၁       ၃၂ 
  ၑ   ၊        ၲ      
၉၆       ၄၂       ၁  
 ကၑန္႔ 

                  

             
        ၲ      ၂၂ 
      ၂၁       ၅၈.၂၉ 
  ၑ   ၊        ၲ      
၉၆       ၄၂       
၄၈.၁၇  ကၑန္႔ 

             

           : 

        ၲ      ၂၂ 
      ၂        ၅ .၆ 
  ၑ   ၊        ၲ      
၉၆       ၄        
၃၁.၇  ကၑန္႔  

       
         

 

 

 

 

 

 

       
         

 

 

 

 

 

       
         

 

 

 

 

 

EMP              
                  

                

 

 

 

 

 

EMP              
                  

                

 

 

 

 

EMP              
                  

                

 

 

 

 

     ၇ ,    

 

 

 

 

 

 

 

     ၇ ,    

 

 

 

 

 

 

     ၇ ,    
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        ၲ      ၂၂ 
      ၂        ၁၃.၈၃ 
  ၑ   ၊        ၲ      
၉၆       ၄၃       
၃၁.၂၉  ကၑန္႔  

       
         

 

EMP              
                  

                

     ၇ ,    

 

 

                 
             

၄           
                    

-                           
                   
                       
silos                     
              
                 
                        

-           
                   
                   
                 
                        

- 

 

 

 

 

 

 

- 

                  
                   
        

             
        ၲ      ၂၂ 
      ၂၁       ၃၂ 
  ၑ   ၊        ၲ      
၉၆       ၄၂       ၁  
 ကၑန္႔ 

 

        

 

 

 

 

 

 

 

EMP               

 

 

 

 

 

      

 

 

 

 

- 

 

 

 

 

၅      -                 
                       ၊ 
                 
            

 

- 

 

 

 

 

            

             
        ၲ      ၂၂ 
      ၂၁       ၄၇.၆ 
  ၑ   ၊        ၲ      
၉၆       ၄၂       

        
          

 

 

 

EMP              
                  

                 

 

 

     ၁၄ ,    

 

 

 

 

                 
             

 

 

 



 
 

LIII 
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၄ .၆  ကၑန္႔ 

                  

             
        ၲ      ၂၂ 
      ၂၂        ၈.၂ 
  ၑ   ၊        ၲ      
၉၆       ၄၂       
၃၂.၃  ကၑန္႔ 

            

             
        ၲ      ၂၂ 
      ၂၁        ၁.  
  ၑ   ၊        ၲ      
၉၆       ၄        
၄၅.၉  ကၑန္႔ 

လယ္ႀကီးေတာ 

             
        ၲ      ၂၂ 
      ၂        ၅ .၈ 
  ၑ   ၊        ၲ      
၉၆       ၄၃       
၂ .၁  ကၑန္႔ 

 

        
          

 

 

 

 

 

        
          

 

 

 

 

        
          

 

 

 

 

 

 

EMP              
                  

                 

 

 

 

 

EMP              
                  

                

 

 

 

EMP              
                  

                

 

 

 

 

 

 

     ၁၄ ,    

 

 

 

 

 

 

     ၁၄ ,    

 

 

 

 

 

     ၁၄ ,    
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-                     
                         
      (        ) 

-      EMP                     - 

၆              
                 
     ၲ     
              

- OHS                
                       

-                           
                     
                      
           
                     
                       

-       ၐ              
                          
+                    
                       

-               
                         

- 
 
- 
 
 
 
 
 
- 
 
 
 
- 

 

                  
                   
        
             
        ၲ      ၂၂ 
      ၂၁       ၃၄.   
  ၑ   ၊        ၲ      
၉၆       ၄၂       
၈.၅၇  ကၑန္႔ 
         
             
        ၲ      ၂၂ 
      ၂၁       ၃၁.၆၅ 
  ၑ   ၊        ၲ      
၉၆       ၄၂       
၄၃.၉၁  ကၑန္႔ 

     
 
 
 
 
 
 

     

EMP              
 
 
 
 
 
 

EMP              

      
 
 
 
 
 
 

      

- 
 
 
 
 
 
 
- 

၇         
         ၊ 
        
                 

 

-                  / 
                         
                 

-            ၏        
              
                       

- 

 

- 

- 

                  
                   
        

             
        ၲ      ၂၂ 
      ၂၁       ၃၁.၄၈ 

        
            

 

 

 

 

EMP              

 

 

 

 

 

      

 

 

 

 

 

- 

 

 

 

 

 



 
 

LV 
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-             
                       
            

  ၑ   ၊        ၲ      
၉၆       ၄၂       
၉.၃၂  ကၑန္႔ 

        

           : 
        ၲ      ၂၂ 
      ၂၁       ၃၁.၆၅ 
  ၑ   ၊        ၲ      
၉၆       ၄၂       
၄၃.၉၁  ကၑန္႔ 

 

 

        
             

 

 

EMP              

 

 

      

 

 

- 
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1. EXECUTIVE SUMMARY 

 

This is the second amended Environmental Impact Assessment (EIA) report for the 

construction and operation of a coal-fired thermal power plant by Ngwe Yi Pale' Cement Co., 

Ltd. 

Ngwe Yi Pale' Cement Co., Ltd has proposed for the construction and operation of a coal-

fired power plant. 

At the time the project proponent was not aware of submission of proposal. 

A screening on the magnitude of the proposed project, particularly its production capacity of 

electricity, reveals that the proposed project is in the category type that required EIA. 

According to Environmental Impact Assessment Procedures, Notification No.616/2015 as 

prescribed by the Environmental Conservation Department (ECD) stated that coal-fired 

thermal plants with installed capacity > 1 MW – to < 10 MW are in IEE criteria while those 

with installed capacity > 10 MW are in EIA criteria. 

In this proposed project context the production capacity for electricity will be 60 MW. 

Therefore, mandatory EIA is required. 

Ngwe Yi Pale' Cement Co., Ltd was registered as a limited company on 3-3-2014 

(Document: Certificate of Incorporation No. 5666/2013-2014; Directorate of Investment and 

Company Administration, Ministry of National Planning and Economic Development). The 

new Registration No is 130799027. 

Particulars of the company are shown in the introduction of this report. 

The proposed project site is located near Lauk Hpan village, Lone Yone Village Tract, 

Naunghkio Township, Kyauk-me District, Shan State. The coordinates are: N. Lat. 22˚ 21' 

31.1"; E. Long 96˚ 42' 33.6" and the elevation is 796 masl. 

The proposed site is about 1 mile south-west of Lauk Hpan village. It is inside the premise 

(compound) of Crown Cement Plant (Lauk Hpan) owned by Ngwe Yi Pale' Cement Co., Ltd. 

The total area of the Crown Cement Plant is 280 acres while the area of the proposed coal-

fired thermal power plant inside the Crown Cement Plant premise is 12.3 acres. 

The estimated budget is USD 10 million; the estimated construction period is 2 years. The 

Operation Phase is 30 years. The estimated electricity to be generated is 60 MW. The 

simplified main process for generation of electricity involves: 

- The burning of pulverized coal powder in boiler furnace to produce steam. 

- The steam at high pressure spins the turbine which is connected to the electrical 

generator which create electricity. 
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The main components of the project include: 

- the main buildings and structures of the thermal plant 

- administrative office and 

- other associated buildings. 

During the Construction Phase 92 workers including 23 Chinese technicians will be 

deployed. During the Operation Phase 150 employees including 14 Chinese technicians will 

be employed. 

During the Construction Phase electricity will be sourced from existing electricity from the 

cement plant. The electricity generated from this proposed coal fired thermal power plant will 

be used for the new cement plant with a capacity of 4,000 tons/day and for the villages 

electrification. 

The raw material coal will be procured from coal mines owned by the project proponent at 

Yatsaunk, Thibaw and Nantsan Township. 

Limestone, another raw material to be used in small quantity will be shared with the Crown 

Cement factory. 

Water required will be sourced from a 1,500,000 gallons water pond in the factory 

compound. 

Presentation of the project proponent 

Ngwe Yi Pale' Cement Co., Ltd is a subsidiary of Ngwe Yi Pale' Group of Companies, a 

conglomerate that involves in various big businesses, eg. the mining of coal, gypsum, iron 

bauxite, limestone and production of cement, sugar, hydroelectricity production and trees 

plantation and forest restoration. 

Ngwe Yi Pale' Cement Co., Ltd was registered as a limited company on 3-3-2014 

(Document: Certificate of Incorporation No. 5666/2013-2014; Directorate of Investment and 

Company Administration, Ministry of National Planning and Economic Development). 

Name of the project proponent : Ngwe Yi Pale' Cement Co., Ltd 

Address (Head office) : No. 157, 33
rd

 Street, between 75
th

 and 76
th

 Street, 

Chan Aye Thar Zan Township, Mandalay Region, 

Myanmar 

Telephone : 02 73941, 02 30838, 09 977150337, 09 977150304, 

09 977150398, 09 977150308, 09 977150313 

Fax : 02 71424 
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E-mail : info@ngweyipale.com 

Webiste :  www.ngweyipale.com 

Contact person : U Lin Thein Aung (Admin Manager) 

Phone : 09 977150336, 09 444002600 

E-mail : lintheinaung777@gmail.com 

Factory address : Lauk Hpan village, Naunghkio Township, Shan State 

Objective : The production of adequate electricity for the new 

crown cement plant and for village electrification of 

the region. 

Particulars of executive and administrative body 

Name 

Nationality & 

National 

Registration 

Card No. 

Address of resident Designation 

U Thein Myint @ Chaung 

Hpin 

Myanmar 

13/Na Kha Na 

(Ei)000017  

No.(415), S2, Pyay Gyi Yan Lon 

Quarter, Aung Myay Thar Zan 

Township, Mandalay 

Managing 

Director 

U Maung Shwe @ Khin 

Maung Shwe 

Myanmar 

9/Ma Kha Na 

(N)047737  

No.101/2, Bu Kone Village, 

Patheingyi Township, Mandalay 

Director 

U Tun Win Myanmar 

9/Ma Ya Ma 

(N)053811  

No.76, Pyay Gyi Yan Lon Quarter, 

Aung Myay Tharzan Township, 

Mandalay 

Director 

U Kyaw Shein Myanmar 

9/Ma Na Ma 

(Ei)000048 

No.1/7, Theik Pan Street, Mahar 

Myaing Quarter, Mahar Aung Myay 

Township, Mandalay 

Director 

U Myo Myint Aung Myanmar 

13/La Ya Na 

(Ei)000608 

Building (A), Room (G-3), Shwe 

Gone Thu Housing, Pan Hlaing 

Quarter, Kyimyindaing Township, 

Yangon 

Director 

U Hla Win @ U Shin Si Myanmar 

9/Ma Na Ma 

(N)122804  

No.54, 78
th
 Street, Between 29 x 30 

Street, Hay Mar Zala Ward, Chan 

Aye Tharzan Township, Mandalay 

Director 

mailto:info@ngweyipale.com
http://www.ngweyipale.com/
mailto:lintheinaung777@gmail.com
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U Zaw Khaing Myint @ 

Kyauk Kyar Chan 

Myanmar 

13/Ka Ma Na 

(N)037294  

No.73, 33
th
 Street, Between 71 x 72 

Street, Yan Myo Lon Quarter, Chan 

Aye Tharzan Township, Mandalay 

Director 

U Aung Thu Ya Myanmar 

14/Ha Tha Ta 

(N)013309  

No.(YA/44), Yat Guat Gyi (8), Pyin 

Oo Lwin Township, Mandalay 

Resigned From 

Director (w.e.f 

28-1-2015) 

U Sein Myo Aung Myanmar 

9/Ma Na Ma 

(N)098578  

Wa(10-35), Thayarwaddy Mingyi 

Street, A-Quarter, Pyi Gyi Tagon 

Township, Mandalay 

Appointed As 

Director (w.e.f 

28-1-2015) 

 

The company is 100% owned by nationals, all shareholders are nationals. 

Number of the shares so allotted payable in cash - 143,385 Shares 

Nominal amount of the shares so allotted - 14,338,500,000  Kyats 

Amount paid or due and payable on cash such share - 100,000 Kyats 

Presentation of the environmental and social experts 

Myanmar Environment Sustainable Conservation, MESC is a consultant firm officially 

registered in 2014 as a limited company (a consultant/service company) at the Ministry of 

National Planning and Economic Development. Document: YaKa-8(Ga) 001/2014(004720), 

dated: 6
th

 June, 2014. Registration No. 830/2014-2015, (20-5-2014). The new company 

registered number is 110649193.  

The Transitional Registration/License No. of the consultant firm, MESC is No. 0003, ECD, 

Dated 1
st
 July 2017. 

Contact Address : Room no. (B -5), Building no.67/69, Parami Road, 16 Ward, Hlaing 

Township, Yangon Region 

Contact person : Myint Kyaw Thura 

  95 9 420105071 

Contact number : 95 9 73044903 

E-mail : myanmar.esc@gmail.com  

Facebook website : www.myanmar environment sustainable conservation.com 

mailto:myanmar.esc@gmail.com
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Members of MESC who are IEE/EIA appraisers, or IEE/EIA practitioners or who are 

involved in this IEE/EIA project are as follows: 

Name 
Nationality & National 

Registration Card No. 

Registration/license 

No. by ECD 
Designation 

U Myint Kyaw Thura 

M.Sc (Zoology) 

Myanmar 

12/Da Ga Ta (N)028349 

0006 Managing Director, 

Biodiversity Specialist 

(Fauna),  

EIA practitioner and 

EIA Appraiser 

U Saw Han Shein 

B.Sc (Botany) 

M.Sc (Marine Biology) 

Myanmar 

10/Ma La Ma(N)008173 

0007 Retired Professor, EIA 

Practitioner and 

Appraiser 

Dr. Thiri Dawe Aung 

Ph.D (Zoology) 

Myanmar 

12/Da La Na (N) 029433 

0008 Biodiversity Specialist 

(Ornithologist) 

U Tin Tun Aung 

B.Sc (Engineering) 

Myanmar 

12/U Ka Ma (N)172111 

0009 Engineer and EIA 

practitioner 

Daw Khin Nhwe Naing 

M.Sc (Botany) 

Myanmar 

9/Pa Kha Ka (N)001252 

00010 Biodiversity Specialist 

(Flora),  

Environment Researcher 

U Than Soe Oo 

M.Sc (Forestry) 

Myanmar 

9/Ma Na Ma (N) 050808 

00011 EIA practitioner 

U Oakka Kyaw Thu 

B.Sc (Geology) 

Myanmar 

7/Ya Ta Ya (N) 090371 

00012 Geologist 

Daw Thin Thin Yee 

B.Sc (Chemistry) 

Myanmar 

12/Tha Ga Ka (N)039292 

00013 Chemical Environment 

Researcher, Computer 

Programmer 

 

- U Myint Kyaw Thura is involved in fauna study, EIA practitioning and appraising and 

writing of report, in part. 

- U Saw Han Shein is involved in EIA practitioning appraising and report writing (chief 

report writer). 

- Dr. Thiri Dawe Aung involved in avifauna study writing part of report. 

- U Tin Tun Aung is involved in the EIA practitioning and aspects of the report and 

provision of information, data and facts and writing part of the report. 

- Daw Khin Nhwe Naing is involved in flora study and writing report, in part. 
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- U Than Soe Oo is involved in EIA practitioning and part of the report writing 

especially on the socio-economic aspect, 

- U Oakka Kyaw Thu is involved in the geological and geographical aspects by 

conduction desktop survey and gathering of secondary information on local geology. 

- Daw Thin Thin Yee is involved in the physical aspects, especially ambient air, water 

quality, noise and vibration and soil etc and compilation of data on the physical 

components; including secondary information on weather. 

Actually members of MESC always work together wholly as a tight-knit group in writing of 

each and every EMP/IEE/EIA report. Discussion, consensus building, cooperation and 

coordination are the principle and norm of the consultant firm. 

MESC has also part time members working as free lances. 

The firm is not in a position to employ all its part time members on a permanent basis. 

These are botanists, zoologists, ornithologists, ecologists, aquatic ecologists, social scientists, 

medical officer (doctor), engineers and geologists working with this firm. 

For the physical and chemical environmental studies MESC has to hire experts, say for 

example, from the Health Department and from registered laboratory in Yangon. Since 

portable test kits are sometime not reliable, experts from the Health Department have to be 

hired for the analysis of air quality. Experts from a registered laboratory were hired for the 

analysis of water (or samples have to be sent to the laboratory). 

Members of MESC have quite a lot of experiences with IEE, EIA and SIA works. 

So far, starting from 2014 MESC has been involved in IEE, EIA, SIA and EMP projects: 

such as limestone minings/quarries; gold and copper minings; tin and tungsten minings; coal 

minings; cement factories; Iron and steel factory; hotel and housing projects; fuel storage 

tank farms; fuel storage and distribution terminal; cigarette factory, paper factory, electronic 

parts factory, ear-phone factory, saw mill/lumbering project, motorcycle and spare parts 

factory, sugar factory, hydro power electricity project, coal fired thermal plant, water boom 

park, zip line project, seed processing plant, specific taxonomic and ecological study of 

herpetofauna, specific biodiversity and ecological survey of forest and parts etc projects. 

MESC is now involved in the on-going project such as private hospital project, biomass 

power plant, assembly and installation of lifts, escalators and elevator, transmission line, 

shopping center project, villa project, aquaculture project, industrial factory complex project, 

assembling/marketing car projects, concrete transmission poles, soft drinks and drinking 

water and sugar mill. Some members have also participated in road construction (air quality) 

project, herpetological survey in association with foreign experts. 
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Ngwe Yi Pale' Cement Co., Ltd has contracted the consultant firm, Myanmar Environment 

Sustainable Conservation Co., Ltd (MESC) to conduct EIA and prepare this EIA report. 

The water required for the two cement plants and the proposed coal-fired power plant is 

sourced from a streamlet originating from a perennial underground spring. If availability of 

water becomes an issue water will be sourced from Nant Pan Si stream (chaung) 3 miles in 

the southeast. 

The spring, the streamlet and Nant Pan Si stream are actually the one and same water course. 

Summary of EIA activities 

The activities undertaken by MESC for EIA works included site survey including designated 

areas, data and information (both primary and secondary) collection and recording and the 

subsequent analysis work. 

The EIA conducted by MESC team covered all the four phases of the project, namely, the 

Preconstruction Phase (Planning Phase), the Construction Phase, the Operation Phase and the 

Decommissioning Phase/Rehabilitation Phase. Emphasis was given on the Construction and 

Operation Phase. The potential impacts, both negative and positive, were predicted, identified 

and assessed and mitigation measures to be put in place for all negative impacts were 

prescribed. 

The Environmental Management Plans (EMP) together with Monitoring Plan (MP) was 

drawn up and implementation of the plans was described. A public hearing and public 

consultation was also held. 

The EIA report was prepared and written according to the guidelines, the procedures and the 

format prescribed by the Environment Conservation Department, Ministry of Natural 

Resources and Environmental Conservation (MONREC). 

The project alternatives 

The proposed site is inside the 280 acres premise of crown cement plant. The purpose of 

implementing this project is to provide adequate electricity to the new cement plant. So there 

will be no better alternative location for the implementation of this project. This coal-fired 

power plant will provide adequate electricity for another crown cement plant with a capacity 

of 4,000 tons Portland cement per day which is in the process of construction. 

Other alternatives, namely, reorientation alternative, technology alternative, demand 

alternatives, input or supply alternative, activities alternative, mitigation alternatives, EMP 

alternative and lastly "no go alternative" or "no project alternation" are also briefly described 

in Chapter-3. 
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Environment to be affected by the project 

There are 3 villages in the near and far vicinity: Lauk Hpan is 1 mile in the northeast, Khe 

San village is about 2.1 miles in the southeast and Lei Gyi Taw is about 2.2 miles in the 

southeast. 

The land use of Naunghkio Township is as follows: 

(a) Cultivated land (acreage)  - 174,473 acres 

Paddy field   - 14,925 acres 

Farmland  - 144,295 acres 

Crude farm (Kaing) - 1,399 acres 

Garden/orchard - 13,854 acres 

(b) Fallow land   - 16,829 acres 

(c) Industrial land   - 925 acres 

(d) Residential area (city)  - 881 acres 

(e) Residential area (village) - 6,012 acres 

(f) Other land   - 19,265 acres 

(g) Reserved forest/Protected area- 145,970 acres 

(h) Virgin forest   - 425,066 acres 

(i) Virgin land   - 1,569 acres 

(j) Uncultivable land  - 19,002 acres 

The Naunghkio Reserved Forest is about 1.43 miles south of the site. The forest is greatly 

degraded. 

There is no known Rural Development Plan, Agricultural Development Plan, Infrastructure 

Development Plan etc. at the local Regional/State and union levels for this area. Certain 

INGO groups come and go to certain parts of Naunghkio Township but not at this area. 
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Summary of infrastructure and services, socio-economic aspects, livelihood and income and 

health 

All 3 villages are within 7-8 miles from the Mandalay-Lashio Highway and Mandalay-Lashio 

Railway. Lauk Hpan Village is about 1 mile northeast, Khe San is about 2.1 miles in the 

southwest and Lei Gyi Taw is about 2.2 miles southeast of the project site. 

Infrastructure and services of the three villages 

Sr. 

No. 
Infrastructure and services Lauk Hpan Lei Gyi Taw Khe San 

1. Accessibility-motor road √ √ √ 

2. Access to electricity (provided 

by Ngwe Yi Pale' Co., Ltd) 

√ 

 

√ 

 

√ 

 

3. Water (sources) 3 Tube wells & 

(community 

water pond by 

the Co.) 

from 3 natural 

springs 

 

Mostly shallow 

wells; 12 tube 

wells. 

 

4. Education facility (school) Affiliated 

middle school 

Primary 

school 

Primary school 

 

5. Health facility clinic One village 

clinic 

× 

 

One village 

clinic 

6. Village library × × × 

7. Government building/public 

building 

× × × 

8. Police station/sub-station × × × 

 

Note: No access to gridline electricity; village electrification provided by the company. At 

Lauk Hpan 100% household use electricity for cooking while in the two other villages 

the uses of electricity and fuel wood are 50% and 50%. 

All three villages are accessible by motor roads, but there are few vehicles (9 at Lauk Hpan, 8 

at Lae Gyi Taw, and 40 at Khe San, mostly light trucks). The only town in the area is 

Naunghkio Town, about 6 miles in the south east. 
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Basic Socio-economic aspects 

Sr. 

No. 
Socio-economic aspects Lauk Hpan Lei Gyi Taw Khe San 

1. Population 548 280 455 

 Male 222 137 219 

 female 326 143 236 

2. Households 124 62 96 

 Houses 118 57 91 

3. Religion (%)    

 Buddhist 100% 100% 100% 

 Christian - - - 

 Other - - - 

4. Ethnicity %    

 Bamar 5% 20% - 

 Shan 90% - 100% 

 Shan (Danu) - 80% - 

 Gurkhas (Shan & Shan 

Danu are the majority) 

5% - - 

5. Education    

 Literacy rate (adults) % 80% 60% 85% 

 Schools Middle school Primary school Primary school 

 Teachers  12 3 (two teachers 

appointed by the 

company) 

5 

 Students 60 26 57 

6. Living conditions    

 Wooden house Mostly wooden 

houses 

(corrugated iron 

roofing) 

Mostly wooden 

houses (15-

thatched roof) 

Mostly wooden 

houses 

(corrugated iron-

roofing) 

 Brick houses (2-storeyed) 17 Nos. 1 Nos. 30 Nos. 

 Bamboo houses × × × 

7. Material possession (% 

household) 

   

 Cars (private) 4 Nos. 2 Nos. 10 Nos. 

 Truck (pick up or light 

truck) 

5 Nos. 6 Nos. 30 Nos. 

 Trawler-G - 3 Nos. - 

 Motorcycle (% of 

household) 

100% 100% 95% 

 Television (% of 

household ) 

90% 90% 85% 

 Hand phone(% of 

household) 
100% 100% 100% 

Note: From visual inspection survey and KII secondary data. 
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Livelihood and income 

Sr. 

No. 
Livelihood and income Lauk Hpan Lei Gyi Taw Khe San 

1. Livelihood/occupation 

(percentage of households) 

   

 Farmers    

 (Mostly Taung Yar farming or 

Yar farming; few paddy fields) 

80% 

 

75% 75% 

 Main crops    

 Maize √ √  √ 

 Sugar cane √ √ √ 

 Rice (Taung Yar rice) √ √ √ 

 Peanut √ √ √ 

 Sesame √ √ √ 

 mustard √ √ √ 

2. Seasonal job/odd job 20% 25% 25% 

 Employed by the company (Nos.) 2 1 2 

 Government services (Nos.) 1 (teacher) - 1 (nurse) 

3. Seasonal Income per household 

(crops farming) 

 

 

 

 

 

 

 Lowest Income (range) per 

household 

10-15 lakhs 10-15 lakhs 10-15 lakhs 

 Highest Income (range) per 

household 

90-150 lakhs 80-100 lakhs 100-150 lakhs 

 Daily wages Ks 4000 (F) Ks 5000 (F) Ks 4000 - 5000 

  Ks 5000 (M) Ks 6000 (M)  
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Summary of health 

Health aspects 

Sr. 

No. 

Health status 

(Parameters) 
Lauk Hpan Lei Gyi Taw Khe San 

1. Health status (general) Low Low Low 

2. Health facilities    

 Village clinic √ × √ 

 Private clinic (the company clinic) √ × × 

 Health service personal    

 - nurse × × × 

 - mid wife 1 × 1 

 - other health worker × × 2 

3. Data on     

 - mortality NA NA NA 

 - morbidity NA NA NA 

 - HIV/AIDS NA NA NA 

4. Health issue    

 Malaria (not totally eradicated yet) √ √ √ 

 Cholera √ √ √ 

 Seasonal diseases (mostly cough, 

cold, headache etc) 
√ √ √ 

 

Note: A sub-Township Hospital at Thone Hse Village and Township Hospital in Naunghkio 

Town for serious cases. Up to 2016 Malaria was widespread; but now still not yet 

totally eradicated. 

Records of cases of patient undergoing treatment at the three clinics, namely, at Lauk Hpan, 

Khe San and at the company clinic. 

- 984. Cases at Lauk Hpan village clinic. (The company has donated in cash and kinds) 

- 372. Cases at Khe San village clinic. (The company has donated in cash and kinds) 

- 3381 cases at the company’s clinic. (All patients, both employees and locals are 

treated free of charge)  
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People from different small villages and hamlets eg. Pan Ti, Nam Ke Aik etc, who have 

undergone treatment at these three clinics are treated free of charge. The total number of 

patients (employees plus locals) recorded, so far, are 6443. It is not possible to determine 

whether the patients are the results of impacts from these three projects or not. It is not 

possible to determine whether diseases are caused by drinking water or eating crops impacted 

by the project. 

The common illness/ailment are: 

Cold, cough, headache, body ache, lumbago, injuries at work places (at farm works), 

diarrhea, abdominal pain, eye infection, tooth ache, pregnancy, diabetes, skin diseases, 

allergy, food poison, dizziness, general weakness, etc. the most common cases at the two 

village clinics are injuries at workplaces such as farm works. The common cases at the 

company’s clinic are colds, coughs, headaches. 

As the proposed thermal plant is inside the premise of an established cement plant (crown 

cement plant) there is no need for selection of new site and clearing of forest and land for the 

site. The impact on natural biodiversity is almost zero. 

The project is not expected to have significant or irreversible negative environmental impacts 

during the Construction Phase or Operation Phase. 

Impact of the construction will be typical of all large scale construction (civil work) 

activities, short term, transient and limited to the project. 

Impacts during the long term Operation Phase will be mainly on the air environment and land 

environment of the local area as fly ash, down ash and slag are generated. However these can 

be effectively mitigated to a great extent. Flue gases from the boiler include heavy metals, 

dioxin, furans, PM, NOx, SO2, HCl, CO, CO2 etc. But modern technology can mitigate or 

minimize or even eliminate all these pollutants. It is said that many modern thermal power 

plants today are so clean that more dioxins and other air pollutants are released from home 

fire places and back yard barbecues than from power plants. Due to stringent regulations 

incinerators are no longer significant in term of emission of dioxin, dust and heavy metals. 

Environmental policy, legal and institutional frame work 

This chapter encompasses the national environmental policy, the corporate environmental 

policy of the company, relevant Myanmar Laws to be complied with by the company, list of 

international and regional conventions related to the environment; institutional frame work of 

NECCCCC and ECD which is responsible for EIA; IFC standards for environmental and 

social sustainability, EHS standards and guidelines, National Environmental Quality 

Emission Guidelines (NEQEG) prescribed by ECD and international standards and guidelines 

for coal thermal plant. 
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40 laws, rules and regulation are listed. These are described in relative detail as practical as 

possible. Emphasis is given on Environmental Policy of Myanmar, some excerpts from 

relevant laws and the National Environmental Quality Emission/effluent Guideline (NEQEG) 

and Environmental Health and Safety (EHS) regarding the implementation of the project. 

Description of the project 

The description of the project in relative details is in Chapter 3. This chapter covers project 

background, objectives, title of the project, Project location, over view map and layout, 

project implementation time schedule, details description of the project covering installation 

and infrastructure, main components (together with photographs), machinery and equipment 

(together with photographs), technology applied and production process and other detail 

aspects such as budget, staff, working hours, water, electricity and fuel consumption etc. The 

project alternative is mentioned at the end of this Chapter-3. 

Emphasis is given on technology, especially process in the generation of electricity power, 

cooling and almost total recirculation of water, management of emission and wastes and uses 

of raw materials and resources and their management. 

Solid fuel (pulverized coal) and Fuel Gas Desulphurization (FGD) agent limestone (CaCO3) 

are used. Circulating Fluidized Bed Combustion Boiler (CFBCB) type, 240 tons capacity is 

deployed. Steam turbine (60 MW) and turbine generator (60 MW), cyclone separator and FD 

fans are also involved. For mitigation of PM the Electrostatic Precipitator (ESP), in 

combination with a series of 7 bag filters are deployed. Mitigation for SO2 and NOx is also 

described. 

For cooling and recirculation of water a close circuit cooling and recirculation system is 

applied involving the application of a cooling tower of 2,500 tons capacity and accessories, 

turbine condenser and deaerator. 

The water treatment in the first place for demineralized water and softener involves the uses 

of mechanical filter and zeolite softener, Reverse Osmosis (R.O membrane system) and 

mixed bed (Cat-ion+ Anion) Region system. (Natural raw water is not used). 

The next survey was conducted from 9-3-2019 to 13-3-2019. 

These are described in relatively technical details in this Chapter-3. 

Description of the surrounding environment 

Chapter-4 deals with the description of the surrounding environment in detail, encompassing: 

methodology; the physical components of the environment (climate, weather, meteorology, 

basic geology, soil, ambient air, water quality etc); biological components of the environment 

(cultivated plants and natural flora and fauna); socio-economic components (land uses, basic 

demography, local economy, main occupations, education, health and other aspects); brief 

cultural/religious components and visual components of the surrounding environment. 



 
 

15 
Myanmar Environment Sustainable Conservation Co., Ltd 

As the proposed site is inside the compound of crown cement plant where vegetation was 

already cleared since 2013 the potential impact on biodiversity is negligible as there is little 

biological component remains in the cement factory compound to be impacted. 

Information/data on meteorology (temperature, rainfall, humidity) are secondary data 

obtained from Meteorological Department. Information on local geology is also secondary 

data. 

Data on ambient air, water, soil as well as data on biological components are all primary data, 

collected during the survey. Data on air, water, noise etc are compared with NEQEG 

Guideline values. 

Data on socio-economic and cultural components comprised both secondary and primary 

data. These are gathered through conducting interviews such as Key Informant Interview 

(KII) and Focal Group Discussion (FGD). Household Interview (HHI) not conducted, since 

this not a standalone Social Impact Assessment (SIA) report. 

Information or visual component is obtained through visual inspection. 

As regard biodiversity, 212 species of natural flora and 68 species of artificial flora 

(cultivated plants) are recorded. As for fauna 109 species of birds, 8 species of herpetofauna 

and 5 species of mammals are recorded (mostly small rats and squirrels). 

There have been significant impact on the flora (forest) of the area and this has nothing to do 

with the project (it was owing to the cement plant project such as the clearing of land 280 

acres for cement project and quarry activities in the south). 

Risk and impact assessment 

Risk and impact assessment are made following pragmatic approach method. 

Risk assessment is the work of expertise, mathematicians, statisticians, computer 

programmers and specialists, medical scientist, engineers etc and the works involves the 

application of models, mathematical models, computer models, complex equations and 

formulae etc. In other word it is purely academic in nature or pure research in nature and, 

therefore, beyond the scope of this EIA study which emphasizes on environmental aspects. 

The criteria for risks and impacts depicted earlier in tabulated forms are in one way or 

another pragmatic assessment of real and potential impacts which can be construed as (or 

which is tantamount to) assessment of hazards and risks. 

In this proposed project context the pragmatic method, namely, Experts Judgement 

Method/Experts Consensus Method or Ad hoc method is applied. And this based faminly 

from IFC table of risk assessment, (likelihood against consequences). 

In other work, the simple matrix method of probability x consequence is applied and the risk 

scoring (result) is moderated through Expert's Consensus. 
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Probability (1 – 5) X Consequence (1 – 5) = Scoring (moderated by Expert's Consensus 

when/where necessary. 

Risk rating matrix 

Actual risk outcome 

Low 

(1-3) 

Moderate 

(4-6) 

High 

(8-12) 

Extreme 

(15-25) 

Consequence 

Likelihood 

Rare 

1 

Unlikely 

2 

Possible 

(moderate) 

3 

Likely 

4 

Almost 

certain 

5 

Catastrophic (Extreme) 
5 10 15 20 25 

5 

Major (High) 
4 8 12 16 20 

4 

Moderate (Medium) 
3 6 9 12 15 

3 

Minor (Low) 
2 4 6 8 10 

2 

Negligible 
1 2 3 4 5 

1 

 

Note: - Consequence x Likelihood=actual outcome 

- Red: avoid, control, mitigate; 

- Yellow and orange: control, mitigate; 

- Green: accept/assume 

Actual risk outcomes are categorized into 4 levels: 

Low - (Scoring 1-3) 

Moderate - (Scoring 4-6) 

High - (Scoring 8-12) 

Extreme - (Scoring 15-25) 

Note: - This simple, pragmatic and straight forward matrix method is selected for assessment 

of impact and risk. 
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Impacts 

The two potential negative impacts anticipated and identified during the Preconstruction 

Phase (Planning Phase) are: 

- Instigation by activists that can lead to polarization of locals into pro-project group 

and anti project group and 

- The hiking of price of land and property by opportunistic speculators. 

Actually none of these impacts have occurred. 

The eight negative/potential negative impacts identified during the Construction Phase are: 

- Mobilization and preparation activities and storage of building materials 

- Impact on air environment 

- Impact: noise and vibration 

- Impact on soil 

- Impact of waste disposal 

- Potential accidents in work place 

- Potential social issue and 

- Potential security issue 

Actually all these impacts are temporary or transient (only during Construction Phase); after 

completion of construction all impacts has ceased. 

The eight negative/potential negative impacts anticipated and identified during the Operation 

Phase are: 

- Impact on air environment 

- Impact: noise and vibration 

- Impact of waste disposal (solid and liquid waste) 

- Occupational health and safety 

- Potential impact on traffic 

- Potential social impact 

- Potential security issue and 

- Potential visual impact 
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The three potential negative impacts identified during the Decommissioning Phase are: 

- Dismantaling, demolishing and clearing impact (decommissioning impact) 

- Potential residual impact 

- Potential impact on air environment 

Mitigation measures 

Mitigation measures to be taken during the Construction, Operation and Decommissioning 

Phase are summarized in the following tabulated form. 

(EMP cell leader, cell members, and specially trained staff are responsible for 

implementation of EMP and taking mitigation measures) 

During the Construction Phase 

Sr. 

No. 
Impact Mitigation measures (out line) 

1. Mobilization and preparation 

activities 

- Do not clear vegetation more than necessary. 

- Have a logistics plan for heavy trucks and 

machinery; restrict the movements of trucks. 

- Plan to prevent the spilling of building materials 

outside the site. 

- Fence the site for the factory or office. 

- Plan for systematic storage of all building materials. 

2. Impact; dust and smoke - Manage dust and smoke. 

- Comply with NEQEG guidelines of ECD. 

- Do not clear the ground more than necessary. 

- Avoid open burning of debris. 

- Suppress dust with water spray. 

- Restrict vehicular movements, reduce the speed. 

- Stop earth work or loading and unloading of earth, 

sand when strong wind is blowing. 

- Limit open stockpiles of earth, sand and lime 

powder. 

- Minimize drop height when loading and unloading 

earth and other loose materials. 

- Plant fast growing trees to trap dust. 

- Procure equipment and vehicles that are eco-

friendly. 

- Keep equipment and vehicle well-maintained and 

well-operated. 

- Provide adequate PPEs. 
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3. Noise and vibration - Procure eco-friendly equipment and vehicles, eg. 

low noise level ones. 

- Restrict noise to working hours only (no 

construction work at night). 

- Install silencers on certain machinery. 

- Switch off or throttle down equipment during idle 

hours. 

- Limit/restrict the movement and speed of vehicles. 

- Keep equipment and vehicles well maintained and 

well-operated. 

- Manage vibration (of machinery, vehicles); provide 

suitable foundation; ensure smooth surface of road 

for mitigation of vibration. 

- Provide PPEs. 

4. Impact on soil - Do not clear the ground more than necessary. 

- Avoid unnecessary destruction of soil profile. 

- Separate top soil from sub-soil (separate 

stockpiles); top soil for revegetation; sub-soil for 

construction. 

- Keep stockpiles from physical disturbance (wind, 

water). 

- Prevent soil erosion and siltation. 

- Prevent wash water from carrying earth and 

materials into drainage system. 

- After construction work, resurface and stabilize 

exposed ground. 

- Do not keep the ground bare for long period during 

wet season. 

- Rake and restore soil compacted by vehicles or 

machinery. 

- Avoid fuel oil spill on soil; remove the spill 

immediately; do not wash down with water but use 

absorbent; collect used oil in old drums and 

dispose. 

- Train workers for handling of fuel and cleanup of 

spills. 

5. Waste disposal (solid waste, 

construction tailings, debris) 

- Avoid open burning of debris. 

- Dump waste at approved landfills. 

- Educate and train workers for goodhouse keeping. 

- Put up left over construction materials for sale. 

- Hire a contractor for tidying up the site after 

completion of construction work. 

- Discipline workers for good housekeeping practice. 
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6. Potential accident at work 

place 

- Create safety working conditions. 

- Try to achieve zero accident. 

- Set up "safety first" signages. 

- Train workers for good working practice and good 

safety practice. 

- Educate them for good health practice and hygiene.  

- Prohibit the drinking of alcohol during working 

hours. 

- Have a plan for emergency response. 

- Provide first aid traing and firefighting training. 

- Cover the building/structure with netting to prevent 

falling of debris, foots. 

- Provide adequate PPEs. 

- Provide adequate first aid kits well-stocked with 

medicine. 

- Provide adequate firefighting facility. 

- Organize mock drills and rehearsals. 

- Display phone numbers of Red Cross Society, 

Ambulance Service, Fire Brigade, Police Station, 

Naunghkio Township Hospital. 

- Take out insurance for the company; also take out 

fire insurance. 

7. Potential social issue  - Avoid the potential negative impacts on the socio-

economic life of the locals. 

- Maintain good relation with the locals. 

- Conduct public consultations from time to time; 

heed to their voices. 

- Educate workers for appropriate behaviours when 

dealing with locals. 

- Manage misbehaviour and social illness of workers. 

- Keep separate dormitories for male and female 

workers. 

- Ask the construction contractor to discipline his 

workers. 

- Apply punitive actions for wrong doer. 

- Prohibit the drinking of alcohol during working 

hours; ban the use of narcotics. 

- Prevent all kinds of quarrals and brawls. 

- Train workers for good housekeeping. 

- Avoid damage to local infrastructure, water 

resources and potential disturbances to the locals. 
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8. Potential security issue - Manage the security of site. 

- Wall or fence the site. 

- Control all accesses; set up gates and deploy 

security guards. 

- Do not let workers enter the neighbouring village 

without pre-authorization. 

- Do not let them mingle freely with locals 

(Construction Phase only). 

- Keep certain materials under lock and key. 

- Ask the building contractor to discipline his 

workers (construction phase only). 

- Take punitive actions for wrong doer. 

 

During the Operation Phase 

Sr. 

No. 
Impact Mitigation measures (out line) 

1. Impact on air environment - Manage dust and smoke. 

- Comply with NEQEG guideline values (PM10: 50; 

PM2.5: 25; NOx: 200; SO2: 20 µg/m
3 
etc) 

For fugitive emission 

- Avoid open burning of debris. 

- Spray water for dust suppression. 

- Restrict vehicular movements, maintain road clear 

of dirt. 

- Cover load with tarpaulin during transportation. 

- Stop loading and unloading of coal and lime for a 

while when strong wind is blowing. 

- Limit open stockpiles of coal and lime powder 

- Minimize drop height when loading and unloading 

of above-mentioned materials. 

- Plant fast growing trees to trap dust. 

- Procure equipment and vehicles that emit less 

smoke, in the first place. 

- Keep equipment and vehicle well-maintained and 
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well-operated and well-lubricated. 

- Use low sulphur fuel oil. 

- Provide adequate PPEs. 

- Heed to complaint of the locals regarding dust and 

smoke. 

For point source emission 

- Pulverized coal and limestone in the first place (for 

FGD SO2) 

- Install Electrostatic precipitator (for PM) 

- Install series of bag filters (for PM); 7 bag filters at 

boiler vicinity 

- Apply complete combustion method (for NOx) 

- Install flue gas analyzer for continuous monitoring  

- Creation of green belt for sequestration of CO2. 

2. Noise and vibration - Comply with NEQEG guideline by ECD (70dBA 

day and night). 

- Procure equipment and vehicles that emit lower 

noise level, in the first place. 

- Restrict the movements of vehicles 

- Restrict noise to working hours, if possible. 

- Install silencers on certain noisy machinery. 

- Create green belt; trees abate noise (already done; 

137257 trees planted.) 

- Build the crusher house underground to mitigate 

noise and dust; apply remote control system. 

- Install wall (acoustic enclosure) or acoustic barrier 

for noisy equipment, if any; place noisier 

equipment further away from other, if possible 

- If possible avoid operation of all equipment at the 

same time 

- Modified old vehicle and equipment to reduce noise  

- Keep instrument, and vehicle well-mainted; can 

reduce noise level by more than 50% 
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- Design the foundation of machinery to reduce 

vibration; install vibration absorber, shock absorber, 

if necessary 

- Reduce the speed of heavy truck; ensure the smooth 

surface of road to reduce vibration 

- Provide adequate PPEs eg: ear muffs, ear plugs 

(actually not necessary- the crushing process is 

remotely controlled). 

3. Waste disposal (solid and 

liquid) 

- Comply with NEQEG guideline by ECD, 2015. 

- Train workers in the handling of waste (solid and 

liquid) 

- Plan and manage for safe and systematic disposal  

- Always avoid dumping of solid and liquid waste 

into the open 

- Always avoid open burning of waste; plan for 

minimization of waste as practical as possible. 

- Consider for future reclamation, comprehensive 

utilization and outward transportation of wastes. 

(a) Solid waste (industrial), for specific purpose 

- Routinely collect ash (fly and bottom) by 

mechanical means (trays, conveyor belts) and store 

in silos. 

- Reuse for making bricks, for cement making, for 

any, for construction purpose (already done). 

- Separate waste into at least 2 categories: recyclable 

and non-recyclable. 

- Avoid open burning; burn in incinerator or dispose 

at approved landfill; avoid indiscriminate discharge 

by all means. 

(b) Liquid waste (industrial) 

- Recycle all used water; install cooling and 

recirculation system eg. cooling tower, condenser, 

etc. (this is exactly what the company has done) 

- Also plan for specific waste water treatment 

(mostly for recirculation of used water) 
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- Ensure that the project does not compromise the 

availability of water (recirculation has solved this 

issue). 

- Assess the use of water regularly; conserve water 

- Harvest rain water; use storm water, if necessary  

Waste water (domestic) 

- Educate and train workers for minimization of the 

use of water 

- Treat water before discharge (conventional 

treatment) domestic waste water is simply drained 

into the large receiving pond, the waste water sink. 

- Waste water from toilet goes into septic tanks and 

soak tanks. 

- Avoid indiscriminate discharge of domestic waste 

water on land or into water body. 

- Wash vehicle and machinery only in designated 

area. 

4. Occupational health and 

safety issue 

- Create safety working place. 

- Educate, train, supervise workers for good working 

practice and good safety practice. 

- Train workers for safety handling and operation of 

machinery and equipment, eg. the long run 

operation of boiler and other machinery 

- Organize induction training; provide work manual 

and safety manual. 

- Have a comprehensive plan for emergency 

procedure. 

- Provide first aid and firefighting training. 

- Provide adequate first aid kits. 

- Provide adequate PPEs. 

- Provide adequate firefighting equipment. 

- Regularly check equipment and especially electrical 

once for faults, leak, malfunction and fix them 

immediately. 
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- Apply safe handling and storage of fuels and 

chemicals. 

- Take out insurance for power plant, fire insurance, 

workers insurance. 

- Avoid accidental fire and explosive by all means; 

safety handling and storage of fuel, coal, removal of 

all ignition sources. 

- Set up alarm system- eg. for fire, (detection of heat, 

smoke) for major machinery break down, for 

emergency shutdown. 

- Ensure that all workers pass a medical examination 

prior to being employed, 

- Organize drills or mock drills regularly for 

emergency preparedness, emergency response, 

emergency procedure, contingency plan, rescue 

plan, etc. 

- Display address or phone numbers of Fire Brigade, 

Ambulance Service, Hospital and Police Station so 

that everyone can see easily in case of emergency 

event. 

5. Impact on traffic - Plan and manage traffic; try to achieve zero road 

accident as far as possible 

- Compliance with traffic rules and regulation. 

- Educate drivers for defensive driving; organize 

training and accident prevention class; take special 

care when driving near schools or place where 

children are present. 

- Schedule the logistic of vehicle; if possible avoid 

peak hours; avoid dangerous route, as far as 

possible; try to reduce traffic congestion 

- Set up sinage or speed limit at the intersection of 

main road and access road; also near school etc. 

- Never overload; avoid spilling of materials during 

transportation, cover with tarpaulin; if possible use 

speed control device (governors) on trucks and 

apply remote monitoring of driver roster to avoid 

overtiredness. 
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- Regularly check and maintain vehicles to reduce 

risk of accident (no equipment malfunction, no 

break down) 

- Keep a log bog for each vehicle; have a record book 

and check the arrivals and departures of all 

vehicles. 

- Deploy a staff at the entrance to direct traffic and 

systematic parking 

- Ensure that the parking area can accommodate all 

vehicles. 

6. Potential social impact - Prevent or minimize negative impact on socio-

economic life of the local. 

- Build and maintain good relation with locals. 

- Appoint an affable staff as a liaison officer of the 

company to deal with the local in an affable 

manner. 

- Hold public consultation from time to time. 

- Set up a community consultation committee 

effectively impact this. 

- Educate the workers for etiquette, and respect the 

custom and tradition of the locals. 

- Manage misbehaviours and social illness of 

workers. 

- Keep separate housing for male and female workers 

(The company has separate housing for male and 

female workers). 

- Provide proper training on work place regulation 

and code of conducts. 

- Provide welfare programme (The company has a 

good programme). 

- Educate and discipline workers for conducts. 

- Deal with workers on a fair and square basis; not to 

overwork and underpaid 

- Take punitive action on wrong doer, eg sacking, 

dismissal. 
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- Prohibit the drinking of alcohol during working 

hours; ban the use of narcotics. 

- Prohibit all kinds of quarrels and brawls taking 

place among workers or between works and locals. 

- Prohibit all kinds of unethical sexual practices. 

- Consider hiring locals in the future when there are 

vacant plots; prioritize the purchase of foods and 

commodities from local market. 

- Avoid impacting local drinking water sources and 

other resources. 

- Consider for gender parity; employ women workers 

as much as possible. 

- Ensure that there is no issue of child labour as far as 

the project is concerned. 

- Provide adequate sanitation eg-toilets, baths etc. 

- Plan and implement CSR as practical as possible  

7. Potential security issue - Manage security of the site. 

- Effective fencing/walling of the site. 

- Control all accesses; set up security gates; deploys 

guards. 

- Do not let workers mingle freely with locals. 

- Do not let the workers enter the neighbouring 

village without pre-authorization. 

- Put certain materials under lock and key. 

- Apply punitive measures to wrong doer. 

- Provide ID cards for all for easy idenfication. 

- Provide uniform for all. 

8. Visual impact - Execute for an operation plan which is focused on 

visual appeal as practical as possible. 

- Plant trees for reforestation, create green belt. 

(already done) 

- Use eye pleasing paints and colours for the building 

and structure. 
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- Reserve green area as far as possible; create green 

zone outside the premise. (already done) 

- Provide appropriate lighting only for secrurity 

reason; avoid excessive use of light at night. 

- Use yellow light instead of white light at night to 

discourage aggregation of insects; if insect 

aggregate turn off the light for a while. 

 

During the Decommissioning Phase 

Sr. 

No. 
Impact Mitigation measures (out line) 

1. Dismantling, and clearing 

impact (decommissioning 

impact) 

- Hire decommissioning contractor to do the work. 

- Dispose materials that are no longer useable 

;redeploy or put up for sale those that are useable 

- Machinery and equipment that are no longer use  be 

made into iron scrap and send to smelting mill 

- Put up for sale those that are still useable  

- Restore the ground and soil profile. 

- Revegetate and rehabilitate the ground, select a 

variety of plant species. 

2. Potential residual impacts - Clear and remove all residuals. 

- Remove all soil contaminated by fuel oil. 

- Test the soil; ensure that no contaminant remain. 

- Also test the air and water in the vicinity for 

possible pollutants. 

- Restore the soil to its natural condition as practical 

as possible. 

- Revegetate and rehabilitate the area. 

3 Potential impact on air 

environment 

- Keep machinery and vehicles well-maintained, 

well-operated and well-lubricated 

- Restrict vehicular movements 

- Avoid open burning of any solid wastes 

- Provide PPEs  
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Cumulative impact assessment 

Simply from environmentalist point of view the cumulative impacts from this project alone 

can be negligible as all the wastes (solid, liquid) generated are treated/managed and 

systematically disposed off routinely. As regards accumulative (successive) health impact on 

workers exposed to long hours of smoke, dust and noise the potential impact can be 

substantial. The company has provided adequate Personal Protective Equipments (PPEs) to 

these workers and regular (yearly) medical check-up are conducted. 

The cumulative impact in the form of combined impact (of the existing 2 cement factories 

and the proposed thermal plant) is, no doubt, significant. 

The so called, simultaneous cumulative impact (happening at the same time from three 

different sources, namely, the 1,000 tons cement factory, the 4,000 tons cement factory and 

this proposed coal fired thermal plant) is really significant and serious indeed, if no 

mitigation measured are effectively put in places. The impacts from the two cement factories 

are much higher. 

The company has applied mitigation measures for all these factories eg. 6 ESP for all and a 

total of 100 bag fitters inside the premise at the three factories. (One ESP and 7 bag filters for 

this coal-fired Thermal plant). 

The incremental cumulative impact in the form of loss of natural resources due to extraction 

is also briefly described. The cumulative impact on traffic from various sources (various 

activities from various vehicles from various sources) is briefly mentioned. 

Environmental Management Plan (EMP) 

Since this chapter is also the essence of the report it is described in relative detail. This 

chapter is elaborated into various sections, namely, executive summary in brief, brief project 

description, health policies and commitment, legal requirement and institutional arrangement, 

summary of impacts and mitigation measures, overall budget for implementation of EMP, 

management and monitoring sub-plan for each identified impact and contents of each such 

plan. 

Since this is not a standalone EMP report certain sections, brief project description and 

summary of impacts are very briefly mentioned (in accordance with ECD format). The 

remaining sections are described in detail, in tabulated forms. Emphasis is given on 

management and monitoring sub plan (MMSP) especially mitigation measures to be taken for 

each subplan. 
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In order to effectively carry out EMP and MP the company has set up a fund. 0.5 percent of 

the budget equipvalent to USD 50,000 is set aside for EMP fund. 

 The company will, therefore, alloted the EMP fund for the 4 programmes as follow: 

- 35% of the fund (US$ 17,500) for the implementation of monitoring programme 

(This will be mostly for hiring technicians) 

- 10% of the fund (US$ 5,000) for reporting works (This will include the purchase of 

stationary) 

- 20% of the fund (US$ 10,000) for capacity building and training (This will include 

the hiring of trainers and purchase of teaching or educational materials) 

- 30% of the fund (US$ 15,000) for emergency programme (tentative allotment) (This 

will include the hiring of trainers) 

- 5% of the fund (US$ 2,500) for miscellaneous expenses 

The cost for taking mitigation measures such as procurement of Electrostatic Precipitator, bag 

filters, and other ecofriendly devices etc. will be borne by the main project budget, in the first 

phase. 

Note: Since mitigation measures will be taken by all EMP cell members and workers 

supervized by them all mitigation works will be free of charge. All are well-paid staff 

and employees, they need not be hired. 

As Monitoring Plan (MP) is integral part of EMP it is mentioned together with EMP. 

Parameters to be monitored and frequency for monitoring are depicted in tabulated form. 

Monitoring Plan also includes monitoring the effectiveness of mitigation measures taken and 

even the effectiveness of EMP. 

In accordance with the EIA format overall and comprehensive monitoring plan is shown at 

the end of Chapter 6. The specific monitoring plan (Chapter 8) is shown in tabulated form 

below. (The EMP cell leader, cell members and specially trained staff are responsible for 

carrying out the plan technicians have to be hired from time to time to test air, noise level, 

and water and soil quality). 

Monitoring Plan 

Regular monitoring will be made during the Construction, Operation and Decommissioning 

Phase and the report will be submitted to ECD on a regular basis (semi-annual short report).
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Summary of monitoring plan during the Construction Phase 

Sr. 
Components/ 

issue 

Parameters to be 

monitored 

NEQEG 

guideline 

values 

Monitoring spot/site Frequency Responsible person 
Cost  

(once off) 
Remark 

1 Air quality NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

200 µg/m
3 

100 µg/m
3 

50 µg/m
3 

25 µg/m
3 

20 µg/m
3 

400 µg/m
3
 

At construction site 

Coordinates:  

N. Lat 22º 21' 32";   

E. Long 96º 42' 10", 

At Lauk Hpan village 

Coordinates:  

N. Lat 22º 21' 58.29"; 

E.Long 96º 42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7"  

At Lei Gyi Taw 

village 

Coordinates:  

N.Lat 22º 20' 13.83"; 

E.Long 96º 43' 31.29" 

  

semi-annually 

 

 

 

semi-annual 

 

 

 

semi-annually 

 

 

 

semi-annually 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hire 
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2 Water quality Surface water 

BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

 

50 mg/l 

125 mg/l 

6-9 STU 

10 mg/l 

2 mg/l 

50 mg/l 

10 mg/l 

400 mg/l 

At stream 

Coordinates:  

N. Lat 22º 22' 29.9"; 

E. Long 96º 42' 07.7" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.4"; 

E. Long 96º 42' 45.5" 

At Khe San village 

Coordinates:  

N. Lat 22º 21' 08.7"; 

E. Long 96º 40' 24.0" 

semi-annually 

 

 

 

semi-annually 

 

 

 

semi-annually 

 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

 

Ks 80,000 

 

 

 

Ks 80,000 

 

 

 

Ks 80,000 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

3 Noise level dB(A) 

day and night 

70 dB(A) At construction site 

Coordinates:  

N. Lat 22º 21' 32";   

E. Long 96º 42' 10", 

At Lauk Hpan village 

Coordinates:  

N. Lat 22º 21' 58.29"; 

E.Long 96º 42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7"  

quarterly or 

semi-annually 

 

 

quarterly or 

semi-annually 

 

 

quarterly or 

semi-annually 

 

 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

 

 

Ks 70,000 

 

 

 

Ks 70,000 

 

 

 

Ks 70,000 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 
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At Lei Gyi Taw 

village 

Coordinates:  

N. Lat 22º 20' 13.83"; 

E.Long 96º 43' 31.29"  

quarterly or 

semi-annually 

EMP cell members 

and hired technicians 

Ks 70,000 Technicians 

have to be hired 

4 Solid waste - monitor 

construction 

wastes and 

disposal 

- monitor 

trash/garbage 

generated and 

disposal 

- 

 

- 

At construction site 

Coordinates:  

N. Lat 22º 21' 32";   

E. Long 96º 42' 10" 

 

weekly 

 

 

 

EMP cell members  

 

 

 

 

Free of charges 

 

 

 

- 

 

 

 

5 Soil - monitor 

contamination of 

soil; testing soil 

quality 

 

 

 

 

 

 

 

 

 

- 

 

 

 

 

 

- 

Discharge Pond 

(domestic waste 

water 

sink)Coordinates:  

N. Lat. 22º 21' 47.6"; 

E. Long 96º 42' 40.6" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2"; 

E. Long 96º 42' 32.3" 

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

EMP cell members 

and hired technicians 

 

 

 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

 

 

Ks 140,000 

 

 

 

 

Ks 140,000 

 

 

 

Ks 140,000 

 

 

 

Technicians 

have to be hired 

 

 

 

Technicians 

have to be hired 

 

 

 

Technicians 

have to be hired 
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- monitor soil 

erosion if any, 

(rainy season) 

At Lei Gyi Taw 

Coordinates:  

N. Lat. 22º 20' 50.8"; 

E. Long 96º 43' 20.1" 

 

semi-annually 

 

 

 

mothly 

 

EMP cell members 

and hired technicians 

 

EMP cell members 

Ks 140,000 

 

 

 

Free of charges 

Technicians 

have to be hired 

 

 

- 

6 Occupational 

health and 

safety 

- monitor OHS 

measures taken 

- monitor provision 

of First Aid kit and 

stocking of 

medicines and 

drugs 

- monitor Emergency 

Preparedness and 

Response plan + 

actions 

- 

- 

 

 

- 

 

 

At construction site 

Coordinates:  

N Lat. 22°21'34.00", 

E Long. 96°42'8.57" 

monthly EMP cell member Free of charges  

7 Social issue, 

social illness 

- check social 

illness/ill-social 

behavior  

- monitor conducts 

of workers 

- check disciplinary 

action taken 

- 

 

- 

- 

At construction site 

Coordinates:  

N Lat. 22°21'31.48", 

E Long. 96°42'9.32" 

weekly and 

monthly 

EMP cell member Free of charges  
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Summary of monitoring plan during the Operation Phase 

Sr. 
Components/ 

issue 

Parameters to be 

monitored 

NEQEG 

guideline 

values 

Monitoring spot/site Frequency Responsible person 
Cost  

(once off) 
Remark 

1 Air quality and 

emission 

Air quality 

NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

 

 

 

 

 

 

 

 

 

 

 

 

 

200 µg/m
3 

100 µg/m
3 

50 µg/m
3 

25 µg/m
3 

20 µg/m
3 

400 µg/m
3 

 

 

 

 

 

 

 

 

 

 

 

 

 

At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";    

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2"; 

E. Long 96º 42' 32.3"

  

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

At Lei Gyi Taw 

village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

 

semi-annually 

 

 

 

 

semi-annual 

 

 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

 

 

EMP cell members 

and hired 

technicians 

 

 

EMP cell members 

and hired 

technicians 

 

 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

 

 

 

Ks 1,700,000 

 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

 

 

Technicians 

have to be hired 

 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 
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Emission  

(coal fuel/ boiler) 

NO2  

PM10 

SO2 

 

 

510 mg/Nm
3 

50 mg/Nm
3 

900 mg/Nm
3 

 

 

check and monitor the 

continuous flue gas 

analyser installed 

Coordinates:  

N Lat. 22°21'35.55,   

E Long. 96°42'8.24" 

 

 

weekly/ 

monthly 

 

 

EMP cell members 

 

 

Free of charges 

 

 

- 

2 Water quality/ 

effluent 

Water quality 

BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

 

 

 

 

 

 

Effluent 

Arsenic 

Cadmium 

Chromium (total) 

Copper 

Iron 

 

50 mg/l 

125 mg/l 

6-9 STU 

10 mg/l 

2 mg/l 

50 mg/l 

10 mg/l 

400 mg/l 

 

 

 

 

 

 

 

0.5 mg/l 

0.1 mg/l 

0.5 mg/l 

0.5 mg/l 

1 mg/l 

 

At Stream 

Coordinates:  

N.Lat 22º 22' 29.9"; E. 

Long 96º 42' 07.7" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.4"; 

E. Long 96º 42' 45.5" 

At Khe San village 

Coordinates:  

N. Lat 22º 21' 08.7"; 

E. Long 96º 40' 24.0" 

At boiler blowdown 

Coordinates:  

N. Lat 22º 21' 32.9"; 

E. Long 96º 42' 07.6" 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

 

Ks 80,000 

 

 

 

Ks 80,000 

 

 

 

Ks 80,000 

 

 

 

Ks 200,000 

 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 
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Lead 

Mercury 

Oil and grease 

P
H 

Temperature 

increase 

Total residual 

chlorine 

Total suspended 

solids 

Zinc 

0.5 mg/l  

 0.005   mg/l               

10 mg/l 

6-9 SU 

<3º C  

 

0.2 mg/l 

 

50 mg/l 

 

1 mg/l 

At cooling tower 

Coordinates: 

N. Lat 22º 21' 32.9"; 

E. Long 96º 42' 06.4" 

At discharge point 

Coordinates:  

N. Lat 22º 21' 28"; E. 

Long 96º 42' 07" 

semi-annually 

 

 

 

semi-annually 

 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

Ks 200,000 

 

 

 

Ks 200,000 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

3 Noise level dB(A) 

day and night 

70 dB(A) At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";  E. 

Long 96º 42' 10" 

At Lauk Hpan 

Coordinates: 

N.Lat 22º 21' 58.29"; 

E. Long 96º 42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7" 

At Lei Gyi Taw 

semi-annually 

 

 

 

 

semi-annually 

 

 

semi-annually 

 

 

 

semi-annually 

EMP cell members 

and hired 

technicians 

 

 

 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

 

EMP cell members 

and hired 

Ks 70,000 

 

 

 

 

Ks 70,000 

 

 

Ks 70,000 

 

 

 

Ks 70,000 

Technicians 

have to be hired 

 

 

 

Technicians 

have to be hired 

 

Technicians 

have to be hired 

 

 

 

Technicians 
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Coordinates:  

N. Lat 22º 20' 13.83"; 

E. Long 96º 43' 31.29" 

technicians have to be hired 

4 Solid waste - monitor 

industrial 

wastes 

especially ash 

collection and 

storage at silos 

and reuse 

- monitor 

domestic 

wastes, 

collection and 

disposal 

- 

 

 

 

 

 

At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";    

E. Long 96º 42' 10" 

 

weekly 

 

 

EMP cell members  

 

 

  

Free of charges 

 

 

 

- 

 

 

 

5 Soil  - monitor 

contamination 

of soil; testing 

soil quality 

 

 

 

 

 

- 

 

 

 

 

 

- 

Discharge Pond 

(domestic waste water 

sink) Coordinates:  

N. Lat. 22º 21' 47.6"; 

E. Long 96º 42' 40.6" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2"; 

E. Long 96º 42' 32.3" 

At Khe San village 

semi-annually 

 

 

 

semi-annually 

 

 

semi-annually 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

 

EMP cell members 

Ks 140,000 

 

 

 

Ks 140,000 

 

 

Ks 140,000 

Technicians 

have to be hired 

 

 

Technicians 

have to be hired 

 

 

Technicians 
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- monitor soil 

erosion if any, 

(rainy season) 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

At Lei Gyi Taw 

Coordinates:  

N. Lat. 22º 20' 50.8"; 

E. Long 96º 43' 20.1" 

 

 

 

semi-annually 

 

 

 

monthly 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

 

EMP cell members 

 

 

 

Ks 140,000 

 

 

 

Free of charges 

have to be hired 

 

 

Technicians 

have to be hired 

 

 

- 

6 Occupational 

health and 

safety 

- monitor OHS 

measures taken 

- monitor 

provision of 

First Aid kit 

and stocking of 

medicines and 

drugs 

- monitor 

Emergency 

Preparedness 

and Response 

plan + actions 

- check the clinic 

treatment 

record 

- 

 

- 

 

 

 

 

- 

 

 

 

- 

 

At the coal-fired 

Thermal plant site  

Coordinates:  

N Lat. 22°21'34.00",  

E Long. 96°42'8.57" 

At clinic 

Coordinates:  

N Lat. 22°21'31.65,   

E Long. 96°42'43.91" 

 

monthly 

 

 

 

 

monthly 

EMP cell members 

 

 

 

 

EMP cell members 

Free of charges 

 

 

 

 

EMP cell 

members 

- 

 

 

 

 

- 

7 Social issue, 

social illness 

- check social 

illness/ill-

- 

 

At the coal-fired 

Thermal plant site 

weekly and 

monthly 

EMP cell members 

 

Free of charges 

 

- 
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social 

behavior  

- monitor 

conducts of 

workers 

- check 

disciplinary 

action taken 

- 

- 

Coordinates: N Lat. 

22°21'31.48", E Long. 

96°42'9.32" 

At clinic 

Coordinates: N Lat. 

22°21'31.65, E Long. 

96°42'43.91" 

 

 

 

weekly and 

monthly 

 

 

 

 

EMP cell members 

 

 

 

Free of charges 

 

 

- 

 

Summary of monitoring plan during the Decommissioning Phase 

Sr. 
Components/ 

issue 

Parameters to be 

monitored 

NEQEG 

guideline 

values 

Monitoring spot/site Frequency Responsible person 
Cost  

(once off) 
Remark 

1 Air quality NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

200 µg/m
3 

100 µg/m
3 

50 µg/m
3 

25 µg/m
3 

20 µg/m
3 

400 µg/m
3
 

At old plant site 

Coordinates:  

N. Lat 22º 21' 32";   

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.29"; 

E.Long 96º 42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7" 

At Lei Gyi Taw 

Coordinates:  

annually 

 

 

 

annually 

 

 

 

annually 

 

 

annually 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

 

EMP cell members 

and hired 

technicians 

EMP cell members 

and hired 

Ks 

1,700,000 

 

 

Ks 

1,700,000 

 

 

Ks 

1,700,000 

 

 

Ks 

1,700,000 

Technicians 

have to be 

hired once a  

year 

Technicians 

have to be 

hired once a 

year 

Technicians 

have to be 

hired once a 

year 

Technicians 

have to be 

hired once a 
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N. Lat 22º 20' 13.83"; 

E.Long 96º 43' 31.29" 

technicians year 

2 Water quality BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

50 mg/l 

125 mg/l 

6-9 STU 

10 mg/l 

2 mg/l 

50 mg/l 

10 mg/l 

400 mg/l 

At stream 

Coordinates:  

N. Lat 22º 22' 29.9"; 

E. Long 96º 42' 07.7" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.4"; 

E. Long 96º 42' 45.5" 

At Khe San village 

Coordinates:  

N. Lat 22º 21' 08.7"; 

E. Long 96º 40' 24.0" 

annually 

 

 

 

annually 

 

 

 

annually  

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

Ks 80,000 

 

 

 

Ks 80,000 

 

 

 

Ks 80,000 

Technicians 

have to be 

hired once a 

year 

Technicians 

have to be 

hired once a 

year 

Technicians 

have to be 

hired once a 

year 

3 Noise level dB(A) 

day and night 

70 dB(A) At old plant site 

Coordinates:  

N. Lat 22º 21' 32"; E. 

Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.29"; 

E.Long 96º 42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7" 

At Lei Gyi Taw 

Coordinates:  

annually 

 

 

 

annually 

 

 

 

annually  

 

 

 

annually 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

Ks 70,000 

 

 

 

Ks 70,000 

 

 

 

Ks 70,000 

 

 

 

Ks 70,000 

Technicians 

have to be 

hired once a 

year 

Technicians 

have to be 

hired once a 

year 

 

Technicians 

have to be 

hired once a 

year 

Technicians 

have to be 
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N. Lat 22º 20' 13.83"; 

E.Long 96º 43' 31.29" 

technicians hired once a 

year 

4 Solid waste 

(decommissioning 

wastes, debris) 

- monitor 

decommissioning 

works 

(dismantling, 

demolition) and 

generation of huge 

quentity of debris, 

and systematic 

disposal and 

tidying up of the 

site 

- 

 

 

At the old plant; 

especially formed 

open coal stock yard 

Coordinates:  

N Lat. 22°21'29.08", 

E Long. 96°41'57.13" 

 

weekly/ 

monthly 

 

 

 

 

EMP cell members  

 

 

 

  

Free of 

charges 

 

 

 

- 

 

- 

 

- 

5 Soil - test soil quality, 

check for 

construction of soil 

(especially the soil 

at the spot once 

used as open coal 

stock yard). 

 

 

- 

 

 

 

 

 

 

At the old plant; 

especially formed 

open coal stock yard 

Coordinates 

N Lat. 22°21'29.08", 

E Long. 96°41'57.13" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2"; 

E. Long 96º 42' 32.3" 

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

At Lei Gyi Taw 

Coordinates:  

annually 

 

 

 

 

 

annually 

 

 

annually 

 

 

 

annually 

 

EMP cell members 

and hired 

technicians 

 

 

 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

technicians 

 

EMP cell members 

and hired 

Ks 140,000 

 

 

 

 

 

Ks 140,000 

 

 

Ks 140,000 

 

 

 

Ks 140,000 

 

Technicians 

have to be 

hired 

 

 

 

Technicians 

have to be 

hired 

 

Technicians 

have to be 

hired 

 

Technicians 

have to be 
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N. Lat. 22º 20' 50.8"; 

E. Long 96º 43' 20.1" 

 technicians hired 

6 Occupational 

health and safety 

- monitor OHS 

measures taken 

- monitor First Aid 

kit and stocking of 

medicines and 

drugs 

- check the clinic 

treatment record 

- monitor emergency 

response plan 

- 

- 

 

 

- 

 

 

At the old plant site 

Coordinates:  

N Lat. 22°21'34.00", 

E Long. 96°42'8.57" 

 

monthly EMP cell members Free of 

charges 

- 

7 Social issue, 

social illness 

- check social 

illness/ ill-social 

behavior  

- monitor conducts 

of workers 

- check disciplinary 

action taken 

- 

 

- 

- 

At the old plant site 

Coordinates:  

N Lat. 22°21'31.48", 

E Long. 96°42'9.32" 

weekly and 

monthly 

EMP cell members Free of 

charges 

- 
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Projected budgets and reponsiblities 

The overall budget for implementation of EMP was already described in the earlier part of 

this Chapter-8 (8.4); where 0.5% of the project budget (that is USD 50,000) is set aside for 

implementation of EMP. The Sub-budget allotted for each programme is also described there. 

35% of EMP budget, that is USD 17,500, each is allotted for monitoring programme. The 

fund cannot cover the whole life of the project (not even Operation Phase of 30 years). The 

fund will be only steed money; as time goes on more money will be added to the fund. 

The main expenses are for hiring experts/technicians for monitoring air quality/emission, 

noise and vibration, water quality/effluent and soil quality. 

There are EMP contractors in many development countries and they are hired to undertake all 

EMP tasks. But as there are no EMP contractors in Myanmar yet the said experts/technicians 

from other departments or from private laboratories have to be hired regularly, every 6 

months. The cost of hiring them is really high indeed; the main expense for monitoring 

works.  

And as there are no EMP contractors in the nation yet, the authority of Ngwe Yi Pale' Cement 

Co., Ltd has to make do with available staffs and resources. The EMP cell members (s) and 

specially trained staff (20) will be deployed for carrying out EMP tasks. All these 25 staffs 

are well-paid staff members and so there will be no extra cost for their specific fees; all will 

undertake monitoring works free of charge. 

All mitigation measures will be also taken, free of charge, by these 25 staffs, (a few more 

staff will be deployed from time to time, where necessary). Therefore, there will be also no 

extra expense for carrying out mitigation actions. 

The expenses for procurement of device or materials for taking mitigation measures, for 

instance, procurement of hoses for spraying water (dust suppression); water spraying to do 

undertaken once a day during the hot dry month; procurement of PPE, e.g. face masks, mouth 

and nose covers, ear muffs, boots, helmets, gloves – etc. To be worn by worker exposed to 

long hour of dust and high level noise. All main mitigative devices will be purchase from the 

main budget. 

Procurement and installation of ESP, bag filters, and other mitigation devices e.g. noise 

abatour/silencers; vibration absorber will be also borne by the project main budget. 

Procurement of fire engine (fire truck), fire extinguishers, hydrants, hoses, jet etc. will be 

from the main budget, not from EMP budget. 

Therefore, the actual expense will be for the hiring technicians for monitoring of air qulaity, 

noise level, water and soil quality. The once off cost and annual costs are shown in the table 

below: 

Cost for conducting monitoring 

Monitoring Plan covering component/issue, parameter to be monitored, monitoring spot/site, 

frequency/timing, responsible persons, once off cost, and remarks are described below in 

tabulated form. 
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Based from that table the annual cost for monitoring can be calculated and shown below in 

table. 

During the Construction Phase 

Sr. 
Component/ 

Parameter 
Monitoring point 

Once off 

cost 

Frequency/ 

timing 
Annual cost Remarks 

1 Air quality - construction site 

 

- Lauk Hpan 

village 

- Khe San village 

 

- Lei Gyi Taw 

village 

Ks 

1,700,000 

Ks 

1,700,000 

Ks 

1,700,000 

Ks 

1,700,000 

semi-

annually 

semi-

annually 

semi-

annually 

semi-

annually 

Ks 

3,400,000 

Ks 

3,400,000 

Ks 

3,400,000 

Ks 

3,400,000 

Technicians 

have to be 

hired 

2 Water quality - stream 

 

- Lauk Hpan 

village 

- Khe San village 

Ks 80,000 

 

Ks 80,000 

 

Ks 80,000 

semi-

annually 

semi-

annually 

semi-

annually 

Ks 160,000 

 

Ks 160,000 

 

Ks 160,000 

Technicians 

have to be 

hired 

3 Noise level - construction site 

 

- Lauk Hpan 

village 

- Khe San village 

 

- Lei Gyi Taw 

village 

Ks 70,000 

 

Ks 70,000 

 

Ks 70,000 

 

Ks 70,000 

semi-

annually 

semi-

annually 

semi-

annually 

semi-

annually 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

Technicians 

have to be 

hired 

4 Soil - construction site 

 

- Lauk Hpan 

village 

- Khe San village 

 

- Lei Gyi Taw 

village 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

semi-

annually 

semi-

annually 

semi-

annually 

semi-

annually 

Ks 280,000 

 

Ks 280,000 

 

Ks 280,000 

 

Ks 280,000 

Technicians 

have to be 

hired 

Total = Ks 15,760,000 

 

Note – Detail parameters for air, water, noise level are described. (Together with NEQEG 

guideline values) 

Coordinate: for each monitoring spot are also described. 

Note – Other parameters to be monitored/checked by EMP cell members are free of charge. 

(All are well-paid staff) 
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During the Operation Phase 

Sr. 
Component/ 

Parameter 
Monitoring point 

Once off 

cost 

Frequency/ 

timing 
Annual cost Remarks 

1 Air quality 

 

 

 

 

 

 

 

 

Emission 

- coal-fired 

power plant 

- Lauk Hpan 

village 

- Khe San village 

- Lei Gyi Taw 

village 

 

 

- continuous flue 

gas analyser 

installed at 

stack 

Ks 

1,700,000 

Ks 

1,700,000 

Ks 

1,700,000 

Ks 

1,700,000 

 

Free of 

charges 

Semi-

annually 

Semi-

annually 

Semi-

annually 

Semi-

annually 

 

Monthly 

Ks 

3,400,000 

Ks 

3,400,000 

Ks 

3,400,000 

Ks 

3,400,000 

 

Free of 

charges 

Technicians to 

be hired 

 

 

 

 

 

 

Just checking 

and monitoring 

LCD and 

record 

2 Water 

quality 

 

 

 

 

Effluent 

- coal-fired 

power plant 

- Lauk Hpan 

village 

- Khe San village 

 

- coal-fired 

thermal plant 

Ks 80,000 

 

Ks 80,000 

 

Ks 80,000 

 

Ks 80,000 

semi-

annually 

semi-

annually 

semi-

annually 

semi-

annually 

Ks 160,000 

 

Ks 160,000 

 

Ks 160,000 

 

Ks 160,000 

Technicians to 

be hired 

Technicians to 

be hired 

Technicians to 

be hired 

Technicians to 

be hired 

3 Noise level - coal-fired 

power plant 

- Lauk Hpan 

village 

- Khe San village 

- Lei Gyi Taw 

village 

Ks 70,000 

 

Ks 70,000 

 

Ks 70,000 

Ks 70,000 

semi-

annually 

semi-

annually 

semi-

annually 

semi-

annually 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

Ks 140,000 

Technicians to 

be hired 

Technicians to 

be hired 

Technicians to 

be hired 

4 Soil - coal-fired 

power plant 

- Lauk Hpan 

village 

- Khe San village 

- Lei Gyi Taw 

village 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

Ks 140,000 

semi-

annually 

semi-

annually 

semi-

annually 

semi-

annually 

Ks 280,000 

 

Ks 280,000 

 

Ks 280,000 

Ks 280,000 

Technicians 

have to be 

hired 

Technicians 

have to be 

hired 

Total = Ks 15,920,000 

 Note – Detailed parameter for air, noise level, water are described (together with NEQEG 

guideline values). 

Coordinates for each monitoring point are mentioned earlier. 

Other parameter to be checked/monitored by EMP cell members are free of charges, 

(all are well- paid staff). 
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During the Decommissioning Phase 

Sr. 
Component/ 

Parameter 
Monitoring point 

Once off 

cost 

Frequency/ 

timing 
Annual cost Remarks 

1 Air quality 

 

 

 

 

- coal-fired thermal 

plant area 

- Lauk Hpan 

village 

- Khe San village 

- Lei Gyi Taw 

village 

Ks 

1,700,000 

Ks 

1,700,000 

Ks 

1,700,000 

Ks 

1,700,000 

Annually 

 

Annually 

 

Annually 

Annually 

Ks 

1,700,000 

Ks 

1,700,000 

Ks 

1,700,000 

Ks 

1,700,000 

Technicians 

have to be 

hired once a 

year 

 

 

2 Water 

quality 

 

 

 

- coal-fired thermal 

plant area 

- Lauk Hpan 

village 

- Khe San village 

Ks 80,000 

 

Ks 80,000 

 

Ks 80,000 

Annually 

 

Annually 

 

Annually 

Ks 80,000 

 

Ks 80,000 

 

Ks 80,000 

Technicians 

have to be 

hired once a 

year 

 

3 Noise level - coal-fired thermal 

plant area 

- Lauk Hpan 

village 

- Khe San village 

- Lei Gyi Taw 

village 

Ks 70,000 

 

Ks 70,000 

 

Ks 70,000 

Ks 70,000 

Annually 

 

Annually 

 

Annually 

Ks 70,000 

 

Ks 70,000 

 

Ks 70,000 

Ks 70,000 

Technicians 

have to be 

hired once a 

year 

 

4 Soil - coal-fired thermal 

plant area 

- Lauk Hpan 

village 

- Khe San village 

- Lei Gyi Taw 

village 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

Ks 140,000 

Annually 

 

Annually 

 

Annually 

Annually 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

Ks 140,000 

Technicians 

have to be 

hired once a 

year 

 

Total = Ks 7,880,000 

Annual Grand Total = Ks 39,560,000 

 

The allotted fund for monitoring (USD 17,500) will be adequate for one year; more money 

will have to be added later as time goes on. 
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Responsibilities 

The responsible person for undertaking monitoring action plan is the EMP cell leader and 5 

cell members. In addition 20 specially trained staff will carry out the monitoring works. 

While technicians will have to be hired semi-annually these EMP cell members and 20 staff 

will carry on the regular weekly, and monthly monitoring especially, visual 

inspection/checking works on environmental and social components. 

In fact the EMP cell leader, cell members and 20 trained staff are responsible not only for 

monitoring, but all aspects of EMP. 

They will also superize workers involved in taking mitigation measures. 

Ngwe Yi Pale' Cement Co., Ltd has tentatively formed the EMP cell as follow: 

1. U Khin Maung Aye Manager  EMP cell leader 

2. U Aye Min Soe Engineer Member 

3. U Chit Ko Ko`  Engineer Member 

4. U Win Aung  Technician Member 

5. U Maung Maung Oo Technician Member 

6. U Hla Myint  Yar-eain-moo Member 

7. U Ye Lu  Local  Member 

Public consultation and information disclosure 

Since public consultation is an integral part of EIA, IEE, EMP this chapter is described in 

relative detail. 

During the scoping survey a meeting was held at Lauk Hpan village on 20-11-2017. 

During the first EIA survey trip the first public consultation meeting was held during 

February, 2018 at Lauk Hpan Village. 

During the second survey undertaken in March, 2019 three public consultation meetings were 

held at Lauk Hpan Village (second meeting), Khe San Village and Lei Gyi Taw Village. 

The results of public consultation meetings and especially the minutes of each meeting were 

described in relative details in this chapter. 
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Results of public consultations (2017 and 2018 at Lauk Hpan) 

Extrapolating from the results of these two meetings it is quite clear that the acceptance of the 

project by the local is high. This is due to the fact that the company has been in the area since 

2004 and has already maintained good relation with the local community. 

The mind sets of the company’s authorities can be termed ―philanthropic mind sets‖. So far, 

the company has spent more than Ks 6,764,390,633 for effective and meaningful 

implementation of CSR programmes, (many CSR programmes are implemented even when 

the company has not realized any profit yet). 

One local, U Ye Lu asked for the village lamp posts to be well-lit with bulbs/lamps. It 

seemed there was lack of maintenance from the part of the villages. So the deputy manager 

replied that he would provide more bulbs/lamps but the villagers should take responsibilities 

for the long term maintenence of bulbs/lamps. 

As regards dust along the by-pass road the company will tackle this issue by regularly spray 

water to suppress dust. 

U Hla Myint, Yar-eain-hmoo asked for the road between the village and clinic to be paved. 

As the deputy manager was not in a position to undertake this he would have to ask for 

permission first from the company authority and carry out the pavement of road. (Already 

done) 

U Gyi One, a local simply said that the cement factory is real benefactor for the village and 

that he agreed with the proposed project. 

As Ngwe Yi Pale' Cement Co., Ltd has been in operation here for many years the local 

people are all familiar with the activities of the company. Many are employed in the factory. 

Name of local 
Things requested or issues 

raised 
Action taken by the company 

U Ye Lu - Request for the village lamp 

posts to be well-lit 

- Dust generated due to 

vehicular movement 

- Already done (during the 

submission of this amended EIA)  

- Already tackled (during the 

submission of this amended EIA) 

U Hla Myint - Request for paving the road 

between the village and clinic 

- Already done (during the 

submission of this amended EIA) 

  

The company has, no doubt, good relation with the local community. The acceptance of the 

proposed project is high to very high. 

Summary of results of 3 public consultation meetings at 3 villages during March, 2019. 
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Results of consultation 

Sr. 

No. 
Issued raised/request made Reply from the company 

 At Khe San village  

1. 

 

- improved village road and  village 

electrification not materialized yet 

- the company will implement this during 

the coming June to October 

2. - renovation for village administration 

office 

- the company will donate bricks and 

cement 

 At Lauk Hpan village  

3. - renovation of the village monastery - will do this in the coming October 

4. - the yield of maize from the plot close to 

the factory has declined considerably 

- will seek the advice of agriculture 

expert and fix this promptly 

5. - removal of garbage dump at the 

southern part of the village 

- with the aid of heavy machinery a new 

landfill will be constructed immediately 

 At Lei Gyi Taw village  

6. - for company truck drivers to reduce the 

speed for safety of the school children 

- will again warn the drivers for this or 

punish them 

7. - there used to be 5 springs but now only 

3 springs left; there is the issue of water 

during dry months 

 

- water trucks will distribute water (Short 

term plan) 

- will select new perennial springs and 

build more community water pond for 

the village 

8. - to construct a monastery - still need permission from the Home 

Affair Ministry 

9. A few houses are not electrified yet - the old cable cannot bear extra load. 

There is a plan for changing the old 

cables with a new and better one. That 

is after this coal-fired power plant is 

operation. 

 

On the whole the company has very good relation with the villagers of these villages. The 

reason is simple; the company has so far spent Ks. 989,089,750 for implementation of CSR 

programme for the whole area. 
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During the meetings most villagers have expressed their gratitudes for the improvement of 

their village infrastructure road transportation, village electrification and community water 

ponds etc. The acceptance of the projects (2 cement plants and the coal-fired thermal plant) 

by the locals is high. There is a good cordial relationship between the company and the local 

communities. In fact they view the company as their great benefactor. 

Conclusion 

After taken into consideration of all the pros and cons of this project it can be concluded that 

the advantages outweight the disadvantages in many aspects. The project will contribute to 

the increase in the GDP of the country and also increase in earning for the nation in the form 

of tax, duty and revence. It will bring employment opportunities for many locals and, most of 

all, contribute greatly to national infrastructure development. There is no doubt that is will be 

economically viable and environmentally sustainable if all the rules, regulation and statutory 

requirements are complied with and all mitigation measures prescribed are duly taken. 

Ngwe Yi Pale' Cement Co., Ltd will: 

- comply with all the rules, regulation and statutory requirements 

- study and heed to all the impacts/potential impacts addressed in the report and duly 

carry out all the mitigation/corrective measures prescribed in the report 

- implement the EMP, especially all the management and monitoring sub-plans 

prescribed in the report 

- duly undertake the rehabilitation task after the completion of the project 
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2. INTRODUCTION 

Coal-fired thermal power is a plant that produces electricity through the incineration of coal. 

The heat produced by incineration is used to boil water and generate steam which is used to 

drive steam turbine in order to generate electricity. 

The pivotal role played by electricity for the modernization of a nation was realized since the 

middle period of the Industrial Revolution, about 150 years ago. The slogan during the early 

Industrial Revolution era was "The modern world is the world of machinery". After the 

invention of and early application of electricity the slogan was then changed to "The modern 

world is the world of electricity". Since then electricity has become an essential commodity 

for modern man and one of the main infrastructure pillars of a nation. Since then all western 

countries had utilized their energy resources, eg. coal, hydro energy etc for the production of 

electricity and development of the nations. 

When it comes to national electrification Myanmar is lagging far behind the international 

communities. As mentioned earlier the percentage of electrification in Myanmar was only 

14% while that of its neighbour, Thailand, was 99.3% (that was in 2013 and now the situation 

has improved to a certain extent, but still lagging behind its neighbour). Electricity 

consumption in Myanmar at the moment is only 5GW while in Thailand it is 43GW. 

Singapore, with only 1/10 of the population of Myanmar, consumes 13GW of electricity, it is 

learnt. 

To increase production of electricity is a must for Myanmar. All means and ways should be 

applied and all available energy resources should be utilized for the increase production of 

electricity in the country. 

Coal-fired thermal power plants have been established worldwide and in many countries; 

coal-fired power plants are the main producers of electricity for many nations. eg. China, 

India, USA, Russia etc. Coal is still the number one energy resources for production of global 

electricity. 40% of global electricity is generated from coal-fired power plants. No other 

energy sources, eg. natural gas, oil, hydroelectricity, solar, wind, etc ever come close to coal 

in term of magnitude of electricity production. 

In this context Ngwe Yi Pale' Cement Co., Ltd has proposed for the construction and 

operation of coal-fired power plant inside its crown cement plant premise for adequate 

electricity for the new cement plant with a capacity of producing 4,000 tons/day and for 

villages electrification. 
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2.1 Presentation of the project proponent 

Ngwe Yi Pale' Cement Co., Ltd is a subsidiary of Ngwe Yi Pale' Group of Companies, a 

conglomerate that involves in various big businesses, eg. the mining of coal, gypsum, iron 

bauxite, limestone and production of cement, sugar, hydroelectricity production and trees 

plantation and forest restoration. 

Ngwe Yi Pale' Cement Co., Ltd was registered as a limited company on 3-3-2014 

(Document: Certificate of Incorporation No. 5666/2013-2014; Directorate of Investment and 

Company Administration, Ministry of National Planning and Economic Development). 

Name of the project proponent : Ngwe Yi Pale' Cement Co., Ltd 

Address (Head office) : No. 157, 33
rd

 Street, between 75
th

 and 76
th

 Street, 

Chan Aye Thar Zan Township, Mandalay Region, 

Myanmar 

Telephone : 02 73941, 02 30838, 09 977150337, 09 977150304, 

09 977150398, 09 977150308, 09 977150313 

Fax : 02 71424 

E-mail : info@ngweyipale.com 

Webiste :  www.ngweyipale.com 

Contact person : U Lin Thein Aung (Admin Manager) 

Phone : 09 977150336, 09 444002600 

E-mail : lintheinaung777@gmail.com 

Factory address : Lauk Hpan village, Naunghkio Township, Shan State 

Objective : The production of adequate electricity for the new 

crown cement plant and for village electrification of 

the region. 

 

mailto:info@ngweyipale.com
http://www.ngweyipale.com/
mailto:lintheinaung777@gmail.com
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Particulars of executive and administrative body 

Name 

Nationality & 

National 

Registration 

Card No. 

Address of resident Designation 

U Thein Myint @ Chaung 

Hpin 

Myanmar 

13/Na Kha Na 

(Ei)000017  

No.(415), S2, Pyay Gyi Yan Lon 

Quarter, Aung Myay Thar Zan 

Township, Mandalay 

Managing 

Director 

U Maung Shwe @ Khin 

Maung Shwe 

Myanmar 

9/Ma Kha Na 

(N)047737  

No.101/2, Bu Kone Village, 

Patheingyi Township, Mandalay 

Director 

U Tun Win Myanmar 

9/Ma Ya Ma 

(N)053811  

No.76, Pyay Gyi Yan Lon Quarter, 

Aung Myay Tharzan Township, 

Mandalay 

Director 

U Kyaw Shein Myanmar 

9/Ma Na Ma 

(Ei)000048 

No.1/7, Theik Pan Street, Mahar 

Myaing Quarter, Mahar Aung Myay 

Township, Mandalay 

Director 

U Myo Myint Aung Myanmar 

13/La Ya Na 

(Ei)000608 

Building (A), Room (G-3), Shwe 

Gone Thu Housing, Pan Hlaing 

Quarter, Kyimyindaing Township, 

Yangon 

Director 

U Hla Win @ U Shin Si Myanmar 

9/Ma Na Ma 

(N)122804  

No.54, 78
th
 Street, Between 29 x 30 

Street, Hay Mar Zala Ward, Chan 

Aye Tharzan Township, Mandalay 

Director 

U Zaw Khaing Myint @ 

Kyauk Kyar Chan 

Myanmar 

13/Ka Ma Na 

(N)037294  

No.73, 33
th
 Street, Between 71 x 72 

Street, Yan Myo Lon Quarter, Chan 

Aye Tharzan Township, Mandalay 

Director 

U Aung Thu Ya Myanmar 

14/Ha Tha Ta 

(N)013309  

No.(YA/44), Yat Guat Gyi (8), Pyin 

Oo Lwin Township, Mandalay 

Resigned From 

Director (w.e.f 

28-1-2015) 

U Sein Myo Aung Myanmar 

9/Ma Na Ma 

(N)098578  

Wa(10-35), Thayarwaddy Mingyi 

Street, A-Quarter, Pyi Gyi Tagon 

Township, Mandalay 

Appointed As 

Director (w.e.f 

28-1-2015) 

 

The company is 100% owned by nationals, all shareholders are nationals. 

Number of the shares so allotted payable in cash - 143,385 Shares 

Nominal amount of the shares so allotted - 14,338,500,000  Kyats 

Amount paid or due and payable on cash such share - 100,000 Kyats 
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Figure-1: Certificate of Incorporation 
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2.2 Presentation of the environmental and social experts 

Myanmar Environment Sustainable Conservation, MESC is a consultant firm officially 

registered in 2014 as a limited company (a consultant/service company) at the Ministry of 

National Planning and Economic Development. Document: YaKa-8(Ga) 001/2014(004720), 

dated: 6
th

 June, 2014. Registration No. 830/2014-2015, (20-5-2014). The new company 

registered number is 110649193.  

The Transitional Registration/License No. of the consultant firm, MESC is No. 0003, ECD, 

Dated 1
st
 July 2017. 

Contact Address : Room no. (B -5), Building no.67/69, Parami Street, 16 Ward, Hlaing 

Township, Yangon Region 

Contact person : Myint Kyaw Thura 

  95 9 420105071 

Contact number : 95 9 73044903 

E-mail : myanmar.esc@gmail.com  

Facebook website : www.myanmar environment sustainable conservation.com 

Members of MESC who are IEE/EIA appraisers, or IEE/EIA practitioners or who are 

involved in this IEE/EIA project are as follows: 

Name 
Nationality & National 

Registration Card No. 

Registration/license 

No. by ECD 
Designation 

U Myint Kyaw Thura 

M.Sc (Zoology) 

Myanmar 

12/Da Ga Ta (N)028349 

0006 Managing Director, 

Biodiversity Specialist 

(Fauna),  

EIA practitioner and 

EIA Appraiser 

U Saw Han Shein 

B.Sc (Botany) 

M.Sc (Marine Biology) 

Myanmar 

10/Ma La Ma(N)008173 

0007 Retired Professor, EIA 

Practitioner and 

Appraiser 

Dr. Thiri Dawe Aung 

Ph.D (Zoology) 

Myanmar 

12/Da La Na (N) 029433 

0008 Biodiversity Specialist 

(Ornithologist) 

U Tin Tun Aung 

B.Sc (Engineering) 

Myanmar 

12/U Ka Ma (N)172111 

0009 Engineer and EIA 

practitioner 

Daw Khin Nhwe Naing 

M.Sc (Botany) 

Myanmar 

9/Pa Kha Ka (N)001252 

00010 Biodiversity Specialist 

(Flora),  

Environment Researcher 

mailto:myanmar.esc@gmail.com
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U Than Soe Oo 

M.Sc (Forestry) 

Myanmar 

9/Ma Na Ma (N) 050808 

00011 EIA practitioner 

U Oakka Kyaw Thu 

B.Sc (Geology) 

Myanmar 

7/Ya Ta Ya (N) 090371 

00012 Geologist 

Daw Thin Thin Yee 

B.Sc (Chemistry) 

Myanmar 

12/Tha Ga Ka (N)039292 

00013 Chemical Environment 

Researcher, Computer 

Programmer 

 

- U Myint Kyaw Thura is involved in fauna study, EIA practitioning and appraising and 

writing of report, in part. 

- U Saw Han Shein is involved in EIA practitioning appraising and report writing (chief 

report writer). 

- Dr. Thiri Dawe Aung involved in avifauna study writing part of report. 

- U Tin Tun Aung is involved in the EIA practitioning and aspects of the report and 

provision of information, data and facts and writing part of the report. 

- Daw Khin Nhwe Naing is involved in flora study and writing report, in part. 

- U Than Soe Oo is involved in EIA practitioning and part of the report writing 

especially on the socio-economic aspect, 

- U Oakka Kyaw Thu is involved in the geological and geographical aspects by 

conduction desktop survey and gathering of secondary information on local geology. 

- Daw Thin Thin Yee is involved in the physical aspects, especially ambient air, water 

quality, noise and vibration and soil etc and compilation of data on the physical 

components; including secondary information on weather. 

Actually members of MESC always work together wholly as a tight-knit group in writing of 

each and every EMP/IEE/EIA report. Discussion, consensus building, cooperation and 

coordination are the principle and norm of the consultant firm. 

MESC has also part time members working as free lances. 

The firm is not in a position to employ all its part time members on a permanent basis. 
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These are botanists, zoologists, ornithologists, ecologists, aquatic ecologists, social scientists, 

medical officer (doctor), engineers and geologists working with this firm. 

For the physical and chemical environmental studies MESC has to hire experts, say for 

example, from the Health Department and from registered laboratory in Yangon. Since 

portable test kits are sometime not reliable, experts from the Health Department have to be 

hired for the analysis of air quality. Experts from a registered laboratory were hired for the 

analysis of water (or samples have to be sent to the laboratory). 

Members of MESC have quite a lot of experiences with IEE, EIA and SIA works. 

So far, starting from 2014 MESC has been involved in IEE, EIA, SIA and EMP projects: 

such as limestone minings/quarries; gold and copper minings; tin and tungsten minings; coal 

minings; cement factories; Iron and steel factory; hotel and housing projects; fuel storage 

tank farms; fuel storage and distribution terminal; cigarette factory, paper factory, electronic 

parts factory, ear-phone factory, saw mill/lumbering project, motorcycle and spare parts 

factory, sugar factory, hydro power electricity project, coal fired thermal plant, water boom 

park, zip line project, seed processing plant, specific taxonomic and ecological study of 

herpetofauna, specific biodiversity and ecological survey of forest and parts etc projects. 

MESC is now involved in the on-going project such as private hospital project, biomass 

power plant, assembly and installation of lifts, escalators and elevator, transmission line, 

shopping center project, villa project, aquaculture project, industrial factory complex project, 

assembling/marketing car projects, concrete transmission poles, soft drinks and drinking 

water and sugar mill. Some members have also participated in road construction (air quality) 

project, herpetological survey in association with foreign experts. 
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Figure-2: Transitional certificate of consultant firm 
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2.3 Presentation of health expert 

As regards health expert the Consultant Firm (MESC) is not in a position yet, to employ 

health experts for EIA. 

However, the consultant firm (MESC) has one part time medical officer (MBBS), who 

cannot be called an HIA expert yet.  

One of the senior members, U Myint Kyaw Thura is the General Secretary of Myanmar 

Environmental Assessment Association (MEAA) and holds an HIA certificate. (Online 

training on HIA cosponsored by IFC, Australia Aid and MEAA, Oct 2010. One junior 

member has attended special lecture classes provided by HIA experts from MEAA. 

In undertaking EIA works MESC has always asked for the help of technicians from the 

Occupational Environmental Health Division (OEHD) of the Department of Public Health. 

Ambient air/emission and water quality/effluent, noise and vibration are measured and 

analysed by experienced technicians from Occupational and Environmental Health Division 

(OEHD), Ministry of Health and Sports. 

One day when Health Impact Assessment (HIA) becomes mandatory the company and 

consultant firm will hire health experts, for this matter. 
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Figure – 3: Certificate of HIA 
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3. ENVIRONMENTAL POLICY, LEGAL AND INSTITUTIONAL FRAME WORK 

3.1 Corporate environmental and social policies 

(Reproduced from: International Finance Corporation (IFC), Policy on Environmental and 

Social Sustainability, 2012) 

There are eight performance standards for a big company to do business in a new area. The 

project proponent will follow these standards as practical as possible. At the moment the 

company has not yet any written policy or written statement on environment. 

I) Assessment and Management of Environmental and Social Risks and Impacts 

- identify and evaluate environmental and social risks and impacts of the project 

- adopt mitigation measures to avoid, or if avoidance is not possible, minimize or 

mitigate the impact; compensate for the impacts on people and on the environment 

- promote improved environmental and social performance through the effective use of 

management system 

- ensure that grievances from the effected people are responded and managed 

appropriately 

- promote and provide means for adequate engagement with the community throughout 

the project period 

II) Labour and Working Conditions 

- promote the fair treatment, non-discrimination and equal opportunity of workers 

- establish, maintain and improve the worker-management relationship 

- promote compliance with national employment and labour laws 

- promote safe and healthy working conditions and the health of workers 

- avoid the use of forced labour and child labour 

III) Resource Efficiency and Pollution Prevention 

- avoid or minimize adverse impacts or human health and the environment by avoiding 

or minimizing pollution from project activities 

- promote more sustainable use of resources, including energy and water 

- reduce project-related GHG emissions 

IV) Community Health, Safety and Security 

- avoid adverse impact on the health and safety of the community during the project life 

- ensure that the safeguarding of personnel and property is carried out in accordance 

with relevant human rights principles and in a manner that avoids or minimizes risks 

to the community 
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V) Land Acquisition and Involuntary Resettlement 

- avoid, and when avoidance is not possible, minimize displacement by exploring 

alternative project designs 

- avoid forced eviction 

- avoid, or where avoidance is not possible, minimize social and economic impacts 

from land acquisition or restriction on land use by  

(i) providing compensation for loss of assets at replacement cost (value of asset plus 

transaction costs), and 

(ii) ensure that resettlement activities are implemented with appropriate disclosure of 

information, consultation and the informed participation of those effected 

- improve or restore, the livelihoods and standards of living of displaced persons 

VI) Biodiversity Conservation and Sustainable Management of living Natural 

Resources 

- protect and conserve biodiversity 

- maintain the benefits from ecosystem services 

- promote the sustainable management of living natural resources through the adoption 

of practices that integrate conservation needs and development priorities 

VII) Indigenous Peoples 

- ensure that the development process fosters full respect for the human rights, dignity, 

aspirations, culture, and natural resource-based livelihoods of indigenous peoples 

- avoid adverse impacts of project on indigenous people, or when avoidance is not 

possible, minimize and/or compensate for such impacts 

- promote sustainable development benefits and opportunities for indigenous people in 

a culturally appropriate manner 

- establish and maintain an ongoing relationship with these people throughout the 

project period 

- respect and preserve the culture, knowledge and practices of indigenous peoples 

VIII) Cultural Heritage 

- protect cultural heritage from the adverse impacts of project activities and support its 

preservation 

- promote the equitable sharing of benefits from the use of cultural heritage 
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Principle for Environmental and Social Sustainability 

The ethic code for 21
th

 century big business is not to make profit at the expense of the 

environment and the local community. 

The big company should not focus only on economically viable venture but also on 

functionally sound and ecologically viable as well as socially sustainable venture. 

Environmental and social policy of Ngwe Yi Pale' Cement Co., Ltd 

The company pledges to comply with all the environmental Laws, Rules and Regulation 

concerning the generation of electricity from coal fired thermal plant. The company also 

pledges to do the business that will be environmentally sound as far as possible. 

The company will endeavour to: 

 Operate the factory with an environmentally and socially responsible manner and to 

comply with laws and regulation 

 Prevent pollution of surrounding area; monitoring and adopting suitable measures for 

environment protection 

 Implement EMP effectively to mitigate pollution of water, land, air, noise and dust 

and proper disposal of waste 

 Develop green belt in available space 

 Conservation of natural resources (water, coal) and energy as far as possible 

 Create environmental awareness among employees and local community through 

education and training 

 Duly compensate for any loss or damage of local people properties 

 Duly implement meaningful CSR programme (2% of the net profit will be set aside 

for execution of CSR programme).  

Corporate Social Responsibility (CSR) 

CSR has become mandatory in most developed countries. It has also become mandatory for 

big companies doing business in developing countries. In fact it has become an official policy 

of many big companies worldwide. 

A big company that is doing business in an area must commit itself to environmental and 

social sustainability. The motto is "do not harm the environment and the people". 

The company must take the responsibility for community development as far as possible. A 

certain amount of budget or 2 percent of the net profit has to be allocated for CSR activities, 

it is learnt. 
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Many view CSR as a form of compensation for the environmental and socio-economic 

components impacted. The main objective of CSR is more than mitigation and compensation; 

but also for the economic and social development of the community impacted by the project. 

The compensation for land or property lost or damaged due to project, the construction of 

school, and clinic, the improvement for infrastructure and the provision of alternative 

livelihoods, donations, charities etc. are parts of CSR activities. The CSR activities must be 

meaningful and effective, not a mere formality. 

The main essence of CSR is taking the responsibility for the community development. And 

the main principles of CSR are: 

- not to destroy the environment 

- not to infringe on human rights 

- not to get involve in child labour or forced labour, and 

- not to get involve in bribery and corruption in league with corrupt officials or 

authorities when doing business. 

CSR programme implemented  

So far the company has already spent Ks 989,089,750 for CSR programme. CSR programme 

was started even when no profit is realized yet. (See ANNEX). 

Commitment 

The project proponent is commitment itself to the continuation of its CSR programme. 2% of 

the net profit will be allotted for execution of CSR programme. 

 

 

 

 

 

 

 

U Sein Myo Aung 

Executive Director 

Ngwe Yi Pale' Cement Co., Ltd 
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3.2 Policy and legal frame work 

The environmental policy is to protect and conserve the environment while striving for 

national development; in other words to aim for sustainable development. 

The National Environmental Policy (1994) is: 

- to achieve harmony and balance between socio-economic, natural resources and 

environment through the integration of environmental considerations into the 

development process enhancing the quality of life of all its citizens 

In short, the policy covers three strategic areas: 

(a) Clean environment and health, functioning ecosystem 

(b) Sustainable development, and 

(c) Mainstreaming environmental protection and management. 

Article 42 of Myanmar Constitution (2008) clearly states that "The Union shall protect and 

conserve national environment". 

Environmental conservation is an obligation of every citizen of Myanmar as per the 

Myanmar constitution (2008). Section-8, Article 390 of the constitution states that "Every 

citizen has the duty to assist the Union in carrying out the following matter: (b) 

environmental conservation. 

The conservation of the environment was/is one of the priorities of successive governments. 

Myanmar is cooperating with the international community to draft a national environment 

policy and adopt its main tasks in order to contribute to sustainable development, policies, 

strategies and work programmes relating to climate change, a framework for a green 

economy and strategies and work programmes for waste management. 

The nation is in the process of formulating a new and comprehensive national environmental 

policy. Since 2015 United Nations Development Programme (UNDP) has been supporting 

the government to formulate a new national environmental policy that places environmental 

consideration at the centre of efforts to promote economic and social development, reduce 

poverty and mitigate and adapt to climate change and natural disasters. 

This national environmental policy will ensure environmental protection and sustainable 

development across the country. 

The pragmatic aim is to integrate environmental governance into the national economic 

development programme. This is indeed a new multifaceted national environmental policy 

and strategic frame work that address new challenges. 
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3.2.1 Existing applicable laws and rules 

Ngwe Yi Pale' Cement Co., Ltd shall comply with the following laws relating to 

environmental, socioeconomic and health affairs. 

1. The Environmental Conservation Law, 2012 

2. The Environmental Conservation Rules, 2014 

3. Environmental Impact Assessment Procedure, 2015 

4. National Environmental Quality (Emission) Guideline, 2015 

5. The Ethnic Rights Protection Law, 2015 

6. Myanmar Investment Law, 2016  

7. Myanmar Investment Rules, 2017 

8. The Burma Companies Act, 1914 

9. Private Industrial Enterprise Law, 1990 

10. Electricity Law, 2014 

11. Electricity Rules, 2015 

12. Myanmar Insurance Law, 1993 

13. Myanmar Mine Law, 2015 

14. Myanmar Mine Rules, 2016 

15. Boiler Law, 2015 

16. Labour Organization Law, 2011 

17. Settlement of Labour Disputes Law, 2012 

18. Employment and Skill Development Law, 2013 

19. Minimum Wages Law, 2013 

20. Payment and Wages Law, 2016 

21. Leaves and Holidays Act, 2014 

22. Workmen's Compensation Act, 1923 

23. The Social Security Law, 2012 

24. Occupational Health and Safety Law, 2019 
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25. The Factories Act, 1951 

26. Myanmar Public Health Law, 1972 

27. Prevention and Control of Communicable Diseases Law, 1995 

28. The Control of Smoking and Consumption of Tobacco Product Law, 2016 

29. The Protection and Preservation of Cultural Heritage Region Law, 1998 

30. Protection and Preservation of Antique Objects Law, 2015 

31. The Protection and Preservation of Ancient Monument Law, 2015 

32. Conservation of Water Resources and River Law, 2006 

33. Conservation of Water Resources and River Rules, 2013 

34. The Forest Law, 2018 

35. The Conservation of Biodiversity and Protected Areas Law, 2018 

36. Farmland Law, 2012 

37. Fire Brigade Law, 2015 

38. Fresh Water Fisheries Law, 1991 

39. Prevention of Hazards from Chemical Substances Law, 2013 

40. The related laws enacted by Shan State Hlutaw and rules issued by Shan State 

Government 

The above-mentioned laws and guidelines are directly or indirectly related to the project. The 

company will comply with all these laws. Since these laws cover a very wide spectrum and 

various aspects, the company is not in a position to read and study all these laws. The 

company, therefore, has hired a legal expert to deal with the details of these laws. 

When implementing the project the company authority will apply the common sense and 

simple logics not to pollute the air, water, land and the community. When it comes to details 

the legal expert hired by the company will assist the company to comply with these laws, 

accordingly. 

Staffs will be educated and trained for environmental awareness and for maintenance of 

environmental performance during the entire life of the project.  

However, certain points or Articles of the law which are of great environmental relevent are 

excerpted and reproduced as follows: 
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Excerpts of Laws, Rules and Act of relevance 

The project proponent shall comply with the following Law, Rule, Act particularly the 

Sections/Articles reproduced below. 

1. The Environmental Conservation Law, 2012 

Section-7 (d):  The ministry prescribes environmental quality standards including standards 

on emission, effluents, solid wastes, production procedures, processes and products for 

conservation and enhancement of environmental quality; 

Section-14: A person causing a point source of pollution shall treat, emit, discharge and 

deposit the substances which cause pollution in the environment in accord with stipulated 

environmental quality standards. 

Section-15: The owner or occupier of any business, material or place which causes a point 

source of pollution shall install or use an on-site facility or controlling equipment in order to 

monitor, control, manage, reduce or eliminate environmental pollution. If it is impracticable, 

it shall be arranged to dispose the wastes in accord with environmentally sound methods. 

Section-24: The Ministry may, in issuing the prior permission, stipulate terms and conditions 

relating to environmental conservation. It may conduct inspection whether or not it is 

performed in conformity with such terms and conditions or inform the relevant Government 

departments, Government organization to carry out inspections. 

Section-29: No one shall violate any prohibition contained in the rules, notification, orders, 

directives and procedures issued under this Law. 

Section-32: Whoever violates any prohibition contained in the rules, notifications, orders, 

directives and procedures issued under this Law shall, on conviction, be punished with 

imprisonment for a term not exceeding one year, or with fine, or with both. 

2. The Environmental Conservation Rules, 2014 

Rule-69 (a): Any person shall not emit, cause to emit, dispose, cause to dispose, pile and 

cause to pile, by any means, the pollutants to environment and hazardous waste or hazardous 

material stipulated by  notification under the Law and any these rules at any place which may 

affect the public directly or indirectly. 

Rule-69 (b): Any person shall not carry out the action which can be damaged to natural 

environment which is changing due to ecosystem and  such system, except the permission of 

the relevant Ministry in order to the interest of the public. 
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3. Environmental Impact Assessment Procedure, 2015  

Section -102: The project Proponent shall bear full legal and financial responsibility for: 

(a) All of the Project Proponent’s actions and omissions and those of its contractors, 

subcontractors, officers, employees, agents, representatives, and consultants 

employed, hired, or authorized by the Project acting 

(b) PAPs until they have achieved socio-economic stability at a level not lower than that 

in effect prior to the commencement of the Project, and shall support programs for 

livelihood restoration and resettlement in consultation with the PAPs, related 

government agencies, and organizations and other concerned persons for all Adverse 

Impacts. 

Section-103: The project proponent shall fully implement the EMP, all project commitments, 

and conditions and is liable to ensure that all contractors and subcontractors of the project 

comply fully with all applicable laws, the rules, this procedure, the EMP, project 

commitments and condition when providing services to the project. 

Section-104: The project proponent shall be responsible for and shall fully and effectively 

implement, all requirements set forth in ECC, applicable laws, the rules, this procedure and 

standards. 

Section-105: The project proponent shall timely notify and identify in writing to the ministry, 

providing detailed information as the proposed project's potential adverse impacts. 

Section-106:  The project proponent shall, during all phase of the project (Preconstruction, 

Construction, Operation, Decommissioning, Closure and Post-closure) engage in continuous, 

proactive and comprehensive self-monitoring of the project and activities related thereto, all 

adverse impacts, and compliance with applicable laws, the rules, this procedure, standards, 

the ECC and the EMP. 

Section-107:  The project proponent shall notify and identify in writing to the ministry any 

breaches of its obligations or other performance failures or violations of the ECC and the 

EMP as soon as reasonably possible and in any event, in respect of any breach which would 

have a serious impact or where the urgent attention or the ministry is or may be required, 

within not later than twenty-four (24) hours, and in all cases within seven (7) days the project 

proponent becoming aware of such accidents. 

Section-108:  The project proponent shall submit monitoring reports to the ministry not less 

frequently than every six (6) months, as provided in a schedule in the EMP, or periodically as 

prescribed by the ministry. 
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Section-109:  The monitoring reports shall include: 

a) Documentation of compliance with all conditions 

b) Progress made to date on implementation of the EMP against the submitted 

implementation schedule 

c) Difficulties encountered in implementing EMP and recommendations for remedying 

those difficulties and steps proposed to prevent or avoid similar future difficulties 

d) Number and type of non-compliance with the EMP and proposed remedial measures 

and timelines for completion of remediation 

e) Accidents or incidents relating to the occupational and community health and safety, 

and the environment, and  

f) Monitoring data of environmental parameters and conditions as committed in the 

EMP or otherwise required. 

Section-110: Within ten(10) days of completing a monitoring report as contemplated in 

Article 108 and Article 109 in accordance with the EMP schedule, the Project Proponent 

shall make such report (except as relate to National Security concerns) publicly available on 

the Project’s website, at public meeting places (e.g libraries, community halls) and at the 

Project offices. Any organization or person may request a digital copy of a monitoring report 

and the Project shall, with ten (10) days of receiving such request, submit a digital copy via 

email or as may otherwise be agreed upon with the requestor. 

Section-113: For purpose of monitoring and inspection, the Project Proponent: 

(a) Shall grant to the Ministry and/or its representatives, at any time during normal 

working hours, access to the Project’s offices and to the Project site and any other 

location at which the Project activities or activities related to the Project are 

performed; and 

(b) From time to time as and when the Ministry may reasonably require, shall grant the 

Ministry access to the Project’s offices and to the Project site and any other location at 

which the Project activities or activities related to the Project are performed. 

Section-115: In the event of an emergency, or where, in the opinion of the Ministry, there is 

or may exist a violation or risk of violation of the compliance by the Project with all 

applicable environmental and social requirements, the Project shall grant full and immediate 

access to the Ministry at any time as may be required by the Ministry. 

Section-117: The Project Proponent shall further ensure that the Ministry’s rights of access 

hereunder shall extend to access by the Ministry to the Project’s contractors and information 

storage, and persons. 
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4. National Environmental Quality (Emission) Guideline, 2015 

All the guidelines that are of relevance for this project are shown under a separate section of 

this report. 

5. The Ethnic Rights Protection Law, 2015 

Section-5: Indigenous people (ta-ne tain-yin-tha) should receive complete and precise 

information about extractive industry project and other business a activities in their area 

before project implementation so that negotiation between groups and the 

Government/companies can take place. 

6. Myanmar Investment Law, 2012 (Amended 2016) 

Section-50: (d) The investor shall register the land lease contract at the Office of Registry of 

Deeds in accordance with the Registration Act. 

Section-50: (e) The Government may grant more favorable terms and conditions for the lease 

of land and the use of land by Myanmar citizen investors. 

Section-51: The investor: 

(a) May appoint any citizen who is a qualified person as senior manager, technical and 

operational expert, and advisor in his investment within the union in accordance with 

the law. 

Section-65: The investor:                                                  

(e) shall immediately inform the Commission if it is found that natural mineral resources 

or antique objects and treasure trove not related to the investment permitted above and 

under the land on which the investor is entitled to lease or use and not included in the 

original contracts. If the Commission allows, the investor shall continue to carry out 

the investment in such land, and if not allowed, the investor shall transfer and carry 

out, by obtaining the permission, at the substituted place which is selected and 

submitted by him; 

(f) Shall not make any significant alternation of topography or elevation of the land on 

which he is entitled to lease or to use, without the approval of the commission. 

(g) Shall abide by applicable laws, rules, procedures and best standards practiced 

internationally for this investment so as not to cause damage, pollution, and loss to the 

natural and social environment and not to cause damage to cultural heritage; 

(i) Shall close and discontinue the investment only after payment of  compensation to 

employees in accordance with applicable laws for any breach of employment 

contracts, closure of investment, sale and transfer of investment, discontinuation of 

investment, or reduction of workforce;  
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(j) Shall pay wages and salaries to employees in accordance with applicable laws, rules, 

procedures, directives and so forth during the period of suspension of investment for a 

credible reason;  

(k) Shall pay compensation and indemnification in accordance with applicable laws to the 

relevant employee or his successor for injury, disability, disease and death due to the 

work;   

(l) Shall supervise foreign experts, supervisors and their families, who employ in their 

investment, to abide by the applicable laws, rules, orders and directives, and the 

culture and traditions of Myanmar;  

(m) Shall respect and comply with the labor laws;  

(o) Shall pay effective compensation for loss incurred to the victim, if there are damage 

to the natural environment and socioeconomic losses caused by logging or extraction 

of natural resources which are not related to the scope of the permissible investment, 

except from carrying out the activities required to conduct investment in a permit or 

an endorsement.  

(p) Shall allow the Commission to inspect in any places, when the Commission informs 

the prior notice to inspect the investment;   

(q) Shall take in advance permit or endorsement of the Commission for the investments 

which need to obtain prior approval under the Environmental Conservation Law and 

the procedures of environmental impact assessment, before undertaking the 

assessment, and shall submit the situation of environmental and social impact 

assessment to the Commission along the period of activities of the investments which 

obtained permit or endorsement of the Commission. 

Section-73: The investor shall insure the types of insurance stipulated in the provision of the 

rules at any insurance enterprise which is entitled to carry out insurance businesses within the 

Union. 

7.  Myanmar Investment Rules, 2017 

Rules-202: The Investor must comply with the conditions of the Permit and other applicable 

laws when making an Investment. 

Rule-203: The Investor shall fully assist while negotiating with the Authority for settling the 

grievances of the local community that have been effected due to Investments. 

Rules-206: It the Investor is desirous to appoint a foreigner as senior management, technician 

expert or consultant according to section 51(a) of the law, it shall submit such foreigner’s 

passport, expertise evidence or degree and profile to the Commission Office for approval. 



 
 

75 
Myanmar Environment Sustainable Conservation Co., Ltd 

Rules-212: Every Investor that holds the Permit or Tax Incentives must have taken out the 

relevant insurance out of the following types of insurance at any insurance business that holds 

the license in the Union based on the nature of the business: 

(a) Property and Business Interruption Insurance;  

(b) Engineering Insurance; 

(c) Professional Liability Insurance; 

(d) Professional Accident Insurance; 

(e) Marine Insurance; and  

(f) Workmen Compensation Insurance. 

8. The Burma Companies Act, 1914 

Part II; Section-4 (1): No company, association or partnership consisting of more than ten 

persons shall be formed for the purpose of carrying on the business of banking unless it is 

registered as a company under this Act. 

Part IV; Section-72 (1): A company shall as from the day on which it begins to carry on 

business, or as from the twenty-eighth day after the date of its incorporation, whichever is the 

earlier, have a registered office to which all communications and notices may be addressed. 

Form I; Section-27 (A): 

(1) Name of the company. 

(2) Country of incorporation of the company. 

(3) Location of the company's Head Office and/or principal office in the Union of Burma. 

(4) The objects for which the company is formed (field of business). 

(5) (a) The amount of Capital and the number of shares into which the Capital is divided. 

(b) If more than one class of shares in authorized, the description of each class. 

(6) The names, addresses and nationality of the directors. 

(7) The maximum amount of indebtedness which may be incurred by the company and 

also a prohibition against the contracting of debts in excess of that mount. 

(8) Period of validity of permit. 

(9) Statement of compliance with legal requirements for issue of Capital including the 

amount to be paid in before business is commenced. 

Statement of compliance with such conditions as may be prescribed. 
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9. Private Industrial Enterprise Law, 1990 

Section-4: (a) Any person desirous of conducting any private industrial enterprise;  

(b) Any person conducting any private industrial enterprise on the day this Law 

is enacted; by using any type of power which is three horsepower and above 

or manpower of ten wage-earning workers and above shall register under this 

Law. 

Section-13: The duties of the entrepreneur are as follows:-  

(a) Shall pay the registration fees, fees for the renewal of registration and other payable 

duties and taxes prescribed by the Directorate;  

(b) Shall abide by the terms and conditions of the registration certificate;  

(c) Shall conduct the enterprise by opening an account with the relevant bank in the name 

of its registered enterprise; 

(f) Shall shift the place of enterprise, change the nature of enterprise, amalgamate 

enterprises and split up enterprises only with the approval of the Directorate;  

(g) Shall abide by the orders and directives issued from time to time by the Ministry and 

the Directorate;  

(h) Shall also abide by the existing laws. 

Section-26: No one shall conduct a private industrial enterprise contained in section ~ without 

obtaining registration under this Law. 

Section-27: An entrepreneur:  

(a) In distributing and selling the goods he has produced shall not sell without a trade 

mark;  

(b) Shall not violate any provision of section 13;  

(c) Shall not fail to comply with any order or decision passed by the Minister and the 

Director General. 

10. Electricity Law, 2014 

Section-10: When engaging in electricity activities, the ministry, the relevant region or state 

government and the head ("oozi") of the relevant self-administered division or self- 

administered zone – 

(b) shall carry out an environmental impact assessment (EIA) in order to minimize the 

impact on the environment in accordance with the provisions stipulated in the 

Environmental Conservation Law. They shall pay compensation for the impact and 

contribute to the environmental conservation fund. Private entrepreneurs holding a 

license must also comply with these points 
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Section-18: The license holder has the right to engage in electric power generation and 

distribution only after having received the electrical hazards safety certificate from the chief 

inspector. 

Section-21: (a) The license holder shall, if he fails to comply with the law, rules, regulations, 

procedures, orders and directions or the specified quality, standards and norms, be 

responsible in accordance with the law if any person or organization is affected or suffers a 

loss as a result. 

Section-22: (a) The license holder shall be responsible in accordance with the law if any 

person or organization is affected or suffers a loss due to his negligence in performance; 

Section-26: The license holder must comply with the following-  

(a) Electricity exploration must be done in accordance with the law; 

(b) In electric power generation, transmission and distribution- 

(1) Electrical power must be generated as specified in the license;  

(2) Instruments for measuring electric power and protective equipment must be 

systematically used and maintained in accordance with the stipulations. 

Section-27: The license holder and the authorized person must inform the chief inspector and 

the relevant department in charge immediately if an electrical hazard has accidentally 

occurred when generating, transmitting, distributing or consuming electric power. 

Section-40: The license holders comply with the rules, norms and procedures issued by the 

ministry and must accept necessary inspections by the relevant government departments and 

organizations. 

Section-68: If the negligence or irresponsibility of the license holder or of persons assigned 

by him has caused injury, disability or death by electrocution or fire, the aggrieved person has 

the right to request compensation from the license holder as follows-  

(a) If the aggrieved person is entitled to compensation according to the existing labour 

compensation law, the compensation specified in this law;  

(b) If the aggrieved person is not entitled to compensation according to the existing labour 

compensation law, the compensation specified in the rules, issued under this law 

11. Electricity Rules, 2015 

Section-19: The contractor shall be responsible for the contractual services provided by the 

contractor and the contractor. Business procedures must comply with performance standards. 

Section-67: The permit holders in the electric power permits are subject to the guidelines 

issued by the Ministry of Electric Power. Cooperation in the investigation of the increase in 

electricity burden and the need for drawing up the demand for electricity. 
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12. Myanmar Insurance Law, 1993 

Section-15: Owner of motor vehicles shall effect life insurance for a minor 

Section-16:  An entrepreneur or organization operating an enterprise which may cause loss to 

state-owned property or which may cause damage to the life and property of the public or 

which may cause pollution to the environment shall effect compulsory General Liability 

Insurance with the Myanmar Insurance. 

13. Myanmar Mine Laws, 1994 (Amended, 2015) 

Objective (f): not to destroy the environment due to mining activities. 

Chapter-4, Section-13(e): Plan and manage for mining activities without harming the 

environment. 

This includes : to set up fund for environmental conservation 

: set up fund for implementation of decommissioning and rehabilitation 

Chapter-5: is permit for the use of water (if public water) 

Chapter-10: is offences and penalties for doing mining business and associated business 

without permit. 

Section-29: The Ministry may with the approval of the Government issue prohibitions in 

respect of purchasing obtaining, storing, possessing, transporting, selling, transferring of any 

mineral obtained from mineral production. 

14. Myanmar Mine Rules, 1996 (Amended, 2018)  

Among the regulation, are: the permit holder must: 

- Minimize environmental negative impacts on local communities and make an annual 

contribute to a fund for environmental conservation (Article-13). 

- Contribute to Mine closure fund for rehabilitation (Article-13). 

- Not to pollute and to maintain water quality above and below ground (M Rule-154). 

- Make provision for safety and prevention of accidents at the mine/quarry site (Article-

13). 

- Provide all necessary measures for safety in the mine/quarry (M Rule-176). 

- Monitor and regularly impact and maintain the working environment, tools and 

equipment and others for safe working, (M Rule-176). 

Prepare and emergency plan (M Rule-176), among others. 
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15. Boiler Law, 2015 

Section-5: Any person desirous to use a boiler for any enterprise shall register under this law. 

Section-6: A boiler shall be manufactured in accord with Myanmar standards and 

international standards. 

Section-7: The documents and certificates relating to the boiler shall be attached to the 

application and submitted to the inspector when applying for the registration of the boiler 

under section-5. 

Section-12: The owner shall: 

(a) Apply to the respective inspector to obtain certificates in accord with the prescribed 

manner. 

(b) Apply to register only for the boiler constructed in accord with Myanmar standards or 

international standards. 

Section-14: The owner shall apply to the respective inspector in advance in order to obtain 

permission though he or she has obtained the certificate or the provisional order if desirous to 

carry out any of the following matters:  

(a) Using the boiler at more than allowable pressure 

(b) Repairing, altering adding or renewing any steam-pipe, pipe or any mounting or other 

fitting attached such steam pipe, feed-pipe or mounting or other fitting attached to the 

boiler. 

Section-15: The owner shall submit the certificate or provisional order when so requested by 

the respective government department and organization as may be necessary. 

Section-18:  The owner shall inform immediately to the inspector if any accident occurs. 

Section-19: The owner shall not:  

(a) use a boiler at a pressure higher than allowable pressure; 

(b) repair and alter or force to repair and alter the safety valve to exceed allowable 

pressure; 

(c) do any act contained in sub-section (b) of section 14 without permission. 

Section-20: The owner shall not use the following boiler: 

(a) Boiler without certificate or provisional order 

(b) Boiler of which certificate or provisional order is void  

(c) Boiler of which certificate or provisional order is revoked. 
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Section-21: The owner shall engrave the register number specified by the chief inspector in 

accord with the prescribed manner. 

Section-22: The owner: 

(a) has the right to use a boiler in accord with the prescribed manner if he or she obtains 

certificate or provisional order; 

(b) may, if desirous to alter the term of the certificate or provisional order, apply in 

advance for inspection before the expiry of the term of such certificate or provisional 

order. 

Section-24: The owner shall not: 

(a) Carry out with the person who has not boiler repairer certificate on the receipt of 

notice to repair, alter, add or renew any boiler, steam pipe, feed pipe or any mounting 

or other fitting attached to such boiler, steam-pipe and feed pipe. 

(b) Assign any person to charge the boiler used in the work except the person who 

operates and maintains the boiler 

Section-29: (a) Any person desirous to obtain a boiler attendant certificate may apply to the 

respective inspector in accord with the stipulations; 

Section-30: The boiler attendant shall: 

(a) have the right to operate the boiler which is issued certificate or provisional order with 

the approval of the owner; 

Section-31: The boiler attendant shall not use the boiler at more than allowable pressure. 

Section-38: The inspector, in accord with the prescribed manners, shall: 

(a) Inspect the boiler existing within the area where he is responsible,  

(b) Inspect any boiler existing anywhere according to the assignment of the Chief 

Inspector. 

Section-40: During performing under section 38, an inspector may enter and inspect any 

place or building in which he has reason to believe that a boiler is in use. 

Section-59: No one shall amend, alter, deface, destroy the form and make invisible the 

register number engraved under section 21. 

Section-62: No one shall adjust and alter the safety valve in order to exceed the allowable 

pressure on his volition or under the instruction of the owner. 
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16. Labour Organization Law, 2011 

Section-17: The labour organization shall have the right to carry out freely in drawing up 

their constitution and rules, in electing their representatives, in organizing their 

administration and activities or in formulating their programmes the labour organization has 

the right to negotiate and settle with the employer if the workers are unable to obtain and 

enjoy the right of the workers contained in the labour laws and to submit demands to the 

employer claim in accord with the relevant law if the agreement cannot be reached. 

Section-18: The labour organizations have the right to demand the relevant employer to re-

appoint a worker if such worker is dismissed by the employer and if there is cause to believe 

that the reason of such dismissal  were based on labour organization membership or 

activities, or were not in conformity with the labour law. 

Section-19: The labour organizations have the right to send representation to the Conciliation 

Body in settling the dispute between the employer and the worker. Similarly, they have the 

right send representatives to the Conciliation Tribunal formed with the representatives from 

the various levels of labour organization. 

Section-20: In discussing with the Government the employer and the complaining workers in 

respect of workers’ right or interests contained in the labour laws, the representative of the 

labour organization also have the right to participate and discuss. 

Section-21: The labour organizations have the right to participate in solving the collective 

bargains of the workers in accord with the labour laws. 

Section-22: The labour organizations shall carry out peacefully in carrying out holding 

meetings, going on strike and carrying out other collective activities in accord with the 

procedure, regulations, by-law and any directives prescribed by the relevant labour 

Federation ship. 

17. The Settlement of Labour Dispute Law, 2012 

Section-38: No employer shall fail to negotiate and coordinate in respect of the complaint 

with the prescribed period without sufficient cause 

Section-39:  No employer shall alter the condition of service relating to workers concerned in 

such dispute at the consecutive period before commencing the dispute within the period 

under the investigation of the dispute before the Arbitration Body or Tribunal, to affect the 

interest of such workers immediately. 

Section-40: No party shall proceed to lock-out or strike without accepting negotiation, 

conciliation and arbitration by Arbitration Body in accord with this law in respect of a 

dispute. 
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Section-51: It an employer in the course of settlement of dispute commits any action 

omission without sufficient case, which by causing reduction in production resulting so as to 

reduce the workers’ benefits shall be liable to pay full compensation in the amount 

determined by the Arbitration Body or Tribunal. Such money shall be recovered as the arrear 

of land revenue. 

18. Employment and Skill Development Law, 2013 

Section-5: (a) (1) If the employer has appointed the employee to work for an employment, 

the employment agreement shall be made within 30 days. But it shall not 

be related with government department and organization for a permanent 

employment.  

(2) If pre training period and probation period are stipulated before the 

appointment the said trainee shall not be related with the stipulation of 

sub‐section (1).  

(b) The following particulars shall be included in the employment agreement:  

(1) The type of employment;  

(2) The probation period;  

(3) Wage, salary;  

(4) Location of the employment;  

(5) The term of the agreement;  

(6) Working hour;  

(7) Day off, holiday and leave;  

(8) Overtime;  

(9) Meal arrangement during the work hour;  

(10) Accommodation;  

(11) Medical treatment;  

(12) Ferry arrangement to worksite and travelling;  

(13) Regulations to be followed by the employees;  

(14) If the employee is sent to attend the training, the limited time agreed by the 

employee to continue to work after attending the training;  

(15) Resigning and termination of service;  
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(16) Termination of agreement;  

(17) The obligations in accord with the stipulation of the agreement;  

(18) The cancellation of employment agreement mutually made between employer 

and employee;  

(19) Other matters;  

(20) Specifying the regulation of the agreement, amending and supplementing;  

(21) Miscellaneous.  

(c) The worksite regulations contained in the employment agreement shall be in 

compliance with any existing law and the benefits of the employee shall not be less 

than those of the any existing law.  

(d) According to the employment agreement, the Ministry shall issue the notification for 

paying the stipulated compensation to the employee by the employer, if the work is 

completed earlier than the stipulated period or the whole work or any part of it have to 

be terminated due to unexpected condition or the work has to be terminated due to 

various conditions.  

(e) The employment agreement made under sub‐section (a) shall be related with daily 

wage workers, piece rate workers who are appointed temporarily in the government 

department and organization.  

(f) The worksite regulations and benefits contained in the employment agreement 

mutually made between the employer and employee or among the employees shall be 

amended as necessary, in accord with the existing law.  

(g) The employer shall send a copy of the employment agreement made between the 

employer and employee, to the relevant employment and labour exchange office 

within the stipulated period and shall get the approval of it.  

(h) The employment agreement made before the enforcement of this law shall be 

confirmed up to the end of the term of the original agreement. 

Section-14: Employer shall conduct occupational training to enhance the skills of workers 

who are to be employed as well as workers who are presently employed in accordance with 

the requirements of the enterprise and the policy of the Skills Development Agency 

Section-30: (a) The employers of Industrial and Service Enterprises shall pay contribution to 

the fund every month without fail amounting to not less than below 0.5% of the payroll of his 

workers up to the level of supervisors of the workers. 



 
 

84 
Myanmar Environment Sustainable Conservation Co., Ltd 

Section-30: (b) The employer shall not deduct the contribution paid under sub- section (a) to 

the fund from the wages of the workers. 

19. Minimum Wages Law, 2013 

Section-12: The employer: 

(a) Shall not pay wage to the worker less than the minimum wage stipulated under this 

Law; 

(b) May pay more than the minimum wage stipulated under this Law; 

(c) Shall not have the right to deduct any other wage except the wage for which it has the 

right to deduct as stipulated in the notification issued under this Law; 

(d) Shall pay the minimum wage to the workers working in the commercial, production 

and service business in cash. Moreover, if the specific benefits, interests or 

opportunities are to be paid, it may be paid in cash or partly in cash and partly in 

property, with prevailing regional price, jointly according to the desire of the worker; 

(e) In paying minimum wage to the workers working in the agricultural and livestock 

business, some cash and some property at prevailing regional price may be paid 

jointly according to local custom or desire of the majority of workers or collective 

agreement. Such payment shall be for any personal use and benefit of the worker and 

his family and the value shall also be considerable and fair. 

Section-13: The employer: 

(a) Shall inform the workers the rates of minimum wage relating to the business among 

the rates of minimum wage stipulated under this Law and advertise it at the workplace 

to enable to be seen by the relevant workers; 

(b) Shall prepare and maintain the lists, schedules, documents and wages of the workers 

correctly; 

(c) Shall report the lists, schedules and documents prepared and maintained under sub‐ 

Section (b) to the relevant department in accord with the stipulations; 

(d) Shall accept the inspection when summoned by the inspection officer. Moreover, he 

shall produce the said lists and documents upon asking to submit; 

(e) Shall allow the entry and inspection of the inspection officer to the commercial, 

production and service businesses, agricultural and livestock breeding workplaces and 

give necessary assistances; 

(f) If the workers cannot work due to sickness, shall give them holiday for medical 

treatment in accord with the stipulations; 
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(g) If the funeral matter of the member of the family of worker or his parent occurs, shall 

give holiday without deducting from the minimum wage, in accord with the 

stipulations. 

Section-18: The inspection officer: 

(a) Has the right to enter and inspect the relevant commercial, production and service 

workplaces, agricultural and livestock breeding workplaces and inspect whether or 

not they comply with and carry out in accord with the rules, notifications, orders, 

directives and procedures under this Law, whether or not the lists, schedules and 

documents, wages relating to the workers are prepared correctly, and whether or not 

such lists, schedules and documents are reported to the Department in accord with the 

stipulations; 

(b) May summon, inspect the relevant persons under the assignment of duty by the 

Department, asking and copying for the relevant lists, schedules and documents. 

(c) If there are outside workers at employer, has the right to inspect information relating 

to such outside workers, their names and addresses and the right to ask for and copy 

their lists and documents and lists relating to minimum wage; 

(d) In carrying out under sub‐section (a), (b) and (c) relating to inspection, if required by 

the employer to produce the document, shall show the civil service identify card 

issued by the relevant department;  

(e) Report to the Department in accord with the stipulations relating to the finding under 

sub‐sections (a), (b) and (c), and documents and papers called for. 

20. Payment and Wages Law, 2016 

Section-3: The employer: 

(a) shall pay wages to the workers employing in his business in local currency or foreign 

currencies stipulated by the Central Bank of Myanmar. Such payment may be paid in 

cash or cheque or deposit into the bank account of the worker with the agreement 

between the employer and the worker. 

(b) In paying such wages: 

(i) if it is necessary to pay particular benefit, profits and opportunities for workers 

working in commerce, production and service businesses, it may be paid in cash 

or some in cash and some in things set up by local price on own volition of 

workers in accordance with the stipulations. 

(ii) For workers employing in agriculture and livestock breeding business, it rnay be 

paid some wage in cash and something set up by local price according to custom, 

or on the volition of majority of worker or by collective agreement. In paying so, 

it shall be for personal use and the interest of his family, and shall be appropriate 

and equitable.  
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(c) If any worker is conscripted under the Public Military Service Law, the (60) days of 

wages shall be paid as a special right. 

Section-4: The employer:  

(a) shall pay wages at the end of the work or at the time agreed to pay to the worker for 

hourly, daily, weekly or other part time work, or temporary or piece work;  

(b) shall not exceed one month than the period agreed with the worker under sub-section 

(a) to pay wages;  

(c) shall pay the wages for the permanent work monthly. In making such payment:  

(i) if workers are not more than 100, wages shall be paid at the end of the period for 

payment of wage;  

(ii) If workers are more than 100, it shall be paid no later than five days after the end 

of the period for payment of wage;  

(d) shall pay the due wages within two working days from the date of termination, if a 

worker is terminated;  

(e) shall pay the wages at the end of the period for payment of wages, if a worker resigns 

on his own volition by sending prior written notice of resignation;  

(f) shall pay the due wages to a legal heir within two working days after the decease, if a 

worker is deceased;  

(g) shall pay all wages on a working day. 

Section-5: employer encounters difficulties to make payment under sub-section (c) of the 

Section 4 due to any unexpected condition, including natural disaster, the employer shall 

submit that which date has been altered for the payment of wages with the consent of the 

workers to the Department on reasonable ground. 

Section-6: The Department may, with the approval of the Ministry, allow the employers to 

postpone payment within the appropriate time under stipulated conditions, if it is scrutinized 

that the submission under Section5should be allowed. 

Section-7: The employer: 

(a)  may deduct from wages, except leaves which are entitled wages under the relevant 

law and public holidays, for the absent period from work; 

(b) may deduct expenses which are allowance for accommodation and ferry service 

arranged by the employer, meal allowance, electricity charges, water service charges 

and income taxes liable to paid by workers and cash paid in excess under a mistake, 

which are not included in the expression of wages under this Law; 
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(c) may deduct advance payment or reimburse or saving for the worker or any 

contribution under any law demanded by a worker from wages. 

(d) may deduct from the wages of the worker under a decision of a Court or Arbitration 

Council or Arbitration Body. 

Section-8: The employer shall not deduct from the wages of the worker except deduction 

from wages in accordance with provisions of Section 7 and Section 11. 

Section-9: In deducting from wages under Section 7, all deductions made by the employer 

shall not exceed 50 percent of the wages of a worker except deduction from wages for the 

failure of a worker to perform his duty.  

Section-10: The employer:  

(a) shall obtain prior approval of the Department for what deduction can be made from 

wage and how much can be deducted before deducting anything stipulated as a fine 

under section 11. 

(b) shall post the approval contained in sub-section (a) in conspicuous places at relevant 

factory and work;  

(c) shall not exceed fine deducted for compensation than the value of damage or loss by 

action or omission of a worker;  

(d) in deducting from wages under Section 11:  

(i) shall not deduct from wages without giving right to defence of the worker;   

(ii) shal1 not deduct more than 5 percent of the monthly wages of the worker.  

(e) shall not absolutely deduct as the fine from a worker under 16 years 

of age;  

(f) may caffy out the date of payment of passing fine in accordance with the agreement 

between the employer and the worker;  

(g) shall deduct from wages for compensation due to loss of property within a limited 

period by an agreement of the relevant Township Conciliation Body;  

(h)  shall enter the deducting cash from wages into the register and 

systematically maintain it;  

(i) shall submit a report of the deduction from wages to the 

Department; 
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(j) sha1l use fines of deduction from wages under sub-section (b) of Section 11 for the 

worker benefit in coordination with legally registered Labour aryanization in the 

factory. 

Section-11: The employer may designate as fine to compensate for the following acts and 

omissions of a worker and deduct from his wages: 

(a) any loss of property and cash expressly entrusted to the worker by the employer due 

to intentional negligence and carelessness or dishonest acts or omissions of the 

worker, which is caused directly by the carelessness and mistake of such worker; 

(b) violation of any terms or conditions stipulated as fines in the employment agreement. 

Section-12: The worker:  

(a) may request to the employer to be settled by himself or legally registered labour 

organization or the Workplace Coordination Committee in the factory if the following 

conditions occur; 

(i) deduction from wages obtainable without credible reason; 

(ii) failure to pay overdue payment of wages. 

(b) may submit to the inspector to solve the problem, if the employer fails to solve the 

problem asked under sub-section (a), within six months from the date of deduction or 

failure to pay. 

Section-13: (a)The inspector rnay scrutinize such submission under sub-section (b) of the 

Section 12 and, if necessary, interrogate the relevant persons and make an appropriate order. 

Section-13: (b) The worker or employer may file an appeal to the chief inspector, if he does 

not satisfy the order made under sub-Section (a), within 30 days from the date of such order. 

Section-13: (c) The chief inspector may make an appropriate order after scrutinizing the 

appeal under sub-section (b) and hearing the employer and the worker. 

Section-13: (d) The order of the Chief Inspector is final.  

Section-14: If a worker has worked overtime he has the right to be paid according to the rate 

of payment designated. 

Section-22: No employer shall not violate sections 4, 5, 8, 9 and 11 regarding payment and 

term and rate of payment. 

Section-23: No employer shall violate the rules, decrees and prohibition regarding payment to 

its employees. 
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Chapter-8 deals with penalties for violation of the law. The penalties range from: 

- Imprisonment of no more than 3 months and fine not more than Ks 500,000. 

- Imprisonment of no more than 3 months and fine at least Ks 2,000,000. 

- Imprisonment of up to 6 months and fine at least Ks 5,000,000. 

21. Leaves and Holiday Act, 1951 (Amended 2014) 

The law contains 18 sections and the purpose is for regulating the taking of leaves and 

holidays, covering the hours of work, weekly rest and paid leave. Three types of leaves, 

namely Earned leave, casual leave and leave on Medical Certificate are stipulated. The 

holidays during that period (the 19505) include: Independence Day, Fullmoon of Tabaung, 

Thingyan, Burmese New Year, May Day, Full Moon of Kason, Resistance Day, beginning of 

Buddhist Lent, Martyrs’ Day, End of Buddhist Lent, Full Moon of Tansaungmone, and 

National Day. One Islam Holiday and Hindu Holiday are official but are not written in the 

Act, but are notified in short advance. 

22. Workmen’s Compensation Act, 1923 

It was/is an Act to provide for the payment by certain classes of employers to their workmen 

of compensation for injury by accidents. 

This law was amended in 2005 by chairman of the State Peace and Development Council. 

Since the rate in kyats for compensation during the 1920s are no longer applicable (workable) 

the rate for compensation are increased. The rate shall be according to the Notification by the 

existing Ministry of Labour. eg. fine which may extend to ―Ks 100‖ is substituted by ―Ks 

10,000‖. 

Section-13:  Compensation shall be paid in line with the provision of the said law. 

23. Social Security Law, 2012 

Section-11:(a) The following establishments shall be applied with the provisions for 

compulsory registration for social security system and benefits contained in this Law if they 

employ minimum number of workers and above determined by the Ministry of Labour in co-

ordination with the Social Security Board: 

(i) industries which carry out business whether or not they utilize mechanical power or 

a certain kind of power, businesses of manufacturing, repairing and servicing, or 

engineering businesses, factories, warehouse- es and establishments; 

(ii)  Government departments, Government organizations and regional administrative 

organizations which carry out business; 

(iii) development organizations; 

(iv) financial organizations; 
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(v) companies, associations, organizations, and their subordinate departments and 

branch  carry out business; 

(vi)  shops, commercial establishments, public entertaining establishments;  

(vii) Government departments and Government organizations which carry out business 

or transport businesses owned by regional administrative body, and transport 

businesses carried out with the permission of such department, body or in joint 

venture with such department or body; 

(viii) constructions carried out for a period of one year and above under employment 

agreement; 

(ix) businesses carried out with foreign investment or citizen investment or joint 

ventured businesses; 

(x) businesses relating to mining and gem contained in any existing law; 

(xi) businesses relating to petroleum and natural gas contained in any existing law;  

(xii) ports and out-ports contained in any existing law; 

(xiii) businesses and organizations carried out with freight handling workers; 

(xiv) Ministry of Labour and its subordinate departments and organizations; 

(xv) establishments determined by the Ministry of Labour, from time to time, that they 

shall be applied with the provisions of compulsory registration for Social Security 

System and benefits contained in this Law in coordination with the Social Security 

Board and with the approval of the Union Government. 

Section-11: (b) The project owner will register to the respective social security office. 

Section-15: (a) The project owner will pay the social security fund for four types of social 

security 

Section-18: (b) The project owner will pay the fund which have to be paid by himself 

together with the fund which have to be paid from the salaries of the employees. 

Section-48: (b) The employers may effect insurance by registering voluntarily for the workers 

who are not applied to provisions of compulsory registration for employment injury benefit 

insurance system and by paying stipulated contribution to employment injury benefit 

insuance fund. 

Section-75: The project owner will submit the lists and records, provided in article 75, to 

related social security office. 
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24. Occupational Health and Safety Law, 2019 

Section-12: The Employer shall, in accordance with the stipulations of the Ministry: 

(a) appoint the Person In-charge for Occupational Safety and Health to closely 

supervise safety and health of Workers in line with the type of Industry/Business; 

and 

(b) form the respective Occupational Safety and Health Committee in line with the 

type of Industry/Business comprising equal number of Employer and Worker 

representatives to become safe and healthy Workplace on condition that the 

number of Workers in his/her Industry/Business exceeds the number determined 

by the Ministry for that purpose. The Occupational Safety and Health of female 

Workers shall be considered according to the nature of Industry/Business whten 

forming such Occupational Safety and Health Committee. 

Section-14: Persons In-charge for Occupational Safety and Health shall comply with this Law 

and rules, orders, directives and procedures made under this Law to make the Workplace to 

be a safe Workplace that is good for health. 

Section-16: Inspection Officers shall enter the Workplaces to which this Law applies and 

inspect Occupational Safety and Health conditions and direct Employers for their compliance 

and report the findings to the Chief Inspection Officer. 

Section-17: Inspection Officers have the powers to perform the following for Occupational 

Safety and Health in accordance with their codes of conduct:- 

(a) the power to enter, inspect and inquire at any Workplaces related to this Law at 

any time by showing the Inspection Officer’s identity without warrant; 

(b) the power to look at, make copies of and seize as evidence as required documents 

and records in connection with Workplaces and Processes; 

(c) the power to take photos and record videos in connection with Workplaces and 

Processes that may be harmful to Occupational Safety and Health; 

(d) the power to assess and measure and take records of the extent of impairment and 

duration caused to the environment of the Workplace due to loudness, light, heat, 

coldness, particles, gas and Hazardous Materials, and obtain the assistance of the 

expert in the relevant field of study if required; 

(e) the power to inquire of any person in the Workplace during working hours with 

the assistance of the Recognised Doctor to check any conditions that put or are 

likely to put Workers in contact with Occupational Disease; and 
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(f) the power to require responsible persons at clinics or hospitals to deliver, with the 

stipulated security grade, medical treatment records of the Worker who is under 

treatment or information relating to death due to Occupational Accident or 

Occupational Disease, or autopsy results asked by the Department in the stipulated 

form. 

Section-18: Inspection Officers shall, with the approval of the Chief Inspection Officer, order 

the Employer to temporarily close a whole or part of the Workplace, and notify the relevant 

Departments if required, if they believe that an Occupational Accident, Occupational Disease, 

Hazardous Eventor Major and Serious Occupational Accident occurs or is likely to occur 

because: 

(a) it is not appropriate to continue doing the Industry/Business due to dangerous 

Workplace condition, or unsafe operation carried by Workers, or existence of 

Hazardous Materials and Hazardous Machines, or layout and function of Workplace, 

part of the machine or equipment; 

(b) it is not appropriate to continue doing the Industry/Business due to breach or 

incompliance with any of the provisions of this Law; 

(c) it deems that Workers in the Workplace are in danger due to acts, omissions, 

negligence or carelessness; or 

(d) it needs to evacuate Workers from hazards because an Occupational Accident or 

accident is about to occur. 

Section-26: The Employer shall be responsible to: - 

(a) arrange as required to assess the risks of Workplace, Process and machines and 

materials used thereat; 

(b) arrange as required to assess the likelihood of occurrence of hazards at the 

Workplace and to the environment; 

(c) arrange to have Workers medical checked-up by the Recognized Doctor in 

accordance with stipulations whether they suffer from any Occupational Disease; 

(d) arrange to improve the Workplace until it is safe and good for health based on the 

findings as per sub-sections (a), (b) and (c) 

(e) provide Workers with sufficient number of personal protective clothing, materials 

and facilities prescribed and approved by the Department on free of charge basis 

and cause Workers to wear them while working; 

(f) prescribe precautionary plans and plans for emergency; 
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(g) provide a clinic, appoint the Registered Doctors and nurses and provide medicines 

and supporting equipment for any Industry/Business where the number of 

Workers is not less than the number determined by the Ministry; 

(h) make necessary arrangements for managers, Workers and members of the 

Occupational Safety and Health Committee including (Employer) himself/herself 

to attend Occupational Safety and Health training courses stipulated by the 

Ministry in accordance with their departments or types of work; 

(i) make necessary arrangements to enable immediate reporting to the Person In-

charge for Occupational Safety and Health or manager in case where a Worker 

suffers an Occupational Accident or his/her life or health is likely to be in danger; 

(j) arrange to prevent any persons in the Workplace from Occupational Safety and 

Health risks occurred due to materials, machines or wastes used in the Workplace 

or Process; 

(k) immediately stop the Process, evacuate Workers and conduct necessary rescue 

plans if any Occupational Accident is about to occur. If possible, Workers will be 

relocated to another appropriate safe Workplaces; 

(l) display Occupational Safety and Health instructions, danger signs, notices, posters 

and signage for directions in accordance with stipulations; 

(m) arrange to be complied with precautions when entering restricted hazardous 

Workplaces; 

(n) arrange to disseminate Occupational Safety and Health manuals and guidelines 

issued by the relevant Ministries for knowledge, technology, information and 

skills not only to Workers but also to related persons or raise their awareness or 

knowledge thereof; 

(o) lay down the fire safety plan, perform fire drilling and train Workers to use fire 

extinguishers systematically; 

(p) allow the Chief Inspection Officer and Inspection Officers to enter Workplaces, 

inquire, request documents and information or seize exhibits; 

(q) cause Workers to work only for the specified working hours if they have to work 

in Hazardous Industry/Business and Workplace; and 

(r) Incur the expenses for Occupational Safety and Health matters. 

Section-27: No Employer shall dismiss or demote a Worker: - 

(a) during any period before a medical certificate is issued by the Registered Doctor 

for occupational injury or by the Recognized Doctor for contact with 

Occupational Disease; 
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(b) because the said Worker has addressed a complaint for hazardous or health 

detrimental condition; 

(c) because the said Worker has conducted the responsibilities of Occupational Safety 

and Health Committee; or 

(d) because the said Worker has refused to work in any condition where an 

Occupational Accident or Occupational Disease is about to occur. 

Section-34: The Employer is responsible to undertake the following in accordance with the 

stipulations: - 

(a) informing the Department in case of an Occupational Accident, Hazardous Event 

or Major and Serious Occupational Accident; 

(b) if a Worker is in contact with a stipulated Occupational Disease or contaminated 

or likely to be contaminated due to materials or Process used, sending a report to 

the Department together with a medical report prepared by the Recognized 

Doctor. 

Section-36: (a) Inspection Officers must perform inspection as required if any Occupational 

Accident, Hazardous Event, Occupational Disease or Occupational 

Contamination breaks out. 

(b) No one shall, without consent of the Chief Inspection Officer, remove, 

conceal, add or change a whole or part of the materials, machines, equipment, 

layout, documents or 

signs relating to the occurrence of an Occupational Accident, Hazardous 

Event, Occupational Disease or Occupational Contamination. 

25. The Factories Act, 1951 (Amended 1986) 

The law contains 10 Chapters and 109 articles. 

Purpose: to ensure the health, safety, welfare, fair working time the clean environment for the 

employees working inside a factory. This law focuses on all stipulation for the employer 

(project owner). 

The project owner should abide by nearly all sections in this Act. The project owner has to 

abide by all provisions for healthy, safety, welfare, (Chapter 3, 4, 5 respectively) working-

hours and other needs. The project owner shall ask its legal expert to study this Act in details 

for his advice. 

This Act also contains the provision for chemicals management and storage. The chemicals 

use in the manufacturing of motorcycle, paints, thinners, varnishes etc, may not require 

permits. Since iron smelting will not be involved permit for "hot work" may not be also 

necessary. 



 
 

95 
Myanmar Environment Sustainable Conservation Co., Ltd 

Chapter-8 is on the employment of young person. 

Chapter-9 deals with punishment and procedure for employer who violates this law. 

This factories Acts requires all factories to have proper pollution control measures such as air 

pollution, sewage and waste water treatment system and solid waste management system. 

26. Myanmar Public Health Law, 1972 

Section-3: The Company shall cooperate with the authorized person or organization in line 

with the law and shall abide by any instruction or stipulation for public health. 

Section-5: The company shall accept any inspection anytime and anywhere if it is needed. 

27. Prevention and Control of Communicable Diseases Law, 1995 

Section-3:  In order to prevent the outbreak of Communicable Diseases the Department of 

Health shall implement the following project activities. 

(a) Immunization of children by injection or orally. 

(b) immunization of those who have attained majority, by injection or orally, when 

necessary; 

(c) carrying out health educative activities relating to Communicable Disease. 

Section-4: When a principal epidemic disease of a notificable disease occurs:- 

(a) Immunization and other necessary measures shall be undertaken by the Department of 

Health, in order to control the spread thereof 

(b) The public shall abide by the measures undertaken by the Department of Health under 

sub-section (a) 

Section-9: The head of the household or any member of the household shall report 

immediately to the nearest health department or hospital when any of the following events 

occur:- 

(a) Rat fall  

(b) Outbreak of a principal epidemic disease 

(c) Outbreak of a noticeable disease 

Section-11: In order to prevent and control the spread of a principal disease the health officer 

may undertake the following measures:- 

(a) Investigation of a patient or any other person required 

(b) Medical examination 
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(c) Causing laboratory examination of stool, urine, sputum and blood sample to be carried 

out 

(d) Causing investigation by injection to be carried out  

(e) Carrying out any other investigation. 

28. The Control of Smoking and Consumption of Tobacco Product Law, 2016 

Section-9:  The person in charge at the factory shall:- 

(a) Keep the caption and mark referring that it is a non-smoking area the place mentioned. 

Section-6: In accordance with stipulation. 

(b) Arrange the specific place where smoking is allowed as mentioned in section-7 and 

keep the caption and mark also referring that it is a specific place where smoking is 

allowed, in accordance with the stipulation 

(c) Supervise and carry out measures so that no one shall smoke at the non-smoking area. 

(d) Accept the inspection when the supervisory body comes to the place for which he is 

responsible. 

29. Protection and Preservation of Cultural Heritage Regions Law, 1998 

Section-13: A person desirous of carrying out one of the following shall abide by the 

provisions of other existing laws and also apply to the Department in accordance with 

stipulation to obtain prior permission under this law:- 

(a) Within the ancient monumental zone or the ancient site zone 

(1) Construction or extending a building 

(2) Renovating the ancient monument or extending the boundary of its enclosure; 

(b) Within the preserved or protected zone, constructing extending, renovating a hotel, 

motel, guest house, lodging house or industrial building or extending the boundary of 

its enclosure 

(c) Within the culture heritage region: 

(1) Carrying out the renovation and maintenance work of the ancient monument 

without altering the original ancient form and structure or original workmanship; 

(2) Carrying out archeological excavations; 

(3) Building road, constructing bridge, irrigation canal and embankment or extending 

the same 
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Section-22: No person shall construct a building which is not in conformity with the 

conditions prescribed region wise by The Ministry of Culture in the cultural heritage region. 

30. Protection and Preservation of Antique Objects Law, 2015 

Section-12: A person who finds any object which has no owner or custodian shall promptly 

inform the relevant Ward or Village-Tract Administration if he known or it seems reasonable 

to assume that the said object is an antique object. 

31. Protection and Preservation of Ancient Monuments Law, 2015 

Section-12: Anyone who has found an ancient building of 100 years or more of age without 

owner on the ground, underground above the  water or under the water has to inform, if the 

building is recognized as or believed to be an ancient monument , the nearest village or 

township administration department. 

Section-15: Every person desirous to engage in the following within the area of certain 

ancient monuments has to apply for the permission of the administration department: 

(b) Constructing industrial building 

(e) Digging a well, pond 

(h) Constructing buildings near an ancient monument if this violets the structural rules 

approved by the ministry. 

The administration development can approve or reject an application submitted under section 

14 or 15 after having analyzed it. 

Section-20: No one is allowed to do any of the following acts likely to cause damage to an 

ancient monument within the boundary without prior written permission of the administration 

department 

(b) Using and driving heavy machines and vehicles which may cause vibration within the 

area of an ancient monument 

(f) Releasing of chemical waste which can cause pollution of ancient monument and the 

natural environment 

32. The Conservation of Water Resources and Rivers Law, 2006 

Section-8: No person shall: 

(a) Carry out any act or channel shifting with the aim to ruin the water resources and river 

and creeks. 

(b) Cause the wastage of water resources willfully. 
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Section-11: No person shall: 

(a) Dispose of engine, oil, chemical, poisonous material and other materials which may 

cause environmental damage, or dispose of explosives from the bank or from a vessel 

which is plying, vessel which has berthed, anchored, stranded or sunk. 

Section-19: No one shall dispose of any substance into the river, creek that may cause 

damage to water way or change of water course from the bank or vessel which is plying, 

vessel which has berthed, anchored, stranded or sunk. 

Section-21: No one shall: 

(a) build lavatories unsuitable to the urban and rural community lifestyle in the bank area 

and watercourse area. 

(b) drill well or pond or dig earth without the permission of the Directorate. 

Section-22: No one shall, without the permission of the Directorate, pile sand, shingle and 

other heavy materials for business purpose on the bank area and water front area. 

Section-24: No one shall: 

(a) violate the conditions relating to navigation of vessels in rivers and creeks prescribed 

by the Directorate for conservation of water resources, rivers and creeks. 

(b) violate the conditions prescribed by the Directorate so as not to cause water pollution 

and change of watercourse in rivers and creeks. 

Section-29: Whoever attempts or conspires or abets in the commission of an offence under 

this law shall be punished with the punishment provided for such offence in this law. 

Section-30: Any government department and organization or any person desirous of 

constructing drainage, utilizing river water intake, constructing bridged spanning rivers, 

connecting underground pipe, connecting underground electric cables, connecting 

underground telecom cable or digging in river or creeks, bank boundary and water front 

boundary, under the requirement of work, shall in order not to adversely affect the water 

resources and river and creeks, carry out only after obtaining the approval of the Ministry of 

Transport. 

33. Conservation of Water Resources and River Rules, 2013 

Chapter-3, Protection of water pollution and conservation of environment 

Section-8: No one: 

(a) must not pollute the river water by dumping hazardous substance into the water 

(b) must not dump plastic bags, any plastic materials or nylon ropes into the water 

(c) must not construct latrine by the river side to prevent water pollution by human 

wastes 
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(d) must not dump any human wastes, fuel oils, chemical toxic wastes into the water 

(e) all activities should be executed according to international standards 

Section-9:  Any one who has committed such an offence must pay for this to the Directorate  

Chapter-11, Construction of buildings/structures on the river bank premise 

Section-53: Anyone who want to construct any buildings or structures near the river must 

obtain permit from the relevant Ministry and Directorate. 

34. The Forest Law, 2018 

Section-12: Whoever within a forest land and forest covered land at the disposal of the 

Government:- 

(a) is desirous of carrying out any development work or economic scheme shall obtain 

the prior approval of the Forest Ministry: 

Section-40: Whoever commits any of the following acts shall, on conviction, be punished 

with fine which may not exceed kyats 300,000 or with imprisonment for a term which may 

not exceed 1 year or with both: 

(a) trespassing and encroaching in a reserved forest; 

(c) breaking up any land, clearing, digging or causing damage to the rriginal condition of 

the land without a permit in a reserved forest; 

Section-41: Whoever commits any of the following acts shall, on conviction, be punished 

with fine ranging from kyats 300,000 to 500,000 or which may not exceed 2 years or with 

both: 

(a) extracting, moving, keeping in possession unlawfully any forest produce, with the 

exception of timber from teak and reserved tree, without a permit;  

(b) selling or utilizing in other works, forest produce extracted under section 18 

subsection (d), without the prior permission of the person authorized to grant 

permission for extraction. 

Section-42: Whoever commits any of the following acts shall, on conviction, be punished 

with fine ranging from kyats 500,000 to 1,000,000 or with imprisonment for a term which 

may not exceed to 7 years or with both: 

(a) felling, cutting, girdling, marking, lopping, tapping or injuring by fire or otherwise any 

tree in a reserved forest; 

(b) extracting, moving, keeping in possession unlawfully timber from reserved tree other 

than teak without a permit; 
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35. The Conservation of Biodiversity and Protected Areas Law, 2018 

Section-34: A Park Warden may pass an administrative order incurring a fine of a minimum 

Kyats 10,000, which may extend to a maximum of Kyats 30,000 to be paid, on a person who 

commits any of the following acts within a Protected Area or within the Zoological Garden or 

Botanical Garden administered by the Government or in which the Government has 

subscribed share capital: 

(b) trespassing a prohibited place other than a place where the public is permitted for 

recreation; 

(c) grazing or free grazing or causing domestic animals to trespass; 

Section-35: A Park Warden may pass an administrative order causing a fine of a minimum 

Kyats 30,000 extending to a maximum of Kyats 100,000 to be paid on a person who commits 

any of the following acts within Protected Areas or within the Zoological Garden or 

Botanical Garden administered by the Government or in which the Government has 

subscribed share capital:  

(a) entering a prohibited area without permission; 

Section-39: Whoever commits any of the following acts shall, on conviction be punished with 

imprisonment for a term that may extend to 3 years or with fine of a minimum Kyats 200,000 

extending to a maximum of Kyats 500,000, or with both: 

(d) polluting soil, water and air with intention, damaging a water‐course or poisoning 

water, electrification, using chemical or explosive materials within a Protected Area;  

(e) possessing or disposing of toxic objectives or mineral wastes in a Protected Area; 

Section-40: Whoever commits any of the following acts shall, on conviction be punished with 

imprisonment for a term that may extend to 5 years or with fine of a minimum Kyats 300,000 

which may extend to a maximum of Kyats 1,000,000 or with both ‐ 

(c) destroying ecosystem or any natural condition or encroaching in the Protected Area; 

36. Farmland Law, 2012 

Chapter III 

Section-9: The person who has the right to use the farmland shall have the following rights: 

(a) right to have the farmland in possession, right to use the farmland, right to enjoy the 

benefit arises from this right;  

(b) right to sell, mortgage, lease, exchange and gift on the whole or part of the right to use 

the farmland in accord with the stipulated terms and conditions; 
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Chapter IV 

Section-12: The person who has the right to use the farmland: 

(a) shall carry out the farmland as prescribed in this Law; 

(b) shall pay land revenue and other taxes levied by the Ministry relating to the farmland; 

Chapter X 

Section-30: In respect of the application to utilize farmland for other purposes in the interest 

of the public: 

(b) The respective Region or state Government shall give permission to utilize the 

farmland for other purposes except paddy land, with the recommendation of the 

Region or State Farmland Management Body. 

Chapter XII 

Section-35: Any person who has the right to use the farmland fails to comply with the order 

passed under Section 19 or the order or decision passed in the dispute of the right to use the 

farmland under this Law shall, on conviction, be punished with imprisonment for a minimum 

of six months to a maximum of two years and shall also be liable to fine for a minimum of 

three hundred thousand kyats to a maximum of five hundred thousand kyats. 

37. Fire Brigade Law, 2015 

Section-24: No person shall fail to abide by the directives in respect of fire precaution and 

prevention issued under section -16 by the Township Fire Service Department. 

Section-25: The owner or manager of the factory, workshop, work site or business exposed to 

fire hazard shall: 

(a) Not fail to form the reserve fire bridge  

(b) Not fail to provide materials and apparatus for fire precaution and prevention, in 

conformity with the directive of the Fire Service Department 

38. Fresh Water Fisheries Law, 1991 

Section-40: No one shall cause harassment of fish and other aquatic organisms or pollution of 

water in a fresh water fisheries water. 

39. Prevention of Hazard from Chemical Substances Law, 2013 

Section-14: The Central Supervisory Board:- 

(b) shall grant the licence with regulations, if permit to grant the licence, after 

being paid the licence fees.  
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Section-15: A person who has obtained a licence, before starting the respective chemical and 

related substances business:- 

(a) Shall be inspected for the safety and the power of resistance of the machinery and 

equipments by the respective Supervisory Board and Board of Inspection; 

(b) Shall be attended the person who serve in the work to the respective foreign trainings 

or the training and the expert trainings on prevention of hazard from the chemical and 

related substances opened by the government department and the government 

organizations. 

Section-16: A person who has obtained a license:- 

(a) Shall abide by the license regulation; 

(b) Shall perform to abide strictly the instructions for being safety in using the chemical 

and related substances by himself and also the persons who serve the work;  

(c) Shall keep the required safety equipment enough in the chemical and related 

substances businesses, furthermore shall grant the personal protection equipment and 

dresses free of charge to the working persons; 

(d) Shall make the course of training and study and instruction if necessary to the working 

persons for using the occupational safety equipment, the personal protection 

equipment and the dresses systematically in the chemical and related substances 

business; 

(e) Shall be inspected by the respective Supervisory Board and Board of Inspection in 

respect of whether or not the hazard may impact on the Human Being and Animals’ 

health and the environment; 

(f) Shall make medical checkup the working persons who will work in the chemical and 

related substances business and shall permit to serve in that work after obtaining the 

recommendation that his health is suitable for that work. This medical checkup 

records shall be kept systematically; 

(g) Shall send the copy of informative letter of the permission to the respective 

Department of Township Administration, if the hazardous chemical or related 

substances are permitted to store; 

(h) Shall acquire in advance the guidance and agreement of the respective Department of 

Fire Brigade, if the business that is worried to fire hazard is operated by using the fire 

hazard substances or the explosive substances; 
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(i) Shall transport only the permitted amount of the chemical and related substances in 

accordance with the prescriptive stipulations, if they are transported in local; 

(j) Shall take the permission from the Central Supervisory Board if the chemical and 

related substance is altered and transferred from one place to any other place which 

contained in the license; 

Section-17: A person who has obtained a license, shall put the insurance in accordance with 

prescriptive stipulations to be able to pay the compensation, if the impact and damage is 

occurred on the Human Being and Animals or the environment in respect of the chemical and 

related substances businesses. 

Section-20: A person who has obtained a licence shall apply the related chemical and related 

substances that will be used in his chemical and related substances business in accordance 

with the stipulations to the Central Supervisory Board. 

Section-21: The Central Supervisory Board scrutinizes the application according to section 

20 and if it is in accord with the stipulations, shall issue the registration certificate with 

regulations after being paid the registration fees for the respective chemical and related 

substances. 

Section-22: A person who has obtained the registration certificated shall abide the regulations 

consisted in the registration certificate furthermore shall also abide the order and instructions 

issued occasionally by the Central Supervisory Board. 

Section-23: A person who has obtained the registration certificate:- 

(a) shall apply to register again, to the Central Supervisory Board if the chemical and 

related substances, which are not contained in the registered list, are used; 

(b) shall inform and submit the unused chemical and related substances list to the Central 

Supervisory Board, although which are contained in the registered list. 

Section-27: A person who has obtained the license to be complied the following matters to 

control and decrease the hazard of the chemical and related substances:- 

(a) Classifying the hazard level to protect in advance the hazard according to the 

properties of the chemical and related substances; 

(b) Expressing the Material Safety Data Sheet and Pictogram;  

(c) Providing the safety equipment, the personal protection equipment to protect and 

decrease the accident and attending to the training to be used systematically; 
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(d) Performing in accordance with the stipulations in respect of transporting, possessing, 

storing, using, discharging the chemical and related substances; 

(e) Not being imported or exported the chemical and related substances banned by the 

Central Supervisory Board and the machinery and equipment which are used them. 

40. Will comply with any regulation and statutory requirements prescribed by Shan State 

Development Committee. 

The project proponent has made a commitment that it will comply with all the laws, rules and 

regulations mentioned above. 

 

 

 

 

 

 

 

 

 

 

 

U Sein Myo Aung 

Executive Director 

Ngwe Yi Pale' Cement Co., Ltd 
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3.2.2 International and Regional Conventions and Protocols 

Myanmar has either signed or ratified no less than thirty treaties, conventions and protocols 

concerning environment, it is learnt. 

Some of the regional conventions or protocols signed or ratified by Myanmar are: 

(i) ASEAN Agreement on Conservation of Nature and Natural Resources. Kuala 

Lumpur, 1985 

(ii) Agreement on Aquatic Centre in Asia and Pacific Bangkok, 1988 

(iii) ASEAN Agreement on Tran-boundary Haze Pollution, 2002 

(iv) Establishment of ASEAN Regional Centre for Biodiversity, 2005 

Some of the international conventions and protocol which are of importance are: 

(i) Convention on Wetlands of internationally importance, RAMSAR 1971 and 

amended, 1987 

(ii) Convention for the protection of World Culture and National Heritages. Paris, 1972. 

(iii) Convention on International trade in Endangered Species of wild Fauna and Flora. 

Washington, 1973, and amended, Bonn, 1979. 

(iv) Convention on conservation of migratory species of wild animals. Bern, 1983. 

(v) Vienna convention for the protection of Ozone Layer. Vienna, 1985. 

(vi) Convention on Biological Diversity. Rio-de-Janero, 1992 

(vii) U N Frame work Convention on Climate Change, 1992. 

(viii) Kyoto Protocol on the frame work convention on climate change. Kyoto, 1998 

(ix) Protocol on Bio safety. Cartagena, 2000 

(x) Convention on Persistent Organic Pollution (POP). Stockholm, 2004 
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Recently the country has participated in: 

(xi) UN Climate Change Conference, COP (conference of the parties) 21, Paris, 2015 

(xii) UN Climate change conference, COP 22, Marrakesh, 2016 

(xiii) UN Climate change conference, COP 23, 2017 

(xiv) UN Climate change conference, COP 24, Katowice, 2018 

(xv) Will also paticipate in UN Climate change conference, COP 25, Madrid. 

3.2.3 International standards and guidelines 

1) Boiler tubes for coal-fired power plant. https://www.materials.sandvik>s 

2) Building and civil engineering works. www.iso.org>ios>catalogue-tc-browse 

3) China coal emission standard/COR NERSTONEMAG. 

cornerstonemag.net>tag>china-coal 

4) China: New emission standards for power plant/Airclim. 

www.airclim.org>acidnews>china-new 

5) Coal boiler operation. info.dogpile.com/ 

6) Coal-fired power plant--Power Generation--Tenaris. 

www.tenaris.com>products>coal-fired power 

7) Coal-International Organization for standard-ization. 

https://www.iso.org>ics>73.040.htm 

8) Construction safety guideline. www.webcrawler.com/ 

9) Emission standards and control of PM2.5 from coal-fired power plant. 

https://www.usea.org>default>fily 

10) Environmental, Health and Safety Guidelines for thermal power plant. 

www.euromot.eu>download. 

11) IBC. International Building Code, 2015. https://www.slideshare.net>vaughan15 

http://www.webcrawler.com/
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12) IFC 2017. Environmental, health and safety guidelines for thermal power plant 

(Draft) IFC. https://www.ifc.org>wps>wam>connect 

13) International Energy Agency (IEA): Power generation from coal. 

https://www.iea.org>clab>papers. 

14) ISO Electrical Standards. www.peshematic.com/ 

15) ISO. Standards. ICS91. Construction materials building. 

www.iso.org>iso>catalogue-ics-browse 

16) ISO. Sustainability in building and civil engineering works. 

www.iso.org>iso>catalogue-details 

17) ISO. 14084-1-5. Process diagram for power plant. Part I & II. 

18) Pollution control of coal-fired power generation in China. 

cornerstonemag.net>pollution-control 

19) Power Generation Standards. https://webstone.ansi.org>Default 

20) Power Plant Safety. info.dogpile.com/ 

21) Thermal Power: guidelines for new plants. IFC. https://www.ifc.org>therm new 

PPAH. 

22) Thermal Power Plant - IFC. www.ifc.org>wps>wcm>connect>f 

23) W.B. Environmental, Health and Safety guidelines for Thermal Power Plant. 

https://www.scrib.com>document>En. 

The above-mentioned standards and guidelines are intended mainly for developed countries 

but also for certain developing countries trying to improve their images. Ngwe Yi Pale' 

Cement Co., Ltd will do its best to follow these guidelines and standards as practical as 

possible. 

http://www.peshematic.com/
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3.3 Contractual and other commitment 

Commitments made by the project proponent 

The project proponent has made a sincere commitment and confirmed that: 

(a) the information and data in this EIA report are true and accurate and that the report is 

complete, 

(b) the EIA has been prepared in strict compliance with applicable laws including EIA 

procedure and with the ToR for the EIA, and  

(c) that the project proponent will at all times comply fully with the commitments, mitigation 

measures, EMP and MP in the EIA report (EIA procedure 616/2015, Section-62 (a, b, c)). 

 

 

 

 

 

 

 

  

U Sein Myo Aung 

Executive Director 

Ngwe Yi Pale' Cement Co., Ltd 
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Ngwe Yi pale' Cement Co., Ltd is fully committed to: 

- complying with laws, rules and regulation in implementing this project 

- undertaking all mitigation measures, as practical as possible, mentioned in this report 

- implementing the EMP and MP mentioned in this report 

- preventing the pollution of the surrounding area; not to pollute the air, land and water 

environment 

- conservation of natural resources and energy as far as possible, 

- create environmental awareness among employees and local community through 

education and training, and  

- duly implement CSR programme meaningfully 

 

 

 

 

 

 

 

U Sein Myo Aung 

Executive Director 

Ngwe Yi Pale' Cement Co., Ltd 
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Commitments by the consultant firm, MESC 

The consultant firm has made a sincere commitment and confirmed that: 

(a) the information and data in this EIA report are true and accurate and that the report is 

complete, and 

(b) that the EIA has been prepared in strict compliance with applicable laws including EIA 

procedure and wth the ToR for the EIA (EIA procedure 616/2015, section-62 (a, b)). 

The report has been prepared by MESC with utmost effort with all reasonable skills, care and 

diligence within the term of contract with the client (Ngwe Yi Pale' Cement Co., Ltd) and 

based on our experience, using professional judgment and based on the information that is 

available to us. 
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3.4 Institutional frame work 

The National Environmental Conservation Committee (NECC) was formed in 2011 with the 

aim to achieve sound environmental management in the country. It is enlarged and 

reorganized as National Environmental Conservation and Climate Change Central Committee 

(NECCCCC). 

The institutional organization of NECCCCC is as follow: 
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There are six Working committees under NECCCCC and supervision WC at 14 states and 

Regions. 
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Institutional organization of ECD 

ECD is a major department under MONREC and is headed by a director general. Under the Director General are one Deputy Director General 

and 4 Directors at the directorate. ECD is the focal and coordinating agency for the overall environmental management of the country. It is also 

directly responsible for all the management of IEE, EIA, EMP etc. activities taking places all over the country. 
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These four departments are each headed by a director. 

The main tasks of ECD include: 

- implementing environmental conservation policy 

- designing and implementing monitoring programmes 

- prescribing environmental quality standards and, 

- conducting activities relating to waste management and conducting environmental 

impacts assessments 

Recently various Environmental Conservation Departments at States and Regional levels 

under the Directorate were established in all the 14 States and Regions of the nation. This 

will surely greatly enhance the conservation of the environment and especially the 

management of the environment of the country. 

Occupational and Environmental Health Division (OEHD) 

The Occupational and Environmental Health Division under the Department of Public Health 

is the focal agency involves in environmental and health affairs. 

The occupational and Environmental Health Division is involved in implementing 

Environmental Health Programme in the country. 

At the moment it is involved in: 

- Environmental monitoring: on air quality and water quality 

- Medical monitoring: health assessment on workers (periodic medical examination, 

performing physical examination, chest X-ray, biomarker survey on workers) 

- Work place assessment: eg- on air quality, waste (solid) and waste water, heat stress 

and light, noise level, soil quality, water sanitation and hygiene etc. in certain 

factories. 

- Assessment of environmental health probably related to climate change and general 

health impact assessment. 
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Institutional arrangement (Organization chart) of the company 
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Institutioanl arrangement of Ngwe Yi Pale' Co., Ltd for the implementation of EMP 

 

The company is not a position yet to set up an Environmental, Health and Safety 

Department/unit (EHS). The nucleus organization EMP cell members and specially trained 

staff will undertake all mitigation, EMP, EMDP works. 

3.5 Project's Environmental and Social Standards 

Regarding environmental and social standards the company will follow the International 

Finance Corporation's Environmental and Social Standards and Guidelines, especially Health 

and Safety Guidelines. 

The Environmental and Social Guidelines or Principles encompasses: 

- Assessment and Management of Environmental and Social Risks and Impacts 

(This includes among others, to adopt mitigation measures for impacts and promote 

improved environmental and social performance and management system). 

- Labour and Working Conditions 
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(This inludes, among others, compliance with employment and labour laws; creation 

of safety working environment and provision of compensation and avoidane of child 

labour etc.) 

- Resource Efficiency and Pollution Prevention 

(Ths includes, among others, conservation of natural resource, refrain from over-

exploitation, conservation of water and energy, preventon of pollution by all means as 

far as possible, including reduce projet-related GHG and other emission etc.) 

- Community Health, Safety and Security 

(This includes, among others, avoidance, prevention and minimization of all risks and 

negative impacts on the health and safety of the local community, adhere to human 

rights, safeguarding personnel and property etc.) 

- Land Acquisition and Involuntary Resettlement 

(This includes, avoidance as for as possible, land grabbing, forced land acquisition, 

forced eviction, forced relocation and forced resettlement. Generous compensation for 

loss and damages, if any, to be undertaken etc.) 

Biodiversity Conservation and Sustainable Management of living Natural Resources 

(This includes, among others, to protect and conserve the biodiversity and the sustainable 

utilization of the living natural resources etc.) 

- Indigenous Peoples 

- (This includes, among others, respect for human rights, culture and tradition, voidance 

of impacts on the indigenous people, provision of compensation, implementation of 

CSR activities, community assistance and development etc.) 

- Cultural Heritage 

(This includes, among others, protection of cultural, religious and historical heritages and 

promote the preservation of these heritages etc.). 

3.5.1 Project Environmental Standards 

National Environmental Quality Guideline by Environmental Conservation 

Department (ECD)  

(a) Air quality; air emission guideline 

Ngwe Yi Pale' Cement Co., Ltd will comply with the general National Environmental Quality 

Emission Guideline values (Code No. 1.1) for air emission as prescribed by the 

Environmental Conservation Department (from Notification No.615/2015, December 2015, 

by ECD, then under the Ministry of Environmental Conservation and Forestry (MOECAF), 

now MONREC. 
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Parameter Averaging Period Guideline Value µg/m
3
 

Nitrogen dioxide 1-year 

1-hour 

40 

200 

Ozone 8-hour daily 

maximum 

100 

Particulate matter 

PM10
a
 

1-year 

24-hour 

20 

50 

Particulate matter 

PM2.5
b
 

1-year 

24-hour 

10 

25 

Sulfur dioxide 24-hour 

10-minute 

20 

500 

a
 Particulate matter 10 micrometers or less in diameter 

b
 Particulate matter 2.5 micrometers or less in diameter 

 

National Environmental Quality Emission Guideline values (Code No. 2.1.1) for air 

emission levels (applicable to non-degraded air sheds) of thermal power prescribed by 

ECD (from Notification No.615/2015, December 2015, by ECD, MOECAF) 

Combustion Technology/ Fuel 

Parameter/Guideline Values 

Particulate 

matter PM10
a
 

Sulfur 

dioxide 
Nitrogen oxide 

Combustion turbine 

Fuels other than natural gas 

(unit > 50 MW
c
) 

50 mg/Nm
3b

 Use of ≤ 1% 

Sulfur fuel 

310 

Mg/Nm
3
 

Boiler 

Liquid fuels (plant 50-600 MW) 50 mg/Nm
3
 900 Mg/Nm

3
 400 

Mg/Nm
3
 

Solid fuels (plant 50-600 MW) 50 mg/Nm
3
 900 Mg/Nm

3
 510 

Mg/Nm
3
 

Reciprocating engine 

Biofuels/gaseous fuels other 

than nature gas 

50 mg/Nm
3
 - 30% higher than 

for other fuels 

Liquid fuels (plant 50-300 MW) 50 mg/Nm
3
 1,170 

 Mg/Nm
3
 

1,460 

Mg/Nm
3
 

a
 Particulate matter 10 micrometers or less in diameter 

b
 Milligrams per normal cubic meter at specified temperature and pressure  

c
 Megawatt  
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(b) Water quality (effluent guide lines) 

Ngwe Yi Pale' Cement Co., Ltd will comply with the General National Environmental 

Quality Emission Guideline values (Code no. 1.2) for waste water of (from Notification 

No.615/2015, December 2015, by ECD, then under the Ministry of Environmental 

Conservation and Forestry (MOECAF), now MONREC. 

(Waste water, storm water runoff, effluent and sanitary discharges (general application)) 

 

Parameter Unit Guideline value 

5 day biochemical oxygen demand mg/l 50 

Ammonia mg/l 10 

Arsenic mg/l 0.1 

Cadmium mg/l 0.1 

Chemical oxygen demand mg/l 250 

Chlorine (total residual) mg/l 0.2 

Chromium (hexavalent) mg/l 0.1 

Chromium (total) mg/l 0.5 

Copper mg/l 0.5 

Cyanide (free) mg/l 0.1 

Cyanide (total) mg/l 1 

Fluoride mg/l 20 

Heavy metals (total) mg/l 10 

Iron mg/l 3.5 

Lead mg/l 0.1 

Mercury mg/l 0.01 

Nickel mg/l 0.5 

Oil and grease mg/l 10 

pH S.U.
a 6-9 

Phenols mg/l 0.5 

Selenium mg/l 0.1 

Silver mg/l 0.5 

Sulphide mg/l 1 

Temperature increase ºC <3
b
 

Total coliform bacteria 100 ml 400 

Total phosphorus mg/l 2 

Total nitrogen mg/l 10 

Total suspended solids mg/l 50 

Zinc mg/l 2 
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National Environmental Quality Emission Guideline values (Code No. 2.1.1) for effluent 

levels of thermal power prescribed by ECD (from Notification No.615/2015, December 

2015, by ECD, MOECAF) 

Parameter Unit 
Guideline 

Value 

Arsenic mg/l 0.5 

Cadmium mg/l 0.1 

Chromium (total) mg/l 0.5 

Copper mg/l 0.5 

Iron mg/l 1 

Lead mg/l 0.5 

Mercury mg/l 0.005 

Oil and grease mg/l 10 

pH S.U.
a
 6-9 

Temperature increase 
o
C <3

b
 

Total residual chlorine mg/l 0.2 

Total suspended solid mg/l 50 

Zinc mg/l 1 
a
 Standard unit 

b
 Temperature increase due to discharge of once-through cooling water 

 

(c) Noise level 

The National Environmental Quality Emission General Guideline for noise to be complied 

with (Code no. 1.3) (from Notification No.615/2015, December 2015, by ECD, then under 

the Ministry of Environmental Conservation and Forestry (MOECAF), now MONREC 

Receptor 

One Hour LAeq (dBA)
a
 

Daytime 

07:00 - 22:00 

(10:00 - 22:00 for public 

holidays) 

Nighttime 

22:00 - 07:00 

(22:00 - 10:00 for public 

holidays) 

Residential, institutional, educational 55 45 

Industrial, commercial 70 70 
a
 Equivalent continuous sound level in decibels 

Note: Noise level at work place must not exceed 85-90dBA. (Provide PPE, ear muff, ear 

protection for workers exposed to high noise level for long period. The ideal level not 

interfere with health is 45dBA.) 
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(d) Odour 

Guideline standard for odorant unit is must not be more than between 5 and 10 (ECD). 

3.6 Health standards for projects with health impacts 

3.6.1 Environmental, Health and Safety (EHS) 

The International Finance Corporation (IFC), a division of World Bank, has prescribed EHS 

general guidelines for general industrial practices. It provides guidance to users on EHS 

issues in doing their business. 

The applicability of the EHS guideline shall be tailored to the hazards/risks or impacts 

identified as the result of EIA. 

The IFC's EHS General Guidelines encompass Environmental, Occupational Health and 

Safety (OHS) and Community, Health and Safety (CHS). 

Environmental 

This main section includes: 

a) air emission and ambient air quality 

b) energy conservation 

c) waste water and ambient water quality 

d) water conservation 

e) hazardous materials management 

f) waste management 

g) noise management and 

h) contaminated land management 

(a) Air emission and ambient air quality 

The guideline describes how to avoid or mitigate the impacts on human health, safety and on 

the environment from emission. 

(b) Energy conservation 

The guideline provides information about common techniques for energy conservation. For 

instance, in the operation of environmentally friendly equipment, machinery, vehicles, 

motors, pumps, fans etc. and the operation of Heating, Ventilation and Air Conditioning 

(HVAC) systems. 



 
 

122 
Myanmar Environment Sustainable Conservation Co., Ltd 

(c) Waste water and ambient water quality 

The guideline provides management of waste water (industrial, domestic, ulitity, sanitary 

waste waters) and management of ambient water quality. It provides common techniques for 

waste water treatment and for the application of reduce, reuse, recover and recycle principle. 

(d) Water conservation 

The guideline provides the techniques for continuous reduction in water consumption and 

water management, water monitoring, reduce, reuse and recycle of water, if possible, and also 

rain water harvest and storm water harvest and uses. 

(e) Hazardous materials management 

The guideline provides guidance for any project that use, store, and handle any quantity of 

hazardous materials (Hazmets). Hazmets is defined as materials that represent a risk to 

human health, property or the environment due to their physical and chemicals characteristics 

eg- explosives, compressed gases, flammable gases, liquids and solids, oxidizing substances; 

toxic, radioactive and corrosive substances. 

(f) Waste management 

The guideline is applicable for any project that generate, store or handle any quantity of 

wastes. Waste management covers waste prevention, waste storage; waste reduction, reuse, 

recover and recycle; waste transportation and disposal. 

(g) Noise management 

The guideline is for the management of noise level when it exceeds the guideline values for 

day and night and for certain situations. The measures include the selection of eco-friendly 

machinery, equipment and vehicles; installation of silencers, mufflers, casing of equipment, 

installation of acoustic barriers, provision of PPEs etc. 

(h) Contaminated land management 

Land is considered contaminated when it contains hazardous materials or oil concentration 

above naturally occurring level. The guideline provides the management of contaminated 

land/soil which includes prevention, mitigation, soil management especially risk assessment 

and management including the removal of contaminated soil. 
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3.6.2 Occupation Health and Safety (OHS) 

The Occupation Health and Safety guideline by IFC encompasses: 

- general facility design and operation 

- physical hazards 

- chemical hazards 

- biological hazards 

- radiological hazards 

- Personal Protective Equipment (PPE) 

- special hazard environments 

- communication, training and monitoring 

Occupational Health and Safety (OHS) by ILO 

OHS is defined by International Labour Organization (ILO) as: 

- The science of the anticipation, recognition, evaluation and control of hazards arising 

in or from the work place that could impair the health and well-being of workers 

taking into account the possible impact on the surrounding communities and the 

general environment. 

Some core principles of OHS 

 All workers have rights and employers must ensure that: 

- work should take place is a safe and health working environment; 

- condition of work should be consistent with worker's well-being and human 

dignity; 

 Occupational safety and health policy must be established 

 Social partners (employers and employees) and other stakeholders must be consulted 

 OHS programmes and policies must aim at both prevention and protection 

 Continuous improvement of OHS must be promoted 

 Health promotion is a certral element of OHS practices 
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 Compensation, rehabilitation and curative services must be made available to workers 

who suffer occupational injuries, accidents and work related diseases 

 Education and training are vital components of safe, healthy working environment 

 OHS policy must be enforced 

3.6.3 Community Health and Safety (CHS) 

The Community Health and Safety guideline by IFC encompasses: 

- water quality and availability 

- structural safety of project infrastructure 

- life and fire safety L&FS 

- traffic safety 

- transport of hazardous materials and  disease prevention 

- emergency preparedness and response 
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4. DESCRIPTION OF THE PROJECT AND ALTERNATIVE SELECTION 

4.1 Project background and objectives  

Crown Cement Plant was established by Ngwe Yi Pale' Cement Co., Ltd near Lauk Hpan 

village, Naunghkio Township and has been in operation since 2014. The area does not have 

access to gridline electricity. As a new cement plant is already constructed adequate 

electricity is needed. In this context the project proponent, Ngwe Yi Pale' Cement Co., Ltd 

has proposed for the construction and operation of a coal-fired thermal power plant inside its 

cement plant premise. 

Project objectives 

- To produce adequate electricity for the newly built cement plant and its long term 

operation. 

- To use part of the electricity produced for villages electrification of some villages in 

the region (part of CSR activities). 

- To contribute to the development of energy sector, especially electric energy sector of 

the nation. 

- To contribute to the increase in the production of cement essential for infrastructure 

development of the nation. 

- To contribute to the development of the Energy sector and the Industrial sector of 

Myanmar. 

 

Project details 

Title of the project : The construction and operation of a coal-fired thermal power 

plant inside the premise of crown cement plant owned by the 

company, project proponent. 

Proposed by : Ngwe Yi Pale' Cement Co., Ltd 

Address (Head office) : No. 157, 33
rd

 Street, between 75
th

 and76
th

 Street, Chan Aye 

Thar Zan Township, Mandalay Region, Myanmar 

Telephone : 02 73941, 02 30838, 09 977150337, 09 977150304,     

09 977150398, 09 977150308, 09 977150313 

Fax : 02 71424 
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E-mail : ngweyipale@gmale.com 

Website : www.ngweyipale.com 

Contact person : U Lin Thein Aung (Admin Manager) 

Phone : 09 977150336, 09 444002600 

E-mail : lintheinaung777@gmail.com 

Factory address : Lauk Hpan village, Naunghkio Township, Shan State 

4.2 Project location, over view map and site layout plan 

As mentioned earlier the proposed site in the near Lauk Hpan village, Naunghkio Township, 

Shan State. It is 6 miles northwest of Naunghkio Town. It is inside the existing Crown 

Cement Plants premise of 280 acres, owned by the project proponent. The area for the 

proposed coal-fired plant is 12.3 acres. GPS position: 22˚ 21' 31.1"; 96˚ 42' 33.6" (See 

Satellite image). 

 

mailto:ngweyipale@gmale.com
http://www.ngweyipale.com/
mailto:lintheinaung777@gmail.com
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Figure – 4: Overview of Crown Cement Factories (4000 ton factory and 1000 ton factory) and coal-thermal plant (The 60W- Boiler 

Turbine (thermal plant) which is the theme of this EIA report)  
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1. 4000 ton cement factory 

2. 1000 ton cement factory 

3. Limestone pre blending 

4. Worker’s housing 

5. Coal unloading area 

6. Sand stone/iron stone warehouse 

7. Coal warehouse 

8. Coal pre blending 

9. Coal warehouse 

10. Gypsum warehouse 

11. Coal warehouse 

12. Sub-station/transformer 

13. 15MW boiler/turbine 

14. Water Treatment Facility 1. 

15. Generator 

16. 60MW Boiler/Turbine (thermal plant) 

17. Cooling Tower 

18. Coal warehouse 

19. Main crusher (2) 

20. Main crusher (1) 

21. Workshop 

22. Factory Manager Office 

23. Ground tank (1500,000 gallons) 

24. Housing for Chinese 

       Experts and Canteen 

25. Officer quarter 

26. Administer office, Meeting Hall and part of officer quarter 

27. Main housing for workers (50) acres) 

28. Bazaar/stalls (50 acres). 

 

 

Note: Only No. 16, 17 and 18 are the theme of this EIA report. 

Note: The lands where the access roads pass through are bought from the villagers (land owners) and the access roads are built. 
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Figure – 5: Satellite image of the proposed project site (in the north-eastern portion of the main cement factory compound) 
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Legend:                          Project site 

                                        Stream/rivulet 

                                        Township border line/State border line 

                                        Village 

 

Figure – 6: Map of part of Naunghkio Township showing proposed project site (red circle) 
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Figure – 7: Map showing exact location of proposed thermal plant inside the 280 acres 

premise of two cement plants 
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Figure – 8: Document concerning plot of land of cement factory where coal thermal 

plant will be built 
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Figure – 9: Coal thermal plant in the process of construction 

 

 

 
Figure – 10: Steam boiler (240 Tons) 
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Figure – 11: Boiler & Turbine 

 

 
Figure – 12: Turbine house 

 

 

 
Figure – 13: Coal conveyor 
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Figure – 14: Coal crushing machine  

 

 

  
Figure – 15: Coal hopper 

 

 
Figure – 16: Coal feeding system 
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Figure – 17: Coal storage 

 

 

 

 

 
 

  
 

Figure – 18: Coal grab and underground crusher 
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Figure – 19: Hammer crusher & EP control room 

 

 

 
Figure – 20: 60 MW Steam turbine generators 

 

 
Figure – 21: Backup generators 
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Figure – 22: Bag Filters 

 

 

  
 

Figure – 23: Bag Filter and Limestone Silo 
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Figure – 24: Bag Filter (Fly Ash Silo) 

 

 

 

  
 

Figure – 25: Turbine condenser 
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Figure – 26: Deaerator 

 

 

 

 
 

Figure – 27: Air compressor 
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Figure – 28: Boiler, Turbine, EP Dust collector and Air compressor 

 

 

 
Figure – 29: EP Dust Collector 

 

 

 
Figure – 30: Bottom ash silo and stack 
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Figure – 31: Stack (83.8 m) and gas analyser house 

 

 

  
 

Figure – 32: Flue gas analyzer 
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Figure – 33: Dimensional drawings 

 

 

Figure – 34: LCD signboard installed near the gate showing results of continuous 

monitoring 
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Figure – 35: SOx, NOx and PM detector 

 

 

 

 

 

  
 

Figure – 36: Sensors 
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Figure – 37: Converter control panel 

 

 

 
Figure – 38: High voltage control panel 

 

 
Figure – 39: High voltage panel 
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Figure – 40: Low voltage panel 

 

 
Figure – 41: Distribution control system (DCS) 

 

 

 
Figure – 42: Distribution control system (DCS) 
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Figure – 43: Central Control Room (C.C.R) 

 

 
Figure – 44: Fuel oil depot 

The site is about 5 miles north of Mandalay-Lashio highway. The Mandalay-Lashio railway 

runs parallel with the highway.  

The site is about 46 miles north-east of Mandalay City and 6 miles away from Naunghkio 

Town.  

4.3 Project development and implementation time schedules 

The estimated duration of the whole project life: 

i) Preconstruction Phase : 1 year 

ii) Construction Phase : 2 years 

iii) Operation Phase : 30 years 

iv) Decommissioning Phase : 2 years 
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4.3.1 Work plan and implementation schedule 

This is merely the work plan and schedule for the effective implementation of the project 

during the four phases, namely, Preconstruction, Construction, Operation and 

Decommissioning/Rehabilitation Phase, of the project life.  

Plans and implementation should be formulated since in the early Preconstruction Phase 

through the Construction Phase, Operation Phase and up to the early Decommissioning 

Phase. 

A generalized time frame for planning and implementation for the project's whole life is 

shown in the Figure-45 below. 

Pre-

construction 

Phase 

Construction 

Phase 
Operation Phase 

Decommissioning/ 

Rehabilitation 

Phase 

 

1 year 

 

2 years 

 

30 years 

 

2 years 

 
   

    

Figure – 45: Generalized time frame for planning and implementation of the project 

during the four phases of project life 

4.3.1.1 During the Preconstruction Phase 

Planning should be taken into serious consideration in the very early planning stage for the 

Preconstruction Phase works. For instance, the procurement of environmentally friendly 

tools, equipment, machinery and vehicles etc. This will include the purchase of tools that are 

durable, and reliable but not so expensive; purchase of machinery equipment and vehicles 

that emit less smoke and generate lower noise level and vibration; and machinery and 

vehicles that are fuel efficient, those that consume less fuel, less energy and use less water for 

conservation purposes. In other words, tools and methodology that are of practical application 

for sustainable construction activities shall be applied. 

In addition devices such as noise and vibration abators, silencers, a variety of PPE such as 

masks, face mask, gas masks; goggles, ear muffs, gloves, boots, safety belts, special outfits, 

etc should be procured in advance. 

Facilities for first aids and for fire fighting (eg. fire extinguisher) should be procured in 

advance. 

There should be detail plan for the selection and procurement of a variety of building 

materials for sand, gravel, bricks, cements, timbers to iron rods, glass panel, sheet, roofings 
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and so on. Also the materials for installation, furnishing and finishing works eg: plumbing 

system, electric system, paints and varnishes etc, in short, all the detail plan for the 

construction of buildings and structures at the site. When planning for the procurement of all 

the above-mentioned material items serious consideration should be taken for the selection of 

ecologically friendly materials. After planing for procurement implementation of 

procurement will follow. 

4.3.1.2 During the Construction Phase 

It is estimated that this phase will last for 2 years and that is for construction of structures at 

the site only. 

During this phase 92 workers including 23 Chinese technicians were employed. The coal-

fired plant (12.3 acres) is inside the main cement factory premise (280 acres). There is no 

need for building access road and fencing the site.  

 camp for workers need not to be built; the cement factory has it workers' housing for 

all workers from three plants 

 water will be shared with that of the cement factory  

The main tasks during this phase: 

 Preparation : clearing small vegetation, leveling the ground 

 Earth work and foundation work 

 Structural construction works : e.g. construction of boiler house and its system, 

turbine house, coal warehouse, coal conveyor system silos, for limestone and ash, EP 

control rooms, cooling tower and its system a new water tank (for this plant), ESP and 

bag filters system, flue gas analyser house, stack etc. 

 Installation works: the works involve has installation of all machinery and 

equipment. E.g. installation of steam boiler and system; steam turbine and its system 

including turbine condenser; electrostatic precipitator and its system and bag filters 

system; installation of cooling tower system installation of a variety of control panels 

(central control, voltage control, distribution control etc.). 

In addition installation of a variety of small machinery and equipment, e.g. pumps, 

generators, compressors; installation of electricity and water system (plumbing). Also 

installation of main generator and electric cable line to be connected to the cement 

factory. 

 Finishing work: including painting, decoration, furnishing furniture, final touch 

etc. 
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4.3.1.3 During the Operation Phase 

It is estimated that this long term phase will last for up to 30 years. During this phase 150 

staffs including 14 Chinese technicians are employed. 

As it is the most important phase of the whole project effective plan should be implemented 

during this phase. The long term sustainable success of the whole project also depends very 

much on the effectiveness and implementation of plan by efficient EMP cell members. 

The main task is the smooth operation of the coal-fired power plant efficiently. The plant will 

be operated 24 hours a day (in 3 shifts, each 8 hours); 40 work hours per week. 

The operational days per year will be up to 300 days. 

The works are mainly routing operation for production electricity to ensure that 60 MW 

electricity is produced for the cement factory. Other works involve: routing maintenance of 

machinery, equipment and vehicle; routing monitoring of the uses/consumption of water, 

coal, limestone, fuel oils; and regular replenishment of coal, limestone and fuel oils. Regular 

mitigation works and monitoring works will be performed. 

4.3.1.4 During the Decommissioning Phase and Rehabilitation Phase 

It is estimated that this phase will last for 2 years. 

During this phase the plant will be decommissioned and closed; the site will be isoloated and 

shut down. Works involve the removal of machinery, equipment, vehicles, the dismantling 

and tearing down of building and structures. Machinery equipment which is still useable will 

be reused or put up for scale; those that are no longer use able will be made into scraps and 

sent to iron smelting mill. The reuse or put up for sale for some materials; the disposal of 

unwanted materials and removal of contaminated soil; and the clearing of the site. 

The air, water, soil quality will be tested for the last time to ensure that the ecology is intact.  

After that the rehabilitation task will have to be implemented, mainly in the form of re-

vegetation. 

Plan for decommissioning/rehabilitation will be formulated in advance. 

A decommissioning contractor will be hired for decommissioning works and another 

contractor will be hired for rehabilitation works.  

4.4 Description of the project 

Project size 

12.3 acres (it is inside the Crown cement plant compound with an area of 280 acres). 
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Installation and infrastructure  

The infrastructure includes: 

- the main buildings and structures of the thermal plant 

- administrative office and 

- other associated buildings 

Main components 

The main components of the project include: 

- The main power plant comprising boiler and furnace unit, cyclone seperators, FD fans 

turbine unit, generator unit, etc. 

- Electrostatic Precipitator system, bag filters system, ID fans, flue gas analyser and the 

83.8m high stack. 

- Water cooling system unit and water recirculation system, cooling tower, condenser, 

deaerator. 

- Open air substation (transformer), transmission line, and control room. 

- Coal storage, warehouse  

- Limestone silos 

- Conveyer belt 

- Ash handling control room, ash silo 

- Water treatment for R.O water, R.O system, softener (zeolite system) recirculation 

filter pump system. (Note: No specific waste water treatment; almost 100% 

recirculated)  

- Laboratory 

- Green belt and open space. 

- Office and control room. 

- Housing, dormitory, kitchen and messing, toilet etc. 

- Store, warehouses 

- Workshop 

- Garage 

- Oil depot (common depot for all) 

- Security gate, guard house 
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Details of some machinery/equipment  

(All are made in China by JINAN Boiler Group Co., Ltd) 

(a) Steam boiler (240 tons) 

It is Circulating Fluidized Bed Combustion (CFBC) boiler type. 

Model: - UG-240/9.81 M; No. Ts. 2110562-2019 

Rated capacity - 240 t/h 

Rate steam pressure - 9.81 MPa 

Rated steam temperatures - 540ºC- see also ANNEX for more about boiler 

(The type of boiler is sub critical) 

(b) 60 MW steam turbine 

Model - C13/T5378/C60-8.82/0.981 

Rated power - 60,000 kW (60 MW) 

Rated speed - 3,000 rpm 

Inlet steam pressure - 8.82 MPa 

Inlet steam temperature - 535ºC 

Exhaust steam pressure - 0.981 MPa 

(c) 60 MW steam turbine Generator 

Standard - 6B/T7064/2260/3, 2012 

Generator type - QF 60-2 (CCJEC Co., Ltd) 

Rated voltage - 10,500 V 

Rated capacity - 60 MW 

Rated current - 4,124 A 

Rated power - 60,000 kW (60 MW) 

Frequency - 50 Hz 

Revolution - 3,000 rpm 
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(d) Electrostatic Precipitator (ESP) 

Model - XLD189-4 

 Type Dry, horizontal and plate; 1 set 

 Inlet smoke volume of dust remover: 565, 340 m
3
/hr 

 Dust collector inlet flue gas temperature: 135ºC 

 Dust concentration at inlet of dust remover: 48.8 g/Nm
3 

 

 Dust concentration at outlet of precipitator: 50 mg/Nm
3 

(dry smoke standard) 

 Guaranteed efficiency: 99.90% 

  Bulk resistance: 300 Pa 

(e) Flue Gas Analyser (for continuous monitoring of emission) 

Specification: 

ULTRAMAT 23 NDIR gas analyser 

Measured components Max. 4, of which up to 3 infraredsensitive gases plus oxygen 

Measuring ranges 2 per channel 

Characteristics Linearized 

Conformity CE-identification to EN 61326/A1, EN 61010-1 

Display LCD with LED backlighting and contrast control, function keys 80 characters (4 

lines/20 characters) 

Position of use Front panel vertical 

Design, enclosure 

Weight Approx. 10 kg 

Ambient conditions 

Permissible ambient temperature 

• Operation +5 to +45 °C 

• Storage and transport -20 to +60 °C 

Permissible ambient humidity < 90% RH (relative humidity) for 

storage and transport 

Permissible pressure variations 700 to 1200 hPa 
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Sample gas pressure 

Messgasdruck 

• Without pump unpressurized 

• With pump unpressurized suction mode, factory-adjusted with 2-m hose at sample gas 

outlet; an upper range value calibration is required in case of other venting 

conditions. 

Sample gas flow 72 to120 l/h (1.1 to 2 l/min) 

Sample gas temperature 0 to 50 °C 

Sample gas humidity < 90% RH (relative humidity) 

The sophisticated equpiment applies automation system; the recorded values of PM, SO2, 

NOx, O2, H2O and temperature are automatically display simultaneously at LCD and at 

recorded graph. (The equipment is fully computerized and all the records are also saved and 

stored in the computer.)  

This equipment is the best quality so far available. 

(f) Bag filter-Model PW32-6 

Air volume - 11,500-13,800 m
3
/h 

Total filtration area - 192 m
2 
 

Filtration wind speed - 1.0m/min 

Filter bag material - Polyester needle point 

Dust collector resistance - 1,470-1,770 Pa 

Dust concentration of imported gas - <200g/Nm
3 

 

Dust concentration outlet gas - <30mg/Nm
3 

 

Ash removal compressed air - Pressure: 0.5-0.9 MPa 

(g) Cooling tower (2,500 tons) 

The cooling tower needs softener water. Consumption rates: 

Cooling tower water - 80 T/hr 

Demineralized water - 6.5 T/hr 

Coal consumption (1 kWh) - 0.7 kg coal 
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Circulation pump 

Model - YKK -500-10 

Rated voltage - 10,000 V 

Rated power - 355 kW 

Rated current - 27.28 A 

Frequency - 50 Hz 

Revolution - 595 rpm 

Generator 

Model: QF - 60-2 (CCJEC) 

Rated voltage - 10,500 V 

Rated power - 6,000 kW (60 MW) 

Rated current - 4,124 A 

Frequency - 50 Hz 

Revolution - 3,000 rpm 

Heavy machinery and trucks 

Grab crane (5 tons) - 2 Nos. 

Loader (4 tons) - 1 Nos.  

(To be used only when grab crane is non-operational) 

Office vehicles to share with Crown Cement Factory. 

Truck (20 tons) - 100 Nos. (This coal-fired project will share some of these trucks 

for coal transportation) 
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Figure – 46: Source of water (streamlet originating from underground spring) 

 

 

 
Figure – 47: Common ground tank (for all three plants) 

 

 
Figure – 48: 2.1 million gallons water tank 
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 Figure – 49: 1.5 million gallons water tank  

 

 

 
Figure – 50: 100,000 gallons water tank 

 

 

  
Figure – 51: R.O Membrane System 
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Figure – 52: Regeneration System  (Feed Tank) 

 

 
Figure – 53: Mixed bed (Cat ion + Anion) Resin 

 

 

 
Figure – 54: R.O purified water tank 
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Figure – 55: Water softener 

 

 
Figure – 56: Pure water 

 

 

  
Figure – 57: Mechanical filters and Zeolite softeners 
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Figure – 58: Laboratory test 

 

 

 
Figure – 59: Brick making machine and bricks made from ash
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Figure – 60: Office 

 

 

 
Fiugre – 61: Meeting hall 

 

 
Figure – 62: Company messing hall 
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Figure – 63: Dormitory 

 

 
Figure – 64: Factory clinic 

 

Technology 

The technology involves the burning of coal for generation of electricity applying modern 

technology with the aids of Chinese engineers and technicians. 

A mixture of pulverized coal and limestone (1000:1) is incinerated and the heat produced is 

used to boil water and generate steam which is used to drive steam turbine which then drive 

the generator and produced electricity. Limestone (CaCO3) is effective for desulphurization 

(fuel gas desulphurization, FGD). 

Process in the generation of electricity power 

Coal is first crushed by jaw crusher (<20mm) and conveyed by underground conveyor I and 

II. The conveyor is tubular type to minimize dust emission. Coal is then pulverized by 

hammer crusher (<2.5mm) and then conveyed by conveyor III to coal feeding system, coal 
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hopper. In the same way pulverized CaCO3 is conveyed to the hopper; ratio of pulverized 

coal to pulverized limestone is 1000:1-3. Coal feeder has a capacity of feeding 35 ton/hour. 

Pulverized coal (including CaCO3) from the feeding system is conveyed to combustion 

chamber, furnace. 

The boiler applied is the Circulating Fluidized Bed Combustion Boiler (CFBCB) type, 240 

ton capacity. 

The steam generated is converted into dry steam by means of very high temperature. The 

high temperature dry stream spins the turbine which is connected to the electric generator 

which creates electricity. 

This coal-fired plant can be termed Subcritical type since it involves the application of boiler 

with high pressure (9.81 MPa) and high temperature (540°C). 

(The boiler needs demineralized, R.O, water), while the cooling tower needs softener water. 

To enhance combustion two Forced Draft (FD) fans, are applied for supplying pressurized 

fresh air into the combustion chamber. The first FD fan prevents spilling of burning coal dust 

onto the floor and making them floating inside. The second FD fan creates turbulent flow and 

enhances complete combustion. 

(The so-called 2 steps firing method) 

To further enhance complete combustion two cyclone separators are applied. The solid fuel 

(coal dust) completely and partially combusted in the chamber is forced into the flue line by 

FD fan into the cyclone separator where it is completely combusted and recirculated back 

into the chamber. 

(Advantages of cyclone separator: increase boiler efficiencies, low fuel consumption, 

maintain relatively low temperature (800-900 ºC) in chamber and, therefore, minimize 

thermal NOX generation) 

(When temperature is above 1200  C large quantity of NOX emits); according to Chinese 

experts. 

Heat generated from combustion chamber is absorbed by wall tubes installed inside the 

chamber. The water inside the tube pipes flows into drum and vapourizes into wet steam, 

which then flows through super heater coils and transforms into dry stream. This dry stream 

spins the blade of turbine which drives the generator and finally electricity is generated. 

60kW electricity can be generated. At the movement the highest load used is 40 kW. 

(The turbine is 60MW steam turbine and the steam turbine generator has also rated capacity 

of 60MW.) 
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Process in brief for the generation of electricity from a coal-fired power plant 

(schematic diagram) 

 

Figure – 65: Simplified flow chart for the generation of electricity in a coal-fired power 

plant, recirculation and generation of wastes (emission, liquid, solid waste) 

 

Simplified steps: (in driving turbine, generator and production of electricity) 

Combustion chamber → inlet heat absorb → wall tube inlet water→ convert→ wet steam→ 

super heater→ dry steam→ turbine→ generator→ electricity produced. 

The electricity generated is used for cemet factories and also for villages electrification 

programme. 

The whole system involves the application of mechanical automation and manual labour is 

minimized. 
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Figure – 66: Power Plant Drawing 
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Figure – 67: Schematic process flow of coal fired plant 
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Figure – 68: Schematic flow chart diagram  
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Figure – 69: Process Flow of Circulating Fluidized Bed Combustion Boiler 



 
 

169 
Myanmar Environment Sustainable Conservation Co., Ltd 

Recirculation of water 

Water is cooled and recirculated for further uses and so the system is closed circuit dry 

cooling system. 

It is a closed circuit cooling and recirculation system. The essence is the condensation of 

steam (vapour to water) and recirculation of water. The equipment applied is Turbine 

Condenser. 

The temperature and pressure of exhaust steam are reduced and transformed into condensate 

(water). To reduce temperature the water passes through condenser tube while the steam 

passes outside the tubes. (Known as heat exchanger system) The water is further cooled in the 

cooling tank and then recirculated and reused. 

(Advantages of condensate: can recirculate more than 95% of used water; reduces 

consumption of coal and water, and increase the capability of the boiler). 

To prevent the water from oxidation, de-aerator is applied. The deaerator equipment can 

reheat the water from condensate to 102-105ºC and can remove oxygen from the water, 

preventing the occurrence of oxidation. 

As mentioned above used water has to be cooled first and passes through a series of four 

cooling ponds and then recirculated and reused (as boiler feed water). In this process cooling 

tower is involved. 

 
Figure – 70: Recirculation of used water system from 4 cooling tanks 
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Cooling tower 

The cooling tower is quite a big facility; it has a capacity of 2500 tons. The method used in 

the cooling tower is the close circuit method. A generalized simplified flowchart diagram is 

shown earlier. 

Boiler hot steam turbine cooling recirculation and reuse 

The temperature at the outlet is 32 ºC. Water passes through the condenser tube while the 

steam passes outside the tubes (heat exchanger system). Owing to accidental small spillage, 

and evaporation new water has to be replenished. Depending on the MW involved (MW 20, 

40, 60), 60-80 tons of new water has to be replenished per day. 3.5-6.5 tons of R.O water has 

to be replenished per day. Draining is undertaken weakly and the quantity per drain is 370.61 

tons (once). Boiler blow down is done every day (0.06-0.8 tons/hr) while cooling blow down, 

weakly (1.8-2.2 tons/hr) 

Actually the used water etc is not directly discharged but flow into sedimentation tank, 

(cooling tank) where the small quantity of sediment is manually removed and the used water 

is recirculated (by mean of forced filtration by two mechanical filters (filter pumps) of 60 

ton/hour capacity each). Almost 100% of used/waste water is recirculated the only waste to 

be discarded is the sludge (sediment)at the bottom of the tank which is menually removed 

and disposed at a approved landfill. The whole system also involves application of 

automation and manual labour is minimized. 

 

 
Figure – 71: Cooling Tower 

 

 

Material balance 

Depending on the MW (20 MW, 40MW, 60MW) coal consumption can vary (the company 

has so far, mostly used 40MW). 

Coal consumption (20-60MW)  →  384- 1008 ton/day 
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Limestone consumption (20-60MW)  → 1.5-3.24 ton/day 

The waste generated are: 

- Fly ash (60%) - (20-60MW)  → 230.4- 604.8 ton/day 

- Bottom ash (40%) - (20-60MW) → 153.6- 403.2 ton/day 

- Small quantity of limestone dust. 

There will be no bioler slag due to the effectiveness of complete combustion system. 

Theoretically when 1 ton of coal is incinerated 30 kg of SO2, 9 kg of NOx, 2800 (2.8 tons) of 

CO2 are generated (if no mitigation measures taken). In this project context 384 to 1008 tons 

of coal is burnt a day (depending on 20-60 MW utilized). Therefore, up to 30 tons of SO2, 9 

tons of NOx and 2800 tons of CO2 are generated per day. (If no mitigation measures taken in 

the first place). 

After mitigation ash for PM10, SO2 and NOX the results obtained by flue gas analyser are as 

follows: 

PM10 -  42 mg/Nm
3
, SO2  - 142 mg/Nm

3 
and NOx - 199 mg/Nm

3
.  

All values are within the NEQEG guideline values.  

The coal thermal plant is in operation now and the values of emission for PM10, SO2 and NOx 

are the same as above. 

The mitigation/management of CO2, SO2 and NOX is described later in Chapter-5. 

Management of emission (PM, SO2, NOX) 

For PM, especially PM10 

The project proponent has installed one Electrostatic Precipitator, ESP, (dry, horizontal and 

plate type) and 7 bag filters for mitigation of PM especially PM10. 

ESP and bag filters can reduce 99.9% of PM, it is learnt. (3 bag filters are also installed at 

Hammer Crusher to mitigate coal dust). The height of the stack is 83.8 m and is up to 

conventionally accepted practice (>75m): (The Chinese Engineers do not apply the formula 

Hg= H+1.5 L). By the time this EIA was conducted the stack was already constructed. 

However, the rule of the thumb is that the height of a stack should be at least twice the height 

of the nearest building, that is, residential building. In this context the height is by far more 

than twice the heights of housings for staff. 

The nearest structures to the stack are ESP house, turbine house and boiler house. (There are 

actually not buildings but structures). 
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Four air compressors are used to facilitate the flow of air/flue gas and PM; Induced Draft 

Fans (ID Fan) are installed. ID fans draw the flue out of the ESP and then flow out of the 

stack. The PM (ash) are precipitate in the ESP while some are retained in the filter bags. As 

mentioned earlier up to 600 ton and 400 ton of fly ash and down ash are collected a day. 

There are two silos for storage of ash, one for fly ash and one for down ash.  

These ashes are used as raw materials for making brick, for road repair or filling or paving. 

Some are reused as chemical gypsum in the manufacturing of cement. 

For SO2 

Pulverized limestone CaCO3 (dry absorption method or dry FGD) is applied for the reduction 

and minimization of SO2 (desulphurization). It is burnt together with coal. Theoretically, the 

burning of CaCO3 will have the following reactions: 

CaCO3 - CaO + CO2 

CaO + SO2 - CaSO3 

2CaSO3+ O2 - 2CaSO4 

2SO2+ O2 - 2SO3 

CaO + SO3 - CaSO4 

CaSO4 (calcium sulphate) in the form of lime dust is re-used as chemical gypsum in the 

making of cement. 

Flue Gas Desulphurization (FGD) by means of application of CaCO3 also reduce and 

minimizes fluran and dioxin, two organic toxic gases, it is learnt. 

For NOX 

The pragmatic way is the application of complete combustion method; application of cyclone 

separators. (Theoretically complete combustion can minimize or even eliminate NOX, 

mercury, fluran, dioxin, etc and all unwanted toxic or harmful gases.). 

Theoretically large quantity of NOX can generates only when the temperature is higher than 

1300 ºC. This CFBC boiler is designed (in China) to maintain the combustion chamber 

temperature within 800-900 ºC (―low temperature‖) and so only negligible quantity of NOX is 

generated, (according to Chinese experts). If the temperature is more than 1000
o
C large 

quantity of NOx will generate). 

The cyclone separator installed can maintain the temperature within 800-900 ºC. Screen tubes 

are installed in the upper portion of the combustion chamber. This enhances superheated 

stream efficiency while lowering and maintaining the temperature. 

Oxygen analyzer is installed on the flue gas route tube to regulate O2 and reduce excess air, if 

any. 
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Comments 

The project proponent (and the hired technicians) at the moment cannot be measured or 

analyzed heavy metal (mercury), halide compound, dioxians and flurans, etc. Attempt will be 

made later. 

From theoretical calculation: 

Up to 2800 tons of CO2; 30 ton of SO2, and 9 tons of NOX are generated a day if no 

management or mitigation measures are taken. However, the project proponent believes that 

SO2 and NOX (and PM) have been effectively mitigated. 

For pragmatic purpose the only effective way of mitigation for CO2 is the planting of trees 

and creation of green belt or green zone (Trees effectively sequestrate CO2). 

Recently the company has installed Flue Gas Analyzer at the stack for continuous monitoring 

of emission. This equipment can monitor PM10, SO2, NOX, O2, H2O, temperature and flow 

rate. The results are displayed in the LCD screen for easy inspection by anyone. 

Management of waste  

Industrial waste 

In this coal thermal plant context the industrial waste that is generated in large quantity is fly 

ash and bottom (down) ash. As mentioned earlier 230.4-604.8 tons of fly ash and 153.6-403.2 

tons of bottom ash are collected at the ESP and 7 bag filters (3 bag filters at underground 

crusher house also collect coal dust). Trucks are not used for transportation of ash, but 

conveyor is used. Dry ash handling method is applied; ash collected is conveyed by conveyor 

to ash silos. Fly ash and bottom ash are conveyed by conveyor and stored in separate silos. 

Fly ash is used as material for making bricks. The company has two ―brick making 

machines‖ and relatively large quantity of bricks has been, so far, made. (Of course bricks are 

made from the combined fly ash of all three factories). Fly ash is also reused as ―gypsum‖ in 

the manufacturing of cement in the nearby two cement factories. Almost all ash are used up 

for making bricks. So far no need to dispose at landfill, which is one mile in the north west. 

Bottom ash (down ash) is used as construction materials; in road repair or refilling road. 

Limestone dust is generated in very low quantity and is reused as raw materials in the 

manufacturing of cement. Coal dust from coal shed is also generated in small quantity from 

time to time; it is collected and reused together with pulverized coal. 

(Relatively large quantity of limestone dust and cement dust are generated from the other two 

cement factories which are owned by the same company but these have nothing to do with 

this coal-fired thermal plant; and are out of the scope of this EIA report.) 

Sediments and slag at the bottom of pond are manually removed and disposed at landfill, 

which is one mile in the north west. 
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Domestic wastes (solid wastes) 

Domestic wastes in the form of office waste, dormitory (housing) waste, kitchen (organic) 

waste, debris and trash are generated in small quantity (up to 20kg/day). 

The waste is not burned but regularly collected and disposed at the approved landfill in the 

vicinity. Waste bins (garbage bins) are placed in appropriate places for collection and regular 

disposal. The landfill is about 1 mile in the north west. 

These are also described later in Chapter-5.  

 

Figure – 72: Satellite image showing project site and two cement plants and the common 

land fill in the north west 

Chemical waste 

Only one chemical, sodium hydroxide, is used for controlling pH of water. Small quantity of 

NaOH has to be used from time to time to control the pH of water. It is a very mild chemical 

and is not hazardous or harmful. 

The work in the laboratory is mainly for testing of temperature, pH, alkalinity, hardness and 

glass wares are simply washed down in the sink. Only negligible quantity of chemical is 

used, or not used at all, given the fact only test kits are used. 
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Used oils 

Used oils are quite hazardous. Used oils are stored in old drums and are given away to 

recyclers or and ones who want it. 

Used filter bags, other filters etc are sometime considered as hazardous waste. These will be 

simply discarded at the approved landfill, one mile in the north west. 

Water balance and closed circuit recirculation of water 

Raw water has to be treated in the first place as the system uses only demineralized water or 

R.O water and softener water. Mechanical filter and zeolite softener, Reverse Osmosis (R.O) 

membrane system and mixed bed (Cation + Anion) Resin system are applied. 

Up to almost 100% of water is recirculated and that involves cooling system inside the 

cooling tower. 

Depending on MW load (20 MW, 40MW, 60MW) the consumption of water (cooling water 

or softener water) is 60-80 ton/day. 

The consumption of demineralized (R.O) water is 3.5-6.5 ton/day.  

3% of softener/cooling water (1.8-2.2 ton) is lost due to cooling blow down once a week. 

2% of demineralized (R.O) water (0.06- 0.8 ton) is lost due to boiler blow down daily. 

The boiler blow down simply flows into a small sedimentation tank (sedimentation treatment) 

and finally discharged into the large earthern pond. The sediment/sludge, if any, is menually 

removed. 

As mentioned earlier the water loss has to be replenished daily or weekly. (Depending on 

MW involved (MW 20, 40, 60) about 60-80 tons of water has to be replenished per day.) 

The close circuit recirculation route is shown in simplified chart as follows: 
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Step 1-10 involves sourcing, collection, storage and treatment. 

Step 11-17 involves heating, steaming, cooling and recirculation. 

Management of waste water/used water (Industrial waste water) 

Strictly speaking there is no industrial waste water but only used or processed water (virtually 

no organic waste water as in a food factory a distillery or the like). 

It is estimated that 90-112 tons/day of water is used in this coal-fired power plant system. 

However, more than 90% of the used water is recirculating through cooling, forced filtering 

and recirculation. It is a closed circuit cooling, forced filtration and recirculation of water. 

Cooling tower is used for cooling while further cooling is done at a series of 3-4 cooling 

tanks. 

However, 100% of the water cannot be recirculated; draining has to be done for used 

water/processed water that not fit for recirculation. For example boiler blows down water, 

cooling blow down water and black flush water from iron exchange and small quantity of 

sludge water. 

The quantity of water to be drained per week is 370.61 tons, average about 53 tons/day. 

These include: 
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- boiler blow down 0.06 – 0.8 ton  (daily) 

- cooling blow down 1.8 – 2.2 tons  (weekly) 

- black flush from iron exchange 8.0 – 12.0 tons  (daily) 

These were not recirculated but discharged; they are conventionally treated, only simple 

conventional physical treatment method is applied (that is sedimentation and gradual cooling 

down to 3
o
C higher there natural water), before discharged into the large earthen pond (water 

impoundment) in the north-east.  

However, after the newly constructed waste water/used water treatment plant is completed 

the boiler blowdown and cooling blowdown need not be discharged but recirculated and 

reused. This new waste water/used water treatment plant is mainly for treatment and reuse of 

used water, not for sewage. 

Since about 53 tons of water is actually lost per day replenishment has to be undertaken daily. 

To be on the safe side 60-80 tons of new water has to be refilled daily to compensate also for 

other potential water losses such as other minor processes, from evaporation, probable steam 

effluent, and minor spillages which cannot be quantified. 

The "once through cooling system" is not applied; only closed circuit cooling is used. 

Turbine condenser reduces the temperature and pressure of exhaust steam which is 

transformed into condensate (water). The water is further cooled down is a series of 3-4 

cooling tanks; the first cooling tank also function as settlement tank. This can be termed 

conventional sedimentation (physical treatment). The sediment, if any, that settle at the floor 

of this tank is manually removed. Usually 0.2-0.3 tons of sediment sludge is generated per 

day. The sludge can be used as fertilizer, but not here. It is dried and disposed at the landfill 

about 1 mile in the north west of bare land. 

The water from the last cooling tank (No.4) is recirculating applying forced filtration (which 

can be termed mechanical treatment). Two mechanical filter pumps with a capacity of 60 

tons/hour each forced filtered the cooled waste water/used water which is recirculated and 

reused as feeder water for boiler again. 

The waste water treatment action can be summaried as follows: 

The used water/waste water from boiler blowdown and cooling blowdown were cooled in 

three steps: at three cooling tanks 1, 2 and 3 and settled down there. The sedimentation of 

overflow water take places at mechnical filter and then passess through a series of softeners. 

In this way the water is purified and then flowed into the storage tank. 

The construction of the centralized water treatment plant for two cement factories and this 

coal fired thermal plant is now completed and already in operation. This treatment plant can 

treat 480 tons of waste water per day. 
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Figure – 73: Waste water/used water treatment plant 

Since more than 90% of the water is recirculating the quantity of water to be discharged is 

small. The water is gradually cooled down at the cooling tanks till the temperature is only 

3
o
C higher than the receiving water body (the large pond/impoundment in the north east). 

Other forms of industrial used/waste water 

Certain coal-fired power plants have steam effluent but not envisaged in this plants (no 

spillage of condensate). 

Ash handling water: dry ash handling is practiced; no need for water and ash pond.(the ash is 

mechanically conveyed by conveyor to ash silo)  

ESP and filters have to be washed from time to time but the water used cannot be quantified. 

Floor and yard (work place) drain: only occasioned sweeping is done; no washing. 

Other industrial wastes water/used water outside the cooling recirculation system: 

- Material storage (coal storage) run off. 

The four coal warehouse for the three plants (one coal-fired power plant and 2 large 

cement plants) cannot yet accommodate the huge quantity of coal for the 3 plants. A 

certain proportion of coal has to be still stored at the open coal yard. But the coal yard 

has concrete floor and bund to prevent percolation and leachate. 

- Machinery and vehicle washing: this has to be undertaken from time to time but the 

used water/washed water cannot be quantified. 

Similarly the quantity of roof drain, rain water influx and storm water cannot be 

quantified; all flow down the network of drainage system with no considerable 

impact. 
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Only small quantity of laboratory waste water/used water is generated because only DD test 

kit and JD test kit are used for testing of temperature, pH, hardness, alkalinity etc. The 

laboratory glass wares, if used, are simply washed down in the sink and flowed down the 

drain. 

The company has so far not yet installed sediment trap and oil and grease removal equipment 

because there is little or negligible quantity of sediment which all settled down into the 

sedimentation tank. So far grease is not an issue in this coal fired thermal plant yet. 

Domestic waste water  

The company has a plan for treatment of domestic waste water where conventional treatment 

such as screening, sedimentation, probable areation, chemical treatment (chlorination) and 

final discharge are involved. This has not materialized yet. At the moment the domestic waste 

water simply flow into the drainage system and end up at the artificial large pond (the 

impoundment) in the north east, which is at the moment used as waste water sink. 

The sanitary waste water from the toilets goes into the septic tanks and soak tanks. 

As mentioned earlier the large tank in the north east is created out of a natural water 

impoundment area. It is a large lake with large water body that is quite suitable to be used as 

a waste water sink. Some locals culture fish such as carps and tilapilas in this large earthen 

pond. The water quality is, so far, good enough for rearing of fish, eg. carps and tilapilas. The 

water in this pond is not used by the locals for drinking and other purposes. 

Any way the company will build waste water treatment system in the near future as there are 

1166 workers working in these factories while almost 904 workers are camped inside the 

common factories premise of 280 acres. (Of the 1166 workers only 150 are from this coal-

fired power plant project; during the construction there were 92 workers). 

As regard water consumption by workers for this coal-fired project alone: 

- During the Construction Phase the water consumption by 92 workers was 552-782 

gallons per day 

- During the Operation Phase the water consumption by 150 workers will be 900-1275 

gallons per day (based from 6-8.5 gallons per capita per day as calculated by company 

technicians) 

Most water is used for shower and toilet and therefore roughly 650 gallons per day will end 

up as used/waste water during the Construction Phase; while roughly 1100 gallons per day 

will end up as used/waste water during the Operation Phase. 

When the total workforces of 904 for all three factories are taken into account 5424-7684 

gallons will be used and roughly almost all will end up as used/waste water. 

The domestic waste water simply flow down the network of drainage system, either dry up on 

the way or end up into the large pond in the north east. 
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Figure – 74: Network of drianage system
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The company has a small laboratory for testing water quality. 

The water quality (eg: R.O water, demineralized water) is tested daily for temperature, pH, 

hardness, calcium content etc applying DD test kit and JD test kit. The recirculated water 

from the thermal plant is also tested regularly while the water from the large receiving pond 

is tested only from time to time. Regarding the testing of discharge water the company has at 

the moment only future plan for testing the used water/waste water before discharge. But this 

has not materialized yet. The pragmatic way is to hire technician for semi-annual monitoring 

(testing) of the used/waste water in the impoundment. 

Uses of materials and resources (Operation Phase) 

Coal (lignite) 

Good quality Anthracite coal is not available in Myanmar. Lignite coal from Kalaywa is used 

since 1926. 

Coal is procured from Yatsauk Township, about 85 miles south; Thibaw Township, about 

103 miles north-east and Nantsan Township about 234 miles north east, but at the moment 

shares with that from Crown Cement Plant stock. (Actually procurement is done by officer of 

Crown Cement Factory not by the project.)  

Annual coal requirement is 286750 tons. (300 operational days) 

(Daily consumption is up to 1008 tons if 60MW load is used) The company has plan for 

sourcing electricity from a big sugar factory (capacity 12000 tons of sugar cane/day) during 

sugar production period (115 days). Bagasse will be used as fuel during that period and so 

coal has to be used for only 185 days per year. 
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Figure – 75: Map showing places where coal is procured and transportation routes 
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The properties of coal 

Type of coal: lignite (soft coal) 

Carbon content (fixed carbon) : 25-35% 

Sulphur content : 0.4-1% 

Volatile matters (mostly VOC) : 30-40% 

Moisture content : 10-20% 

Ash : 5-10% 

Specific gravity : 1.3-1.5 

Calorific value (heating value) : 4500-8300 Btu/lb; (9.3-19.3 MJ/kg) 

Coal is transported by trucks (20 tons) covered with tarpaulin sheet from the sources 

mentioned above, Thibaw, Yatsauk, Nantsan. (Transpontation is done by trucks of the cement 

factories). 

Formerly coal was stored in open coal yard (common coal stock yard for two cement 

factories and this coal fired thermal plant) with concrete floor. 

Now there are four coal warehouses, (coal shed with roofing walling and concrete floor) for 

coal. The three coal sheds (ware houses) 1-3 are for cement plants. Coal needed for this 

thermal plant is taken from the nearby No.4 coal warehouse, west of the project site. 

However some portion of coal has still to be stored in open coal yard temporary as the four 

warehouses cannot accommodate all coal sometiomes. The open stock yard has concrete 

floor to prevent percolation and is bunded to prevent spread of coal. A conveyor connects this 

No.4 coal warehouse with the project site. Part of the conveyor is underground (underground 

conveyor) and the part above ground has cover (tubular type). This eliminates the emission of 

coal dust (pulverized coal) during conveying. No truck is used. 

Coal is pulverized first with jaw crusher and then with hammer crusher. Crusher house is 

underground. Crushing is remotely controlled from control room; workers are not exposed to 

dust. Two bag filters are installed inside crusher house. 

Limestone 

Only small quantity of limestone (CaCO3) is used; the ratio is 1000 coal: 1 limestone CaCO3 

is used as the main agent for desulphurization. 

Annual requirement of limestone (CaCO3) is small: 300 tons. Hugh quatity of limestone is 

needed for the two Crown Cement factories and is extracted from the quarry site one mile, in 

the south. The mined out limestone is crushed at two crusher sites. (Main crusher I and II) 

near the quarry.) The small quantity of limestone needed for this thermal plant is taken from 

the nearby crusher II. This coal fire plant will not have a separate limestone storage yard. As 
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crusher II is just in the adjacent south logistic is not an issue. Since the amount requires is 

small, only 
 

    
 of coal quantity there will be no conveyor belt for limestone. (The limestone 

from the common stock will be simply poured into the limestone bin/hopper and feed, 

together with coal, to the boiler.) 

The limestone consists mainly of pure calcite, and aragonite. 

Chemicals 

The only chemical used is sodium hydroxides (NaOH). It has to be used from time to time to 

control the PH of water (from acidic condition to alkali condition). This chemical is store in a 

sperate room. 

The annual requirement is 70kg. 

(There are already two domestic waste water treatment facilities operated by Crown Cement 

Factories, one of which will be shared with this coal fired thermal plant. Hence no other 

chemical such as, chlorine for water treatment, is necessary. These two treatment facilities are 

only for purifications and softener.) 

Water  

Annual requirement of water is 300,000 gallons (4000 tons). 

Although large quantity of water has to be used daily almost all (95%) are recirculated and so 

the annual requirement is low. 

Water for all the three factories is sourced from a spring water, 1.32 miles in the north. The 

spring is a perennial ground water spring and is not a drinking source of water for the 

villagers of Lauk Hpan Village. It is perennial spring water with little fluctuation in flow rate 

(wet months or dry months) throughout the year. The ground water (spring water) forms into 

a streamlet. The water is first pumped into a ground tank (collecting tank) and again into the 

next tank and then to the factory compound.   

The availability of water, so far, is not an issue. The company has, however, plan B that 

considered for the sourcing of water from Nant Pan Si stream with larger quantity of water, 3 

miles away, as an alternative water source, if necessary. 

The water needed for this project is simply taken from the 100,000 water tank for this plant. 

The other two larger tanks are also for the nearby cement plant. (Raw water cannot be 

directly used; only demineralized water (R.O water) and softener water have to be used in 

this project context. 
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Figure – 76: Map showing the site of two cement plant of one coal fired thermal plant 

and sources water from a spring 
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Fuels requirement (monthly) 

Diesel - 1000 gals/month 

Grease No.3 - 100 kg/month 

Gear oil (No. 220) - 250 gals/month 

Gear oil (No. 320) - 500 gals/month  

Engine oil (No. 46) - 200 gals/month 

(Fuel requirement is quite low as most activities involve the use of electricity. The project 

proponent will share with Crown Cement factory. There is a common fuel depot, of 100,000 

gallons; will also share office vehicles with the cement factory.) 

Fuel is delivered to the site by the vendors (fuel companies). 

Physical Properties of diesel 

Specific gravity : 0.88 

Sulphur content : 0.05% (wt) 

Ash content : 0.20% 

Calorific value : 44.80 mj/kg 

The 100,000 gallons common fuel (diesel) depot has concrete floor and corrugated iron 

roofing at appropriate height (for ventilation and appropriate venting). 

The used diesel and oil is collected in old drums regularly and give away to local recyclers. 

Uses of raw materials and resources (Construction Phase) 

The Construction Phase has already completed and the plant is already in operation. From the 

old record books the raw materials used for construction are: 

- cement :  60,000 bags (50 kg) 

- iron bar : 708.879 tons (assorted) 

- ply wood : 2,120 sheet 

- corrugated iron : 7380 m 

- binding wire : 217 coils 

- gravel : 5,176 tons 

- sand : 1,251 suddrens 
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Other main aspects of the project 

The estimated budget is USD 10 million. 

Electricity to be generated/produced; 60MW. The electricity generated will be for the new 

cement plant (Phase II) with a capacity of 4000 tons/day and for village electrification. 

Staff strength:  

 Construction Phase  : 92 (including 23 Chinese engineers/technicians) 

50% each are skilled and unskilled labourers 

 Operation Phase : 150 (including, 14 Chinese engineers/technicians) 

 Majority are skilled and migrant labours due to nature of jobs, 

Working hours : 8 hours/day, in three shifts, 40 hours/week 

The factory runs 24 hours a day 7 days a week. 

Other aspects 

Transportation of coal and limestone. 

The former plan is for transportation of coal (requirement 286,750 tons) from Yatsauk, 

Thibaw and Nantsan Township. But this is now no longer necessary as transportation of coal 

required by all three plants (2 cement plants and 1 coal fired power plant) will be undertaken 

by responsible persons of the cement plant. The coal-fired power plant will share the coal 

from the common coal stock (now kept in 4 coal warehouses). 

Transportation of limestone 

Only small quantity of limestone is required for this coal-fired power plant project. 

Limestone will be taken from the common limestone stock (for all three plants); No 

transportation issue. 

Waste management 

Waste management for: industrial wastes domestic waste, chemical waste (negligible) and 

hazardous waste (used oil, used filter etc.) are already described earlier. 

4.5 Description of the selected alternatives 

Sometimes it is necessary to have Plan A, B, C etc (alternative plan) for the implementation 

of a proposed project. This can ensure the project to progress smoothly and successfully even 

if a change in plan has to be undertaken. The alternative plan can be in form of alternative 

site for the project or alternative method or technology for the operation of the project. 
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In the case of selection of project site if the original Plan A site is not appropriate the Plan B 

should be duly selected. For instance if Plan A site has the following issues:  

i) it is inside a protected area or wildlife sanctuary or bird sanctuary  

ii) it is too close to big lake or reservoir that serves as water drinking source for a 

community 

iii) it is inside or too close to historical cultural and religious monuments or sites 

including archaeological ones  

iv)  it is inside or too close to agricultural land or animal farms 

v) it is prone to natural disasters-earth quake, floods, violent storm, landslide etc. and  

vi) the issue of land disputes or land grabbing. 

All these above-mentioned issues, particularly the last one, can provoke loud public outcry or 

mass protest and can eventually leads to political instability of the region. In such a case there 

is no other choice but to discard Plan A and select Plan B for the long term benefit of the 

project. In this context there is no better alternative for switching from Plan A to Plan B. 

There was/is no major public outcry or mass protest and the company is in a certain degree of 

harmony with local community. 

The proposed site is within Naunghkio Township area. When factors such as availability of 

land and accessibility are taken into consideration the site is suitable for the establishment of 

a power plant. The main advantage will be provision of electricity for the new cement plant, 

Crown cement plant. No better alternative is envisaged. 

There can be alternative plans for the relocation, reorientation of the main components of the 

project if necessary --- such as the reorientation or relocation of the site (s). The plan and 

design provided by the Chinese experts is practical and viable and no suggestion for better 

relocation and reorientation. 

As regards alternative method or technology the project proponent has selected the 

technology or Best Available Technology (BAT).  

As regards demand alternative the company has in the initial phase already used generator as 

the site has no access to grideline electricity. This coal-fired thermal plant is actually a better 

alternative for long term use of electricity for the upgrade cement plant. 

As regards energy source alternative the company has a plan for substitution of coal energy 

by bagasse produced from a planed sugar factory (No.3) and also by applying electricity 

generated from a planed hydro dam by the company. When the new sugar factory and hydro 

dam are in full operation coal will be no longer necessary. 
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Regarding alternative sources of water the company has a plan B for sourcing water from 

Nant Pansi stream 3 miles away. (However the water from a spring, the existing sources of 

water is a perenial spring and water is availabe through out the year. Therefore plan B is not 

neccessary yet. As another alternative the project proponent will consider for the harvesting 

and use of rainwater as far as possible for the conservation of water resource. Rain water 

could be used for watering plants, suppressing dust, washing machinery and vehicles and 

other domestic uses. 

As regards activities alternative workers will be encouraged to use public transportation 

system as far as possible, rather than own transport systems to reduce the overall fuel uses 

and to reduce carbon emissions. The company will encourage its employees to walk or ride 

bicycle for conservation of fuel and reduction of emission. Another activity alternative is to 

train employees to adopt to modern technology rather than conventional technology. And 

train them to work "smarter" rather than "harder".  

Finally there is the "no go alternative" or "do nothing alternative" or "no project alternative" 

and this is explained in the following subsection.  

4.6 Comparison and selection of the preferred alternatives 

When comparison of above mentioned alternatives the consultant firm cannot suggest any 

better alternatives than the existing site. 

As the proposed coal-fired power plant is inside the premise of Crown Cement Plant there is 

no need for site selection. There is also no need for consideration for alternative location. The 

readily available land, no more expense for land, no more clearing of land and vegetation and 

the ideal location in term of logistic make the proposed site the best location. 

There are no issues such as national park, protected area, wildlife sanctuary, bird sanctuary 

etc in the vicinity. There is also no water reservoir, wetland, major farms in the vicinity. 

Socio-economically there is no issue of land grabbing, land disputes, forced eviction and 

forced relocation. The area is also not prone to major floods and major earth quake.  

The cost benefit analysis will also favour this site than an alternative site. 

This "no project alternatives" or "no project alternative" will also mean no more development 

in the socio-economic aspect of the local area and the region. The company has invested huge 

sum of money and therefore will proceed with this project. 

The company will be prepared for any better alternative in the future, eg. mitigation 

alternative or EMP alternative. Moreover as new technologies are emerging quite rapidly the 

company will be ready to adapt to any state-of-the-art technology or better technology. 
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5. DESCRIPTION OF THE SURROUNDING ENVIRONMENT 

The designated study area is the proposed coal-fired power plant site and neighbourhood 

within a 2 miles radius from the site (mostly the premise 280 acres of the existing Crown 

Cement Plant). During the Construction Phase small quantity of smoke emitted from 

generators and pumps cannot travel more than 100 meters. In the same way dust generated 

from earth work and noise generated from civil construction work cannot travel more than 

100 meters. During the long Operation Phase flue gas (smoke), ash and process waste water 

will be generated from the power plant. However during the Operation Phase air emission 

from the stack (point source emission) will be significant and can travel up to a few miles (if 

ESP, fabric filter (filter bags) are not applied and if other measures such as limestone FGD 

are not implemented then the distance travelled may be more than 1 mile). Due to effective 

mitigation, e.g. ESP, bag filters, dry FGD system, controlled complete combustion etc. which 

is of course Good International Industry Practice the actual area of influence (AOI) will be 

within one mile radius, that is, actual impacts can be felt, or seen or heard within 1 mile 

radius. The outer 2 miles radius can be considered as buffers zone. (Theoretically emission 

can travel hundreds of miles if mitigation measures are not taken.) Dust generated from 

vehicular movements and other activities inside the concrete floor compound, if any, will be 

negligible. 

As regard biological component there is no natural biodiversity to be impacted as the site is 

within the compound of Crown Cement Plant. As vegetation was already cleared during the 

early constrution phase for the two large cement factories no more vegetation has to be 

cleared. There are no cultural and religious monuments nearby to be impacted. 

The site with an area of 12.3 acres is inside the compound of the cement plant with an area of 

280 acres, so most of the buildings and structures are the facilities of the cement plants. Coal-

fired power plant has only a few building/structure – e.g. turbine house, boiler, cooling tower, 

control room, crusher house (underground), and stack etc. 

The environmental study area covers an area of 16 sq miles which is occupied mostly by the 

cement factory complex and surrounding area outside. 

In the north and west are sugar cane farms and field. There is degraded and greatly 

fragmented forest/bush in the east and south. Biodiversity study is mainly conduct there. In 

short, all the plants and animals found in this 2 miles radius (in the forest and bushes as well 

as in the factory compund, in the residential area) are study.  

In some occasion biodiveristy study is conducted even outside this 2 miles radius; for 

example bird study.  
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Figure – 77: The project site and designated study area within two miles radius 
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Setting the study limit 

The study encompasses the proposed project area and vicinity within a two miles radius. The 

reason for setting the study limit of 2 miles radius is already furnished above. In this context 

this is for only this proposed coal fired thermal plant project of 12.3 acres; not for the much 

larger 280 acres project of the two cement factories. The premise of Crown cement factory 

together with Lauk Hphan village is in corporated into the area of study. Lauk Hpan, the 

nearest village is about 1 mile in the north east. As the prevailing wind of the area is from 

Southwest to Northwest this village will have the more impact than other nearby village, all 

in the west. However, due to effectiveness of mitigation e.g. ESP, bag filters, dry FGD, 

complete combustion etc. none of the local has filed any complaints regarding emission. 

During the second survey, March, 2019 study Khe San and Lei Gyi Taw Villages are also 

incorporated into the study area for socio-economic study. 

(The study limit sets in a pragmatic approach manner, workable manner and short to the 

point. Theorectically affect of emissions can reach more than 10 km or even up to 100 km. 

This is beyond the pragmatic approach of this EIA report) 

Methodology for data collection and analysis 

EIA work involved the visual inspection of the area, the surveying work and collection of 

baseline environmental and social data.  

The main objective is the collection, recording and documentation of all baseline data; this is 

the methodology widely practiced and internationally accepted proctice. 

The physical data such as air quality, particulate matter (PM), SO2, NO2 and noise were all 

primary data, collected through field survey. The data for water analysis were also primary 

data. Basic geological data is secondary data from a previous geological data. 

Data on biodiversity; flora, fauna (birds, mammals, reptiles and amphibian and aquatic 

organisms, if present) were all primary data collected through this study. Some data for large 

mammals, if any, were secondary data from locals. 

The social data included both primary data collected through visual inspection and transect 

work, and secondary data acquired through Key Informant Interview (KII) or other secondary 

source (SS). 

Methodology 

Physical data 

The testing and measurement of air quality, ambient air, PM, SO2 and NO2 involved the use 

of relatively sophisticated and bulky equipment and so technicians (on leave) from the Health 

Department have to be contracted. The portable air test kits has the advantage of measuring 

the in situ (on the spot) condition but not so reliable. 

For measuring PM, SO2 and NOX etc EPAS-HA2 Scanner and EPAS air sampler (Respirable 

dust sampler Environtech APM-460 NC) are deployed. 
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The duration of measurement is 24 hours for PM and SO2; 1 hour for Carbon monoxide (CO) 

of NOX, volatile organic compound (VOC), hydrocarbon (HC) and methane (CH4) and 8 

hours for ozone (O3). 

Technicians from OEHD are hired for measurements of air quality, noise and vibration.  

Portable water test kits are also not so reliable and water samples have to be brought back to 

Yangon for analysis at a registered private laboratory. The technicians at this laboratory 

carried out the analysis work. 

Noise level was measured on the spot using a portable Digital Noise Level Detector, 

VICTOR, which was quite reliable; later Digital Sound Level Meter, EXTECH407732 was 

used. BENETECH Vibration Meter is used for testing vibration. 

According to the hired technicians the equipment for testing air quality and for noise level 

have to be sent back abroad each year for calibration.  

All geological data are secondary information from the findings of geologists in previous 

study. The methodology involved Satellite image analysis, geological mapping, lithogeo-

chemical survey, gravity investigation and mechanical drilling for extraction of samples at 

various depths, it was learnt. Analysis work was conducted in Yangon by geologists hired by 

the company. 

All meteorological data, monthly rainfall, monthly maximum and minimum temperature, 

humidity, wind speed etc. were secondary data. They were obtained from Naunghkio 

Township Meteorology Office. 

Biological data 

 The data on the biological components particularly flora were all primary data. All data on 

flora, birds, reptiles, amphibian as well as the large majority of aquatic organisms, if present, 

were collected through this field surveys. Surveys were conducted by different groups of 

botanists, zoologists. The survey period last from 17-11-2017 to 23-11-2017. 

Actually biological survey was carried out covering 2 miles radius area but as there are only 

degraded forest and fragmented forest/bushes in the east and south biodiversity is mainly 

conducted in these two areas. The overall biodiversity study is also conducted in the factory 

compound and in the village areas and all the sugar farm areas.  

The methodology is typically taxonomic study with certain transect walk through the 

forest/bush and on the spot identification is the main essence of the study. Only flora (plants) 

and avianfauna (birds) are the main components; other taxonomic groups are very rare or 

absent. Actually only degraded natural vegetation remains in the vicinity. As it is only basic 

toxonomic work no sampling is undertaken; just identification, recording and preperation of 

inventory of species. The forest is greatly fragmented and degraded due to the operation of 

three projects. (Efforts are made for compensatory replanting of trees by the company.) The 

study on the biodiversity is also undertaken outside and around the factory compound, 

especially in the south and east where forest and bushes can be still found. 
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During this trip it is not possible to study large wildlife as they no longer exist in the area. 

However, there are Pig-tailed monkeys in the vicinity but actually these can no longer be 

termed wild animals but are already tamed monkeys. Common amphibians and reptiles are 

very rarely found. As regards avian fauna, some forest birds can be still found in relatively 

large numbers. 

Regarding aquatic organisms there were none to study. (No stream or water body in the 

vacinity only a steamlet which is actually a spring.) 

 As wildlife are very scarce or almost depleted the flora remains the main biological 

component for study. But as the project is inside the premise of a big cement factory (where 

the vegetation was cleared long ago) there is very little natural flora left to study. The 

essential tool for EIA work include computer, GPS, camera, telescopes (especially for birds) 

binoculars, hand lens, microscope (especially for aquatic microorganisms), compass, portable 

water and air test kits, anemometer, herbarium press, measuring tapes, ropes, pruners and 

cutter, tool for catching and trapping wild life, if any, (snare, trap, scoop, nets including 

plankton net, stakes etc), lamp and torch for night survey for nocturnal animals. Chemical 

preservatives (alcohol, formalin) together with plastic containers of various sizes for the 

preservation of specimens (especially those that could not be identified during the survey trip 

but to be identified later) were also necessary. 

Google Earth satellite imagery was also applied for the overview of forest or bush structure, 

if any, generalized distribution pattern and possible detection of peculiar micro-ecological 

niches (for both plants and animals), if any. 

Socio-economic data 

As regards socio-economic data most were secondary data. These were gathered by means of 

conducting Key Informant Interview (KII) by means of predesigned/prestructured 

questionaires, and also from certain Secondary Source (SS). Certain primary data were 

acquired by means of visual inspections; transect walks and focal group discussion (FGD). 

Cultural aspects 

As for cultural components there were no important cultural, religious, historical and 

archeological monuments or sites in the area. The exceptional case: a small Buddhist 

monastery in the village and there was no likelihood to be impacted by the project. 

In the case of visual component the landscape of the mountain would be impacted due to 

quarry ativities for extraction of limestone by the two cement factories and this would be 

discussed in impact assessment in Chapter-6. 

5.1 Physical component of the surrounding environment 

5.1.1Climate 

The climate is the hot wet tropical monsoon climate with relatively high temperature the 

whole year through. But as the elevation is relatively high it is cool to relatively cold in the 

cool season. There is a dry season (March – June) a wet season (June to September) and a 

cool season (November – end of February). This is just the generalized pattern. 
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Table-(1), (2), (3) and (4) show the monthly maximum, minimum mean temperature, rainfall 

humidity and wind speed during (2010-2018 January). The data were secondary ones 

acquired from the Naunghkio Township Meterology and Hydrology Department. 

Table-1: Monthly minimum and maximum temperature (ºC) of Naunghkio Township 

during 2010-2018 January 

Month 

Monthly temperature 

Maximum Minimum 

2010 2011 2012 2013 2014 2015 2016 2017 2018 2010 2011 2012 2013 2014 2015 2016 2017 2018 

January 26.2 24.3 24.2 24.7 24.7 24.5 23.4 25.7 24.2 9.0 10.0 9.0 9.1 8.5 9.1 6.8 7.4 8.2 

February 27.9 28.2 27.9 29.0 26.3 27.1 27.2 28.6  10.6 10.2 10.0 12.5 10.4 8.3 9.7 10.8  

March 30.9 29.6 29.5 30.4 30.3 31.2 31.4 30.0  16.6 15.2 14.5 19.6 14.5 13.4 13.1 12.9  

April 33.8 29.7 31.2 33.0 31.7 30.7 34.3 30.7  20.8 18.2 19.0 18.8 19.1 16.7 17.1 17.2  

May 32.4 28.8 30.6 28.8 30.3 31.1 30.9 30.8  22.9 20.7 21.6 20.6 21.3 19.5 17.4 19.5  

June 29.3 28.2 29.0 29.2 28.8 30.4 29.4 39.0  22.6 22.2 22.4 22.2 22.7 20.9 18.5 20.9  

July 28.4 28.7 27.6 27.5 28.7 28.2 28.7 28.6  22.9 22.1 22.1 22.2 22.1 20.6 18.3 20.9  

August 28.9 27.4 27.9 27.0 28.7 28.4 29.2 28.7  22.6 21.9 21.9 21.6 21.4 20.1 18.0 20.7  

September 28.0 28.1 28.9 28.3 29.2 30.1 29.8 29.5  21.3 21.6 21.4 21.6 20.2 20.4 17.7 20.0  

October 27.6 27.1 28.1 26.9 28.2 28.5 28.8 29.0  20.8 19.4 18.3 18.9 16.9 16.4 16.3 18.3  

November 26.9 25.7 25.9 26.4 27.6 26.5 26.3 27.8  14.2 12.7 17.0 14.9 14.0 12.7 11.6 14.6  

December 24.7 23.4 24.8 22.8 25.6 24.2 25.8 24.5  11.2 11.8 10.2 9.4 9.2 8.9 8.2 10.1  

 

During the last eight years, the month April, 2010, had recorded the highest temperature 

(33.8ºC) while January 2017 had the lowest temperature record (7.4 ºC). 

Table-2: Shows the monthly rainfall and total rainfall of Naunghkio Township during 

the last eight years (2010-2018 January) 

Month 
Total rainfall per month (inch) 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

January - 0.39 0.12 0.47 - 0.79 - 0.16 2.12 

February - - - - 0.98 - - -  

March 0.12 1.62 0.47 0.04 - 1.06 - 0.55  

April 0.55 5.90 2.88 0.16 3.71 3.39 1.70 3.66  

May 4.13 10.79 5.63 7.13 5.86 10.59 7.79 8.31  

June 8.86 7.28 4.10 7.87 10.36 3.26 10.98 7.83  

July 10.24 5.99 5.00 12.79 9.64 14.45 3.78 5.24  

August 8.34 12.16 9.76 11.30 8.03 9.33 10.47 5.51  

September 11.65 8.47 6.70 11.42 8.55 3.90 2.41 11.06  

October 12.24 5.20 3.46 5.36 3.89 6.58 9.29 4.45  

November   - 0.37 3.46 0.11 1.46 2.75 2.79 2.32  

December 3.07 0.67 0.12 - - 0.20 0.08 0.52  

Total rainfall 59.2 58.84 41.7 56.65 52.48 56.3  49.29 49.61  
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A comparison of rainfall patterns during the last 8 years (2010-2018 January) revealed that 

the year 2010 had the highest annual total rainfall–59.2 inches while the year 2012 had the 

lowest–41.7. 

Table-3: Monthly humidity (%) of Naunghkio Township during (2010-2018 January) 

Month 
Humidity (%) 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

January 99 84 83 79 83 79 82 83 78 

February 62 69 64 64 71 67 78 76  

March 55 60 58 53 53 59 59 64  

April 47 69 61 48 60 63 56 70  

May 64 82 72 76 77 74 77 80  

June 79 85 81 77 81 79 87 83  

July 85 83 84 87 86 86 86 85  

August 87 88 85 86 81 87 84 87  

September 86 86 82 83 86 81 87 86  

October 80 89 82 84 81 86 89 86  

November 79 81 87 88 88 88 92 84  

December 87 94 87 81 - - 89 85  

 

A comparison of the values of mean monthly humidity (%) for the last eight years showed 

that the highest value, 99 occurred in January, 2010 while the lowest, 47, occurred in Aprily, 

2010. 

Table-4: Monthly wind speed (mph) of Naunghkio Township during (2010-2018 

January) 

Month 
Wind speed (mph) 

2010 2011 2012 2013 2014 2015 2016 2017 2018 

January 2.3 2.1 2.6 2.1 1.6 3.5 2.3 1.3 1.6 

February 2.9 2.8 3.3 2.3 2.8 4.9 4.4 1.6  

March 3.4 3.2 3.1 3.5 3.2 5.0 5.7 6.2  

April 1.1 1.8 3.6 4.2 3.0 5.0 6.2 5.8  

May 2.5 2.0 2.4 2.2 2.4 3.6 4.8 2.2  

June 2.0 2.1 2.3 1.7 3.0 3.2 3.1 1.7  

July 1.7 2.3 1.9 1.4 2.5 2.7 3.1 1.6  

August 2.0 2.0 1.4 1.9 2.9 2.6 3.8 1.5  

September 2.1 2.4 2.1 1.8 3.1 2.7 4.1 1.8  

October 2.4 2.1 1.6 1.5 3.5 2.7 2.1 1.5  

November 1.2 1.7 1.1 1.7 2.6 1.7 2.1 1.1  

December 1.8 1.3 1.7 1.1 2.3 2.9 3.0 1.3  
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The highest wind speed (6.2 mph) was recorded in March, 2017 and April, 2016 while the 

lowest (1.1 mph) was recorded in April, November, December and November, 2010, 2012, 

2013 and 2017, respectively. The direction of prevailing winds were generally from South 

West to North East during the rainy season while during the cool season the general direction 

were from North East to South West. But during the hot dry season the winds were irregular 

and there were no perceptible prevailing wind with regular direction. 

Later the project proponent has hired another consultant firm, Sustainable Environment 

Myanmar (SEM) for modeling and plotting of Wind Rose projection (Air Dispersion 

Modeling). Based from meteorologial data recorded between 1/1/2014 and 12/31/2018 

(software application) average wind roses is shown in the followng diagram.(Actually the 

project proponent is unable to comprehend the full meaning of this diagram as it is the work 

of the experts involving soft ware application. However, it can be generally stated that the air 

shed of the area is predominated by the South West winds and seondary winds from the 

North East). 
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Figure – 78: Wind rose 
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5.1.2 Topography 

The area is a hilly region with undulating hills and valleys. The forest around the area is 

degraded ones and there are farm lands on hills and in valleys. 

The elevation is 976 msl. The site is 1 mile south-west of Lauk Hpan village, Naunghkio 

Township and is 5 miles north of Mandalay-Lashio highway. 

Hydrology 

There are no water courses or water bodies. There is an artificial pond (created from a natural 

water impoundment area during the rainy season) and a streamlet originates from 

underground spring. This streamlet flows into the Nant Pansi Stream (Chaung) about 3 miles 

in the south. Water for the three plants is sourced from this streamlet. 

Nant Pan Si water will be also used, if necessary. 

With the help of technicians from the Irrigation Department the flow rate and volume of 

water from this streamlet is measured. The results are as follow: 

Flow rate : 5.5 feet/sec 

Volume of water flow rate : 41.09 gallons/sec (During the dry season) 

(During the wet season the volume is more than twice that of the dry season.) 

The water from this streamlet supplies all the water required by the three factories. The 

annual water requirement is 300,000 gallons and therfore the water from this streamlet is 

more than enough for requirement. Moreover the water is almost 100% recirculated therefore 

water is not an issue. However, if necessary, the company has a plan for sourcing water from 

Nant Pansi stream, 3 miles away in the south east. 

 

 
Figure – 79: Sounding water depth and water volume 
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(Once again the project proponent cannot comprehend the complex formulae and equation 

applied for determination of water flow, by the technicians.) 

5.1.3 Basic geology (secondary data from geologist of the company) 

The region is within the Eastern Highland Belt, Geo-tectonic zone of Myanmar. This belt is 

characterized by major geologic components such as highly folded rocks of Paleozoic Era, 

partly metamorphosed. There are limestone layers in two horizons; one in Silurian to 

Devonian Periods, another in carboniferous to Permian Periods. 

The project site is underlain by limestone of Permian to Triassic Periods. 

The limestone is massive and its bedding, which is stiff and jointed at an interval of 50cm to 

3m is scarcely seen at the site. 

Geological components distributed at the project site generally from top to bottom are: top 

soil, debris deposit, calcite deposit, boulders (river deposit), cobbles (river deposit) pebbles 

(river deposit) siltstone and limestone. 

The general soil type is acrisol (ferric acrisol, FAO classification). Generally it is clay rich, 

associated wth humid tropical climate and usually found at area of undulating topography. 
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Figure – 80: General geology of the study area 
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Natural hazards 

There were no precedents of natural hazards such as major earth quakes, major floods, 

extreme weather events (droughts and excessive rainfall) and wildfire ete within memories of 

5 decades, it is learnt. 

When the unprecedented catastrophic floods that wreaked havoc on 11 of the 14 States and 

Regions of the country in 2015 this area was spared (due to high elevation), a glimpse at the 

meteorological data during the last eigh years did not rerveal any extreme weather events 

(regarding rainfall and temperature). 

The area is within the Kyauk-kyan fault line zone which runs from north to south. Further in 

the west is the Shan Crap Fault Zone which also runs from north to south. However, there 

were/are no precedents of major earthquakes but only occassional small tremors. So far there 

is also no precedent of landslide at the limestone hill in the south due to limestone quarry. 

During the last 2 decades (from 1991-2012) there were 7 recorded medium and storng 

earthquakes in the country. None of them have affected this area. 

Cyclones and major storms that usually made landfalls in Rhakine State and some coastal 

area did not affect this area. 

Soil test 

During the second survey trip (9-3-2019 to 13-3-2019) soil tests for mercury, iron, lead and 

cadmium were conducted. 

With the assistance of technicians from Department of Agriculture, Land Uses Division, soil 

samples from five points, namely, Lauk Hpan village, Khe San village, Lei Gyi Taw village, 

Lauk Hpan maize farm land, and soil from the N.E discharge pond (domestic waste water 

sink) were tested. The whole coal-fired plant gound is paved with concrete floor. 

The coordinates for the five points are as follows. 

Lauk Hpan village (St-1) - N. Lat. 22º 22' 08.2"; E. Long 96º 42' 32.3" 

Khe San village (St-2) - N. Lat. 22º 21' 01.0"; E. Long 96º 40' 45.9" 

Lei Gyi Taw village (St-3) - N. Lat. 22º 20' 50.8"; E. Long 96º 43' 20.1" 

Lauk Hpan village farm land (St-4) - N. Lat. 22º 21' 56.1"; E. Long 96º 42' 59.1" 

Discharge Pond (domestic waste water sink) (St-5) N. Lat. 22º 21' 47.6"; E. Long 96º 42' 

40.6" 

The three villages in the vicinity of the project site and are thus selected. Actually only Lauk 

Hpan Village is within the 1 mile radius (direct impact area); the outer 1 mile is buffer zone. 

Khe-hsan and Lei Gyi Taw Village are just outside the buffer zone. 

It is expected that the 5 stations (monitoring points) can represents the situation of the whole 

area of study. However this EIA report is not a once for all one. During the long Operation 

Phase testings will have to be done on a semi-annual basis and reported to the authority. 

There can be or cannot be a charge in selection of monitoring spots/points. 
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Figure – 81: Satellite image of the area showing spots where soil samples are taken
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Soil analytical data 

Sr. 

No 
Sample Depth in 

Iron (Fe) 

mg/kg 

Mercury 

(Hg) 

mg/kg 

Lead (Pb) 

mg/kg 

Cadmium 

(Cd) 

mg/kg 

1. Lauk Hpan Village 0-6" Not detected Not detected 6.7 0.78 

2. Khe San Village 0-6" Not detected Not detected 4.65 Not detected 

3. Lei Gyi Taw Village 0-6" 33.9 Not detected 4.15 Not detected 

4. Lauk Hpan village 

farm land 

0-6" Not detected Not detected 11.85 Not detected 

5. Discharge Pond 0-6" 28.71 Not detected 15.9 Not detected 

 

Mercury and Cadmium are not detected in all five spots. 

Iron is detected from Lei Gyi Taw and discharge pond. 

Lead is detected from all five points. 

The values are much lower than the guideline values for lead in soil (400PPM, by NEPA, 

2012). Actually this is only something like baseline data. Unless the previous data (5-10 years 

ago) are not known it is not possible to speculate any thing. 

Leaf test 

During the second survey trip (9-3-2019 to 13-3-2019) tests for Iron, Lead, Cadmium and 

Chromium were conducted. Leaves of sugar cane at 4 farms are collected, wrapped in black 

plastic bags and brought back to Yangon. With the assistance of technicians from the 

Department of Research and Innovation, Analysis Department, analysis of sugar cane leaves 

(the only available crop in the area during the time of survey) was conducted. The coordinate 

of four stations where the sugar cane leaves were sampled were: 

Lauk Hpan village sugar cane farm (St-1) : N. Lat. 22º 22' 08.2"; E. Long 96º 42' 32.3" 

Khe San village sugar cane farm (St-2) : N. Lat. 22º 21' 01.0"; E. Long 96º 40' 45.9" 

Lei Gyi Taw sugar cane farm (St-3) : N. Lat. 22º 20' 50.8"; E. Long 96º 42' 59.1" 

Lauk Hpan village another sugar cane farm (St-4):  N. Lat. 22º 21' 56.1"; E. Long 96º 42' 

59.1" 

Note:  The Analysis Department is not able to test Mercury content. 
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Figure – 82: Satellite image of the area showing spots where leaf samples are taken 
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Leaf analysis data 

No. Parameters 
Station-1 

(mg/kg) 

Station-2 

(mg/kg) 

Station-3 

(mg/kg) 

Station-4 

(mg/kg) 

1. Iron as Fe 43.00 41.31 53.52 531.36 

2. Lead as Pb 0.838 0.646 0.702 1.45 

3. Cadmium as Cd 0.364 0.251 0.406 0.542 

4. Chromium as Cr 1.06 1.11 2.11 3.47 

 

The hired technicians said that the method they used is AOAC International method, 

practiced internationally. 

These are actually baseline data. As there are no previous data it is not possible to compare 

the situation and make any comment. 

Also as the consultant firm, MESC, has no health expert, especially nutritionist, it cannot give 

any special comment. Of course, lead, cadmium and chromium are known as undesirable 

heavy metals that can cause human poisonings. The common sense is that if they are found in 

edible vegetable it can be harmful. In this area the only readily available crop leaf for testing 

is sugar cane leaf which is not edible. 

Logically the heavy metals in sugar leaf can, in one way or another, get into the sugar cane 

juice and end up in sugar crystal. But this is beyond the knowledge of the consultants and 

beyond the scope of this EIA study. 

5.1.4 Water  

The water for the cement factory is sourced from a stremlet originates from spring water. The 

proposed coal thermal plant also sources water from this spring. The water samples from six 

stations are collected and analysed at a registered laboratory in Yangon and shown in the 

following table (See ANNEX). The coordinates of six stations were as follows:  The 

collecting date is 11-3-2019. 

Point-1 Stream water (St-1)  : N. Lat 22º 22' 29.9"; E. Long 96º 42' 07.7" 

Point-2 Khe San village (St-2)  : N. Lat 22º 21' 08.7"; E. Long 96º 40' 24.0" 

Point-3 Lauk Hpan village (St-3)  : N. Lat 22º 21' 58.4"; E. Long 96º 42' 45.5" 
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Point-4 Boiler blow down (St-4)  : N. Lat 22º 21' 32.9"; E. Long 96º 42' 07.6" 

Point-5 Discharge pond (St-5)  : N. Lat 22º 21' 47.6"; E. Long 96º 42' 40.6" 

Point-6 Cooling tower (St-6)  : N. Lat 22º 21' 32.9"; E. Long 96º 42' 06.4" 

The reasons for selecting these 6 stations are: 

- St-1 is the source of water;  

- St-2 and St-3 are the water resources at the two nearby villages;  

- St-4 and St-5 are used water/waste water; and St-6 is on the water at the cooling 

tower. 

It is expected that the six stations (monitoring points) can well-represent the situation of the 

whole area. But as this EIA report is not a perfect once for all report there can be or cannot be 

a change in the monitoring points over the years. A semi-annual monitoring (testing) has to 

be conducted. 

At each site water sample was manually collected in 1 gallon bottles and brought back to 

Yangon for analysis at a registered laboratory at Insein ISO, TECH Laboratory. 

The technicians said they use standard method for water and waste water analysis. 
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Figure – 83: Satellite image of the area showing spots where water samples are taken 
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Table-5: Analysis of water samples from three stations 

No. Parameters 

At the 

stream 

water 

Khe San 

Village of 

tube well 

water 

Lauk Hpan 

Village of 

tube well 

water 

WHO 

guideline 

values 

1. pH 8.8 8.0 8.2 6.5 – 8.5 

2. Turbidity - 2 NTU 3 NTU 5 NTU 

3. Iron - 0.15 mg/l 0.16 mg/l 0.3 mg/l 

4. Total Hardness - 280 mg/l 242 500 mg/l as 

CaCO3 

5. Total Alkalinity - 324 mg/l 272 mg/l - 

6. Chloride (CL)  - 3 mg/l 33 mg/l 250 mg/l 

7. Sulphate (SO4) - 50 mg/l 40 mg/l 500 mg/l 

8. Suspended solids 4 mg/l - - - 

9. Nitrate (N.NO3) 0.3 mg/l - - 50 mg/l 

10. Chlorine (Residual) - - - - 

11. Phosphate Nil - - - 

12. Lead (as Pb) - - - 0.01 mg/l 

13. Arsenic (As) - Nil Nil 0.01 mg/l 

14. Chemical Oxygen 

Demand, COD 

32 mg/l - - - 

15. Biochemical Oxygen 

Demand, BOD 

8 mg/l - - - 

16. Cyanide - Nil Nil 0.07 mg/l 

17. Zinc (Zn) - - - 3 mg/l 

18. Copper (Cu) - Nil Nil 2 mg/l 

19. Dissolved Solids - 289 mg/l 295 mg/l 1000 mg/l 

20. Manganese - Nil Nil 0.05 mg/l 

21. Oil and Grease 15.2 mg/l - - 10 mg/l 

 

The values are on the whole lower than the National Environmental Quality Emission 

Guideline (NEQEG) values prescribed by ECD and the WHO guideline values (See also 

ANNEX). The exceptional cases are oil and grease at stream water at cooling tower. The 

reasons are unknown, probably the result of accidental oil/grease spill into the stream and 

probably over-lubrication of machinery in side the factory premise. 
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Table-6: Analysis of waste water samples from three stations 

No. Parameters 

waste 

water/used 

water (blow 

down) 

waste 

water/used 

water (cooling 

tower) 

waste water 

(final 

discharge) 

NEQEG 

guideline 

values 

1. Arsenic (As) Nil Nil Nil 0.5 mg/l 

2. Cadmium Nil Nil Nil 0.1 mg/l 

3. Chromium (total) Nil Nil Nil 0.5 mg/l 

4. Copper (Cu) Nil Nil Nil 0.5 mg/l 

5. Iron 0.25 mg/l 0.58 mg/l 0.40 mg/l 1 mg/l 

6. Lead (as Pb) Nil Nil Nil 0.5 mg/l 

7. Mercury Nil Nil Nil 0.005 mg/l 

8. Oil and Grease 4.05 mgl 10.58 8.49 mg/l 10 mg/l 

9. pH 7.5 8.7 8.3 6-9 

10. Temperature increase 25.0 °C 25.0 °C 25.0 °C <3
b 

11. Total residual chlorine  Nil Nil Nil 0.2 mg/l 

12. Total suspended solids 6 mg/l 62 mg/l 23 mg/l 50 mg/l 

13. Zinc (Zn) Nil Nil Nil 1 mg/l 

 

The values are on the whole lower than the National Environmental Quality Emission 

Guideline (NEQEG) values prescribed by ECD and the WHO guideline values (See also 

ANNEX). The exceptional cases are oil and grease at used water at cooling tower. The 

reasons are unknown, probably the result of accidental oil/grease spill into the stream and 

probably over-lubrication of machinery in side the factory premise. 

Water test for Pb, Cr, Cd and Hg 

During the second survey trip water test for Pb, Cr, Cd and Hg was conducted at five points 

(5 stations), namely, Khe San village, Lauk Hpan village, boiler blow down, final discharge 

pond (domestic waste water sink) and cooling towers. The collecting date is 11-3-2019. 
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The coordinates for the five points are: 

Khe San village : N. Lat 22º 21' 08.7"; E. Long 96º 40' 24.0",  

Lauk Hpan village  : N. Lat 22º 21' 58.4"; E. Long 96º 42' 45.5" 

Boiler blow down : N. Lat 22º 21' 32.9"; E. Long 96º 42' 07.6" 

Discharge pond : N. Lat 22º 21' 47.6"; E. Long 96º 42' 40.6" 

Cooling tower  : N. Lat 22º 21' 32.9"; E. Long 96º 42' 06.4" 

Water analytical data 

Sr. 

No 
Sample 

Lead (Pb) 

mg/kg 

Chromium (Cr) 

mg/kg 

Cadmium (Cd) 

mg/kg 

Mercury (Hg) 

mg/kg 

1. Khe San Village Not detected - Not detected Not detected 

2. Lauk Hpan Village Not detected - Not detected Not detected 

3. Blow down (boiler) - 0.1 Not detected Not detected 

4. Final discharge 

pond 

- 0.1 Not detected Not detected 

5. Cooling Tower - 0.1 Not detected Not detected 

 

5.1.5 Ambient air quality 

The ambient air qualities at different spots were measured by technicians from the Health 

Department. The methodology was already mentioned earlier in this Chapter. The 

coordinates are:  

St-1 (at the site) : N. Lat 22º 21' 32"; E. Long 96º 42' 10", (date: 15.11.2017) 

St-2 (at Lauk Hpan village) : N. Lat 22º 21' 58.29"; E. Long 96º 42' 48.17" (date: 9.3.2019 

– 10.3.2019) 

St-3 (at Lei Gyi Taw village) : N. Lat 22º 20' 13.83"; E. Long 96º 43' 31.29" (date: 

10.3.2019 – 11.3.2019) 

St-4 (at Khe San village) : N. Lat 22º 20' 50.6"; E. Long 96º 40' 31.7" (date: 11.3.2019 – 

12.3.2019) 

Those four spots are selected in order to know the air quality at the factory and at three 

nearby residential areas (villages). 
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Figure – 84: Satellite image of the area showing spots where air quality and noise level are measured 
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Air quality representing the wet season and dry season cannot be measured yet. In the near 

future when the compulsory semi-annual monitoring have to be conducted the month of 

January (dry season) and the month of July (wet season) will be selected and the monitoring 

report will be submitted to ECD semi-annually. 

The followings are the results of air quality measurments conducted by technicians from 

Occupational and Environmental Health Division, Ministry of Health and Sports.  
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Table-7: Ambient air quality (showing baseline data, air modelling predicted data compared with NEQEG and EU guidelines) 

Sr. 

No 
Parameters 

Existing 

values at site 

Existing 

values at 

Lauk 

Hpan 

village 

Existing 

values at 

Lei Gyi 

Taw 

village 

Existing 

values at Khe 

San village 

Results 

of flue 

gas 

analyser 

Results 

obtained 

from air 

dispersion 

modelling 

at site 

Results 

obtained 

from air 

dispersion 

modelling 

at Lauk 

Hpan 

village 

Results 

obtained from 

air dispersion 

modelling at 

Khe San 

village 

NEQEG 

guideline 

values 

EU Standard 

1 PM10 33.9 µg/m
3
 30.1 µg/m

3
 29.3 µg/m

3
 30.7 µg/m

3
 38 µg/m

3
  45.07 µg/m

3
 36.47 µg/m

3
  46.66 µg/m

3
 50 µg/m

3 

(24 hrs) 

50 µg/m
3 

2 PM2.5 19.4 µg/m
3
 16.7 µg/m

3
 16.8 µg/m

3
 18.2 µg/m

3
 - - - - 25 µg/m

3 

(24 hrs) 

25 µg/m
3 

(annual) 

3 NO2 37 µg/m
3
 42 µg/m

3
 39 µg/m

3
 40 µg/m

3
 127 µg/m

3
 141.36 

µg/m
3
 

117.50 

µg/m
3
 

119.24 µg/m
3
 200 µg/m

3 

(1 hr) 

200 µg/m
3 

4 SO2 14.9 µg/m
3
 12.8 µg/m

3
 11.6 µg/m

3
 13.2 µg/m

3
 83 µg/m

3
 14.55 µg/m

3
 20.49 µg/m

3
 11.92 µg/m

3
 20 µg/m

3 

(24 hrs) 

- 

5 Ozone (O3) 12.7 µg/m
3
 22 µg/m

3
 18.1 µg/m

3
 11 µg/m

3
 - - - - 100 µg/m

3 

(8 hrs) 

120 µg/m
3 

6 CO 50 µg/m
3
 47 µg/m

3
 39 µg/m

3
 54 µg/m

3
 - - - - 3000 µg/m

3 

(1 hr) 

- 

7 VOC 21.3 µg/m
3
 19.5 µg/m

3
 19.5 µg/m

3
 18.9 µg/m

3
 - - - - 400 µg/m

3
 

(1 hr) 

- 

8 Hydrocarbon 

(HC) 

496 ppm 453 ppm 472 ppm 487 ppm - - - - - - 

9 Methane  

(CH4) 

5415 ppm 4013 ppm 4143 ppm 4436 ppm - - - - - - 

The duration of measurement is 24 hours for PM and SO2; 1 hour for Carbon monoxide (CO) of NOX, volatile organic compound (VOC), 

hydrocarbon (HC) and methane (CH4); 8 hours for ozone (O3). Also see ANNEX for more. 
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(The newly installed flue gas analyser monitored air parmaters on an hourly basis. And these 

are calculated for 24 hours) 

The values at the site are on the whole lower than the National Environmental Quality 

Emission (NEQEG) guideline values prescribed by ECD. (Guideline values for Hydrocarbon 

(HC) and Methane CH4 not available.) 

There can be certain impacts on the physical components but all impacts can be either 

controlled or mitigated. 

Ambient noise and vibration 

The hired technicians applied the methodology already mentioned earlier. 

The coordinates for noise level measurements at four spots are the same with air quality 

measuring spots. Measurements were made at the same day and same time with those of 

ambient air (mentioned earlier). These four spots/points are selected in order to know the 

noise level at the factory site and at the three nearby villages. 

The noise levels are as follows: 

Table-8: Quality of Ambient noise level (dBA) by sample sites (compared with NEQEG 

guideline) 

 

 

At plant site 
Lauk Hpan 

village 

Lei Gyi Taw 

village 

Khe San 

village 

NEQEG 

guideline 

value 

Day Night Day Night Day  Night Day Night Day Night 

(Residential 

institutionals 

educational 

- - 50 46 51 49 49 45 55 45 

Industrial, 

commercial 
56 52 - - - - - - 70 70 

 

The noise levels values are all lower than NEQEG value.  

The factory is still under construction.  

When the factory is in full operation the noise level can be higher than NEQEG guideline 

value for commercial and industrial areas as prescribed by ECD. But the project proponent 

shall do its utmost to mitigate this impact and reduce the noise level by all means. 
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5.2 Biological components of the surrounding environment 

5.2.1 Forest 

The forest of the area is typical deciduous forest on the western region of Shan Plateau. 

The area is a hilly region with undulating hills and valleys. The forests around the area are 

degraded ones and there are farms lands on hills and in valleys. 

5.2.2 Flora species 

The survey work on flora was carried out on the flat terrain and 2 miles radius The floral 

study involves the overall view of the forest, and classification of forest type (secondary, 

deciduous), distribution pattern, if possible, transect walk through the forest, walk around the 

periphery, and on the spot identification of the species. In other word, the methodology 

applied is simple taxonomic and ecological study. 

The vegetation within the two miles radius of the site is studied in detail while a rapid survey 

was done for vegetation outside the area of study limit.  

Diversity 

A total of 212 species of natural plants and 68 species of cultivated plant are recorded.  

Although the forest is no longer a primary one the biodiversity is still high and that is due to 

the fact that the area is latidudinally in the tropical area but altitudinally it resembles the 

forest of sub-temperate zone, and locally it is at the south western periphery of Shan Plateau. 

The inventory of plant species recorded for the whole area is shown in Table-9.  

Table-9: List of plant species (natural vegetation) found and recorded  

No. Botanical Name Common Name Family Habitat 

1 Albizia odorantissima (L.f) Benth. Taung-ma-gyi Mimosaceae T 

2 Alpinia zerumbet B.L Rurtt. Padegaw Zingiberaceae S 

3 Alternanthera sessilis L. Pazonsar-yaing Amaranthaceae H 

4 Amaranthus spinosus L. Hin-nu-new Amaranthaceae S 

5 Anagallis arvensis L. Nget-manakhin-sar Bromeliaceae H 

6 Anogeissus acuminata Wall. Yone-pin Combretaceae T 

7 Anthocephalus cadamba Miq. Mau-bin Rubiaceae T 

8 Antidesma velutinum Tuls. King-balin-Gyi Euphorbiaceae T 

9 Apluda mutica L. Myet-wa Poaceae G 

10 Argemone mexicana L. Kone-khayar Papaveraceae S 

11 Artemisia vulgaris L. Me-di-dok Asteraceae S 
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12 Arundo donax L. Alokyu Poaceae G 

13 Baleria cristata L. Leik-su-apyar Acanthaceae S 

14 Bambusa tulda Roxb.    Thaik-wa Poaceae B 

15 Bauhinia acuminata L. Swe-daw caesalpiniaceae ST 

16 Bauhinia racemosa Lam. Phalan-pin Caesalpiniaceae T 

17 Bauhinia vahlii Wight & Arn. Phalan-new caesalpiniaceae C 

18 Bidens pilosa L. Spanish needle Asteraceae S 

19 Blumea balsamifera L. Phone-ma-thein Asteraceae S 

20 Blumea densiflora L. Phone-ma-thein Asteraceae S 

21 Bombax ceibaL. Thinbaw-letpan Bombacaceae T 

22 Bombax insigne Wall. Dee-dote Bombacaceae T 

23 Bombax malabaricum DC. Let-pan Bombacaceae T 

24 Borassus flabellifer L. Htum-pin Arecaceae T 

25 Bothriochloa pertusa (L.) A.Camus. Pan-daw-phyu Poaceae G 

26 Bridelia retusa (L.) A.Juss. Seik-chi Euphorbiaceae T 

27 Buddleia asiatica Lour. Kyaung-mi-ku Buddleieaceae S 

28 Butea frondosa Aroxb. Pauk-pin Fabaceae T 

29 Butea monosperma (Lam.) O.Ktze Pauk Fabaceae T 

30 Callicarpa macrophylla Vahl. Pe-bok-pin Verbenaceae T 

31 Calotropis procera (Ait.) R.Br. Ma-yo Asclepiadaceae S 

32 Canna indica L. Bote-dan-thayanan Cannaceae H 

33 Capsicum minimum Roxb. Nga-yoke Solanaceae S 

34 Careya arborea Roxb. Bant-bway Lecythidaceae T 

35 Caryota urens L. Minbaw Arecaceae T 

36 Cassia occidentalis L. Kazaw-poke Caesalpiniaceae S 

37 Cassia tora L. Dant-gywe Caesalpinaceae S 

38 Centotheca lappacea (L.) Desv. Lin-nwe-thaik-thaik Poaceae G 

39 Cephalostachyum pergracile Munro. Tin-wa Poaceae B 

40 Cephalostachyum virgatum Kurz. Thayaw-wa Poaceae B 

41 Chloris inflata Link Laykhwa-myat Poaceae G 

42 Chukrasia tabularis A.Juss. Yin-mar Meliaceae T 

43 Citrus aurantifolium (Christm.) Sw Than-paya Rutaceae S 

44 Cleome burmanii Wight & Arn. Taw-hin-galar Capparaceae S 

45 Clerodendrum serratum Spreng. Yin-byar-net Verbenaceae S 

46 Cochlospermum religiosum (L.) Alston War-gon Cochlospermaceae S 
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47 Corchorus olitorius L. Pilaw-yaing Tiliaceae S 

48 Cordia myxa L. Taung-thanut Boraginaceae T 

49 Costus speciosus Sm. Phalaung-taung-mway Costaceae H 

50 Crassocephalum crepidioides (Benth.) Pan-zauk-htoe Asteraceae H 

51 Croton oblongifolius Roxb. Thet-yin-gyi Euphorbiaceae ST 

52 Croton wallichii Muell.Arg Thet-yin-kadoe Euphorbiaceae T 

53 Cymbopogon virgatus Stapf. Myat-sat Poaceae G 

54 Dalbergia cultrata Grah Yin-daik Fabaceae T 

55 Dalbergia kurzii Prain. Thit-pok Fabaceae T 

56 Dalbergia muliflora Heyne. Thit-pagan Fabaceae T 

57 Dalbergia paniculata Roxb. Thit-pagan Fabaceae T 

58 Dalbergia stipulacea Roxb. Tamalan-nwe Fabaceae C/C 

59 Dendrocalamus brandisii Kz Wa-bo Poaceae B 

60 Dendrocalamus longifimbriatus Gamble. Myin-wa Poaceae B 

61 Derris elliptica (Roxb.) Benth Hone-pin  Fabaceae S 

62 Desmodium cephalotes Wall. Lauk-min Fabaceae S 

63 Desmodium pulchellum Benth. Taung-tamin Fabaceae S 

64 Desmodium triquetrum (L.) DC Lauk-thay Fabaceae S 

65 Dillenia pentagyna Roxb. Zin-byan Dilleniaceae T 

66 Diplocyclos palmatus (L.)C.Jeffrey Tha-khwar-byauk-thi Cucurbitaceae C 

67 Duabanga grandiflora (Roxb.ex DC) Walp. Lin-zin Lythraceae T 

68 Elephantopus scaber L. Sin-che Asteraceae H 

69 Emblica officinalis Gaertn. Zi-phyu Euphorbiaceae T 

70 Eragrostis nigra Nees ex Steud. Myat-thin-don Poaceae G 

71 Erythrina arborescens Roxb. Kathit Fabaceae T 

72 Erythrina indica Lam. In-kathit Fabaceae T 

73 Erythrina stricta Roxb. Taung -kathit Fabaceae T 

74 Eugenia fruticosa Roxb. Thabye-ni Myrtaceae T 

75 Eupatorium odoratum L. Taw-bizet Asteraceae S 

76 Euphorbia hirta L. Kywe-Kyaung-min-say Euphorbiaceae H 

77 Euphorbia pucherrima Willd Ganaing-kyet-thayay Euphorbiaceae S 

78 Ficus benjamina L. Nyaung-thabye Moraceae T 

79 Ficus cunia Ham. Ka-dwut Moraceae T 

80 Ficus hispidaL. Kha-aung Moraceae T 

81 Ficus lacor Buch-Ham. Nyaung-chin Moraceae T 
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82 Ficus religiosa L. Bawdi-nyaung Moraceae T 

83 Ficus semicordata Ham Ka-dwut Moraceae T 

84 Ficus sp. Thaphan Moraceae S 

85 Flemingia chappar Ham Kya-pa-hone Fabaceae S 

86 Flemingia congesta Roxb. Kyay-myi-ni Fabaceae S 

87 Flemingia strobilifera R.Br. Phalan-phyu Fabaceae S 

88 Flueggea leucopyrus Willd. Kone-chin-ya Euphorbiaceae S 

89 Galinsoga parviflora Cav. Bizet-wa Asteraceae H 

90 Gigantochloa albo-ciliata Kurz. Wa-phyu-gyi Poaceae B 

91 Gluta tavoyana Wall. Thayet-thitsay Anacardiaceae T 

92 Glycyrrhiza glabra L. Nwe-cho Fabaceae S 

93 Grewia hirsuta Vahl. Kyet-tayaw Tiliaceae ST 

94 Grewia retusifolia Kurz. Tayaw Tiliaceae ST 

95 Grewia scabrophylla Roxb. Phet-shat Tiliaceae ST 

96 Grewia tiliaefolia Roxb. Tayaw Tiliaceae T 

97 Haplophragma odenophyllum (Wall.) Dop. Phet-than Bignoniaceae T 

98 Harrisonia perforata Merr. Tabu Simaroubaceae ST 

99 Helicia nilagirica Bedd. Dauk-yet Proteaceae T 

100 Heliotropium indicum L. Sin-na-maung Boraginaceae S 

101 Hemigraphis blumeana Unknow Acanthaceae S 

102 Hevea brasiliensis ull.Arg. Yaba Euphorbiaceae T 

103 Homalium tomentorum (Vent) Benth. Myauk-chaw Flacourtiaceae T 

104 Hymenodictyon excelsum (Roxb.) Wall. Khu-than Rubiaceae T 

105 Impatiens balsamina L. Dan-talat-pin Balsaminaceae S 

106 Imperata cylindrical (L.) P.Beauv. Thet-kal Poaceae G 

107 Impomea sepiaria koen.ex.Roxb. Taw-kanzon Convolvulaceae C/C 

108 Ipomoea quamoclit L. Myat-lay-pan Convolvulaceae C/C 

109 Ipomoea violacea L. Taung-kazon Convolvulaceae C/C 

110 Jatropha curcas (L.) Siyo-kyetsu Euphorbiaceae S 

111 Jussiaea sufruticosaL. Taw-lay-nyin Onagraceae S 

112 Justica diffusa R.Br Bahome-phyu Acanthaceae S 

113 Kydia calycina Roxb. Tabo Malvaceae T 

114 Lagerstroemia parviflora Roxb. Zaung-pale Lythraceae T 

115 Lagerstroemia villosa Wall Zaung-pale Lythraceae T 

116 Lantana camara L. Sein-napan Verbenaceae S 



 
 

220 
Myanmar Environment Sustainable Conservation Co., Ltd 

117 Lathyrus aphaea L. Sadaw-pe Fabaceae C/C 

118 Leea aequata L. Naga-mauk-thi Leeaceae S 

119 Leucaena leucocephala (Lam.) De wit Baw-sa-gaing Mimosaceae ST 

120 Lithocapus collettii (King) Merr Sagat Fagaceae T 

121 Lithocapus Sp. Phet-kasar Fagaceae T 

122 Luffa acutangula (L.) Roxb. Thabut-khar-nwe Cucurbitaceae C/C 

123 Mallotus barbatus Muell.Arg. Taw-Thidin Euphorbiaceae ST 

124 Matteuccia struthiopteris L. Dayin-gouk Onocleaceae  F 

125 Melanorrhoea usitata Wall. Thit-say Anacardiaceae T 

126 Mikania micrantha H.B.K. Bizet-nwe Asteraceae C/C 

127 Millettia extensa Benth. Win-u Fabaceae C/C 

128 Mimosa pudica L. Hti-Ka-yone Mimosaceae S 

129 Mimosa rubicaulis Lam. Japan-htika-yone Mimosaceae S 

130 Mitragyna rotundifolia (Roxb.) O.Kuntze. Binga Rubiaceae T 

131 Mucuna pruriens (L.) DC Khway-laya Fabaceae C/C 

132 Musa sapientum Ya-khine-nga-pyaw Musaceae H 

133 Musa sinensis Sw. Wet-ma-lut Musaceae H 

134 Musa x paradisiaca L. Phee-gyam Musaceae H 

135 Nasturtium indicum DC. Taw-mon-nyin Cruciferae H 

136 Ocimum sanctum L.  Pin-sein-net Labiatae S 

137 Oroxylum indicum Vent. Kyaung-sha Bignoniaceae ST 

138 Ottochloa nodosa (Kunth) Dandy. Wa-yone -myat Poaceae G 

139 Oxalis corniculata L. Monato Oxalidaceae H 

140 Pajanelia longifolia (Willd.) K.Schum Kyaung-sha-letto Bignoniaceae ST 

141 Pandanus fascicularis Lam. Sat-tha-phuu Pandanaceae ST 

142 Pavonia odorata Willd. Barlar-pin Malvaceae S 

143 Pennisetum alopecuroides Etouffee Pandaw-ni Poaceae G 

144 Petraea volubilis L. Thamaga-pan Verbenaceae C/C 

145 Phaseolus calcaratus Roxb. Pe-yin Fabaceae C/C 

146 Phlox drummondii Hook. Thayet-htal-pan Polemoniaceae H 

147 Phyllanthus reticulates Poir. Ye-chin-ya Euphorbiaceae S 

148 Physalis minima L. Pauk-pin Solanaceae H 

149 Picrorhiza kuroa Royle. Saung-may-khar Scrophulariaceae S 

150 Pilosella officinarum (L.) kwyet-na-ywet Asteraceae H 

151 Pinus nigra Pine Pinaceae T 
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152 Pinus wallichiana A.B.Jacke. Htinn-yu-ywet-pyar Pinaceae T 

153 Piper cubebe L.f Paik-chin Piperaceae C/C 

154 Plantago major L. Say-pode Plantaginacea H 

155 Polygonum glabrum Willd. Unknown Polygonaceae S 

156 Polygonum tomentosum Willd. Ma-har-kar-kyan-sit Polygonaceae S 

157 Premna amplectens. Yin-byar-Phyu Verbenaceae S 

158 Pterospermum semisagittatum Buch-Ham Nagye Sterculiaceae T 

159 Quercus helferiana A.DC Yin-gu-akyi Fagaceae T 

160 Quercus semiserrata Roxb. Sagat Fagaceae T 

161 Ricinus communis L. Kyet-su Euphorbiaceae S 

162 Ruellia tuberosa L. Naga-maing Acanthaceae S 

163 Saccharum spontaneum L. Kaing Poaceae G 

164 Samanea saman Kokko Fabaceae T 

165 Semecarpus anacardium L.f. Thit-say-pho Anacardiaceae T 

166 Senna siamea (Lam.) irwin & Barneby Mezali caesalpiniaceae T 

167 Sesbania bispinosa (Jacq.) Fa & Re. Nyan-pin Fabaceae S 

168 Setaria pumila (Boir) Kyaung-mi Poaceae G 

169 Shorea obtusa Wall Thit-ya Dipterocarpaceae T 

170 Sida acuta Burm. Tabyatsi-ywet-chon Malvaceae S 

171 Sida cordifolia L. Tabyatsi-ywet-wine Malvaceae S 

172 Smilax macrophylla Roem. Taung-tama Meliaceae T 

173 Solanum indicum L. Kazaw-kha Solanaceae S 

174 Solanum nigrum L. Baung-laung-nyo Solanaceae S 

175 Solanum torvum L. Khayan-kazaw Solanaceae S 

176 Sphaeranthus indicus L. Kadu Asteraceae H 

177 Spondiaas pinnata (L.)Kurz Taw-gyway Anacardiaceae T 

178 Sterculia versicolor Wall. Shaw-phyu Sterculiaceae T 

179 Sterreospermum suaveolens DC. Kywe-ma-gyo-lein Bignoniaceae T 

180 Streblus asper Lour. Ohm-Nae Moraceae T 

181 Stychnos nux-vomica L. Kha-paung Loganiaceae T 

182 Syzygium campanulatum Ar-si-yan-thabye Myrtaceae T 

183 Syzygium cumini L. Java plum Myrtaceae ST 

184 Tadehagi triquetrum (L) H.Ohashi Lauk-thay Fabaceae S 

185 Tamarindus indica L. Magyi Caesalpinaceae T 

186 Tamilnadia uliginosa (Retz) Hman-phyu-pin Rubiaceae ST 
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187 Terminalia alata Heyne & Roth Htauk-kyant Combretaceae T 

188 Terminalia arjuna Wight &Arn. Htauk-kyant Combretaceae T 

189 Terminalia bellerica Roxb. Thit-seint Combretaceae T 

190 Terminalia chebula Retz. Phan-khar Combretaceae ST 

191 Terminalia mantaly H.Perrier Taiwam-benda Combretaceae T 

192 Themeda triandra Forssk. Myauk-mi Poaceae G 

193 Thunbergia grandiflora Roxb. Pan-ye-sut-new Acanthaceae C/C 

194 Thyrsostachys oliveri Gamble. Thana-wa Poaceae B 

195 Tithonia diversifolia A.Gray Nay-kyar Asteraceae S 

196 Toona ciliata M.Roemer. Taung-tama Meliaceae T 

197 Trichosanthes cordata Roxb. kyi-ar-gyi Cucurbitaceae C/C 

198 Typha angustifolia Chaub. Bory. Paik-swel Typhaceae G 

199 Uncaria pilosaRoxb. Kyet-tet Rubiaceae C/C 

200 Urena lobata L. Kat-sine Malvaceae S 

201 Vernonia cinerea (L.) Less. Kadu-pyan Asteraceae H 

202 Vitex limonifolia Wall. Kyun-gok-new Verbenaceae T 

203 Vitex peduncularis Wall. Kyet-le-zen Verbenaceae T 

204 Vitex quinata (Lour.) F.N Will Kyet-Yo Verbenaceae T 

205 Wattakaka volubilis (L.f) Stapf Gwe-dauk-new Asclepiadaceae C 

206 Wendlandia tinctoria (Roxb.) Taung-sagyin Rubiaceae T 

207 Wendlandia paniculata DC. Sagyin Rubiaceae ST 

208 Youngia japonica (L.) DC. Nay-kyar Asteraceae H 

209 Zea maysL. Pyaung Poaceae G 

210 Zehneria umbellata Tha-kwar-byauk-thi Cucurbitaceae C/C 

211 Ziziphus aenoplia (L.) Mill. Zi-pin Rhamnaceae T 

212 Ziziphus mauritiana Lam. Zi-chin Rhamnaceae T 
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Table-10: List of plant species (artificial vegetation) found and recorded 

No. Botanical name Myanmar name Family name Habitat 

1 Acacia auriculiformis A.Cunn. Malaysia-padauk Fabaceae T 

2 Albizia saman F.Muell. Kokko Fabaceae T 

3 Allium cepa L. Kyet-thon-ni Liliaceae H 

4 Ananas comosus (L.) Merr. Nar-nat Bromeliaceae S 

5 Annona squamosa L. Awza Annonaceae T 

6 Araucaria columnaris Htin-yu-paday-thar Araucariaceae T 

7 Araucaria heterophylla Christmas Araucariaceae T 

8 Archidendron jiringa (Jack) I.C.Nielsan Danyin Mimosaceae T 

9 Artocarpus heterophyllus Lam. Pein-ne Moraceae T 

10 Averrhoa carambola L. Zaung-laya Oxalidaceae T 

11 Azadirachta indica A.Juss Tama Meliaceae T 

12 Bambusa vulgaris Schrad. Ex.J.C Wendl.     Shwe-wa Poaceae B 

13 Bougainvillea glabra Choisy. Sekku-pan Nyctaginaceae C/C 

14 Brassica alba Boiss. Mon-nyin-phyu Brassicaceae H 

15 Brassica nigra L. Mon-nyin-net Brassicaceae H 

16 Cajanus cajan (L.) Mills. Pe-sin-gon Fabaceae S 

17 Callistermon lanceolatus DC. Payoke-swe-le Myrtaceae ST 

18 Camellia sinensis (L.) Kuntze. Laphet Theaceae S 

19 Carica papara L. Thinbaw Caricaceae ST 

20 Cassia fistula L. Ngu-shew-wa Cassalpidiaceae T 

21 Castanopsis indica A.DC Thit-e-gyin Fagaceae T 

22 Catharanthus roseus (L.) G.Don. Thinbaw-manyo Apocynaceae S 

23 Cedrus deodara (D.don.) G.Don. Net-htin-yu Pinaceae T 

24 Chrysanthemum coronarium L. Gan-damar Asteraceae S 

25 Clausena excavate Burm.f Pyin-daw-thein Rutaceae S 

26 Codiaeum variegatum (L.) Blume. Ywet-hla Euphorbiaceae S 

27 Coriandrum sativum L. Nan-nan-pin Apiaceae H 

28 Cycas pectinata Roxb. Mon-daing Cycadaceae Cy 

29 Cymbopogon citratus Stapf. Sapalin Poaceae G 

30 Dalbergia oliveri Gamble Tamalan Fabaceae T 

31 Delonix regia (Bojer ex Hook.Rof) Sein-pan-gyi Caesalpinaceae T 

32 Dipterocarpus tuberculatus Roxb. In Dipterocarpaceae T 

33 Duranta repens L. Bo-ka-daw-myet-kone Verbenaceae S 

34 Eucalyptus globulus Labill Eu-ka-lit Myrtaceae T 



 
 

224 
Myanmar Environment Sustainable Conservation Co., Ltd 

35 Eugenia kurzii Duthic. thabye-nyo Myrtaceae T 

36 Euphorbia milii Moutins. Kiss-me-quick Euphorbiaceae S 

37 Euphorbia neriifolia L. Sha-sung-myin-na Euphorbiaceae S 

38 Gmelina arboreaRoxb. Ye-ma nay Verbenaceae T 

39 Grevillea robusta A.Cunn.ex R.Br Khar-taw-mi Proteaceae ST 

40 Hibiscus esculantus L. Yone-padi Malvaceae S 

41 Hibiscus rosa-sinensis L. Khaung-yan Malvaceae S 

42 Hibiscus sabdariffa L. Chin-baung-ni Malvaceae S 

43 Jasminum abyssinicum H.ex. DC. Sapal Oleaceae S 

44 Lagerstroemia speciosa (L.) Pers. Pyin-ma Lythraceae T 

45 Luffa aegyptiaca Mill. Thabut-cho Cucurbitaceae C/C 

46 Lycopersicun esculentum Mill. Khayan-chin Solanaceae S 

47 Macadamia integrifolia Maiden & Betche Macadamia Proteaceae T 

48 Mangifera indica L. Tha-yet Anacardaceae T 

49 Mesua ferrea L. Gant-gaw Guttiferae T 

50 Millettia ovalifolia Kurz. Thin-win Fabaceae T 

51 Millettia pendula Benth. Thin-win Fabaceae T 

52 Mimusops elengi L. Khayay Sapotaceae T 

53 Moringa oleifera Lamk. Dant-tha-lon Moringaceae T 

54 Nerium oleander L. New-thar-ge Apocynaceae C/C 

55 Persea americana Mill. Htaw-pet-thi Lauraceae T 

56 Pinus amerkusii Jungh Htinn-yu Pinaceae T 

57 Pinus nigra Pine Pinaceae T 

58 Plumeria rubra Tayoke-saga-phyu Apocynaceae ST 

59 Prunus cerasoides D.Don Cherry Rosaceae T 

60 Psidium guajava L. Malaka Myrtaceae ST 

61 Pterocarpus indicus Willd Padauk Fabaceae T 

62 Rhoea discolor Hance. Mee-kwin-gamone Commelinaceae H 

63 Rosa centifolia L. Hnin-si Rosaceae S 

64 Spondias mangifera Willd. Gway-thi Anacardiaceae T 

65 Swietenia macrophylla King. Mahaw-gani Meliaceae T 

66 Tecoma stan (L.) Juss.ex Kunth Sein-ta-chu Bignoniaceae ST 

67 Tectona grandis L.f Kyun Verbenaceae T 

68 Xylia xylocarpa (Roxb) Taub. Pyin Mimosaceae T 
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Table-11: IUCN red list (natural vegetation) found and recorded 

No. Botanical Name Common Name Family Habitat IUCN 

1 Alternanthera sessilis L. Pazonsar-yaing Amaranthaceae H LC 

2 Arundo donax L. Alokyu Poaceae G LC 

3 Bauhinia acuminata L. Swe-daw caesalpiniaceae ST LC 

4 Caryota urens L. Minbaw Arecaceae T LC 

5 Chloris inflata Link Laykhwa-myat Poaceae G LC 

6 Cleome burmanii Wight & Arn. Taw-hin-galar Capparaceae S LC 

7 Dalbergia cultrata Grah Yin-daik Fabaceae T VU 

8 Dendrocalamus longifimbriatus Gamble. Myin-wa Poaceae B LC 

9 Emblica officinalis Gaertn. Zi-phyu Euphorbiaceae T NT 

10 Mitragyna rotundifolia (Roxb.) O.Kuntze. Binga Rubiaceae T LC 

11 Phyllanthus reticulates Poir. Ye-chin-ya Euphorbiaceae S LC 

12 Plantago major L. Say-pode Plantaginacea H LC 

13 Polygonum tomentosum Willd. Ma-har-kar-kyan-sit Polygonaceae S LC 

14 Quercus semiserrata Roxb. Sagat Fagaceae T VU 

15 Senna siamea (Lam.) irwin & Barneby Mezali caesalpiniaceae T LC 

16 Sida acuta Burm. Tabyatsi-ywet-chon Malvaceae S LC 

17 Smilax macrophylla Roem. Taung-tama Meliaceae T NT 

18 Sterculia versicolor Wall. Shaw-phyu Sterculiaceae T LC 

19 Tadehagi triquetrum (L) H.Ohashi Lauk-thay Fabaceae S VU 

 

VU - Vulnerable NT - Near Threatened 

LC - Least Concern  

  

T = Tree C/C = Climber/Creeper 

ST = Small Tree B = Bamboo 

H = Herb G = Grass 

S = Shrub F = Fern 

C = Climber Cy  = Cycads  

 

Of the 212 species recovered 19 species are in the IUCN Red List, ranging from Vulnerable 

(VU) to Least Concern (LC). This is actually on a global perspective; in this context species 

that are supposed to be in IUCN List still thrive well.  
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Family wise species composition was shown in Figure – 85. 

 
Figure – 85: Family wise species composition of natural vegetation among major 

families 

In term of diversity the family Fabaeae dominates all other families follows by Poaceae and 

Asteraceae. 

Abundance/dominance general pattern 

A rapid study on the density of trees reveals a fairly abundance of plant individuals.  

The most abundant plants (big trees) in term of number were Bombax malabaricum DC. and 

Callicarpa macrophylla Vahl. In small trees were Leucaena leucocephala (Lam.) De wit, 

Lithocapus collettii (King) Merr and Wendlandia paniculata DC. 

Rare and vulnerable species 

On the whole big trees were very rare. Big trees with GBH (Girth at Breast Height) of 300cm 

represented less than 1% of the whole study area. Those large trees were indeed trees that 

were neglected by loggers due to very low quality wood.  

19 species of trees were in the IUCN Red list, as Vulnerable (VU), Near Threatened (NT) and 

Least Concern (LC). They were as follows: 

Tadehagi triquetrum (L) H.Ohashi (VU), Quercus semiserrata Roxb.(VU), Dalbergia 

cultrata Grah (VU), Emblica officinalis Gaertn. (NT), Smilax macrophylla Roem.(NT),  

Alternanthera sessilis L., Arundo donax L., Bauhinia acuminata L., Caryota urens L., 

Chloris inflata Link, Cleome burmanii Wight & Arn., Dendrocalamus longifimbriatus 

Gamble., Mitragyna rotundifolia (Roxb.) O. Kuntze., Phyllanthus reticulates Poir., Plantago 

major L., Polygonum tomentosum Willd., Senna siamea (Lam.) irwin & Barneby, Sida acuta 

Burm. and Sterculia versicolor Wall (LC).  

The Red List (IUCN Status) was actually for the global perspective.  
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Species of Socio-economic interest 

There are trees of economic importance, particularly for the extraction of timber. But all big 

trees, with the exception of trees with very low quality wood were gone. Only small trees of 

quality wood remained. There were still a very few isolated trees of medium wood quality, 

especially those of the Dipterocarpaceae family. 

This secondary vegetation still provided fuel wood for the villagers. 

Medicinal plants still existed in this secondary forest but were not economically viable due to 

the scarcity of the plants. 

Alpinia zerumbet, Blumea balsamifera, Citrus aurantifolium, Croton oblongifolius, 

Desmodium triquetrum, Emblica officinalis, Eupatorium odoratum, Euphorbia hirta, 

Leucaena leucoephala and Terminalia chebula are medicinal plants but are not plentiful to be 

commercially feasible.  

Rudimentary bamboo thickets could be still found here and there; all were stunt.  

The impact of the project on the biodiversity particularly vegetation would be insignificant as 

most are already gone. This will be mentioned later in Chapter-6. 

5.2.3 Fauna species 

5.2.3.1 Avian fauna (birds) 

The data is primary data collected during EIA study. To survey the whole area evenly and to 

get a good section of the area surveyed 2 transect lines and 9 points were designated. In 

addition random surveys in the forest and bush were carried out, going to places or spots 

where birds were expected to be seen. The GPS position of transect points are as follow: 

 N 22° 21' 36.565", E 96° 42' 33.003" 

 N 22° 20' 53.588", E 96° 42' 13.502" 

 N 22° 20' 46.365", E 96° 42' 33.662" 

 N 22° 21' 43.233", E 96° 42' 26.796" 

 N 22° 22' 15.780", E 96° 42' 26.741" 

 N 22° 21' 03.881", E 96° 42' 10.014" 

 N 22° 20' 38.557", E 96° 41' 47.657" 

 N 22° 22' 15.574", E 96° 42' 38.221" 

 N 22° 22' 12.600", E 96° 42' 30.366" 
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Diversity 

A total of 109 species of avian fauna (birds) belonging to 40 families were recorded. 

Inventory list of bird species is shown in Table-12. 

Table-12: Lists of bird species recorded from and around the study area 

No. Common Name Scientific name Individual 

  

PHASIANIDAE: PERDICINAE Partridges, 

francolins, quails   

 

1 Chinese Francolin  Francolinus pintadeanu 5 

  

PHASIANIDAE: PHASIANINAE: Pheasants & 

junglefowl    

2 Red Junglefowl Gallus gallus 1 

  ANTIDAE: DENDROCYGNINAE: Whistling-ducks    

3 Lesser Whistling-Duck Dendrocygna javanica 15 

  ARDEIDAE: ARIDEINAE: Herons & egrets    

4 Pond-Heron Ardeola sp 8 

5 Eastern Cattle Egret Bubulcus coromandus 12 

6 Great Egret Ardea alba 3 

7 Intermediate Egret Mesophoyx intermedia 2 

8 Little Egret Egretta garzetta 2 

  PHALACROCORACIDAE: Cormorants    

9 Little Cormorant Phalacrorax niger 1 

  FALCONIDAE: FALCONINAE: Falcons    

10 Common Kestrel Falco tinnunculus 3 

  

FALCONIDAE: ACCIPITRINAE: Hawks, eagles & 

allies    

11 Oriental Honey-Buzzard Pernis ptilorhynchus 4 

12 Black -shouldered Kite Elanus caeruleus 6 

13 Black-eared Kite Milvus  lineatus 4 

14 Crested Serpent-Eagle Spilornis cheela 3 

15 Shikra Accipiter badius 2 

16 Himalayan Buzzard Buteo burmanicus 1 

  VANELLIDAE: Lapwings & allies    

17 Red-wattled Lapwing Vanellus indicus 4 

  

COLUMBIDAE: COLUMBINAE: Typical pigeons & 

doves    
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18 Rock Pigeon Columba livia c 

19 Oriental Turtle-Dove Streptopelia orientalis 4 

20 Red Collared-Dove 

Streptopelia 

tranquebarica 8 

21 Spotted Dove Streptopelia chinensis c 

  

COLUMBIDAE: TRERONINAE: Green-pigeons, 

fruit-doves, imperial-pigeons & allies    

22 Yellow-footed Green- Pigeon Treon phoenicopterus 8 

  PSITTACIDAE: PSITTACINAE: Parrots & parakeets    

23 Grey-headed Parakeet Psittacula finschii 47 

  CUCULIDAE: CUCULINAE: Old World cucukoos    

24 Banded Bay Cuckoo Cacomantis sonneratii 2 

  CUCULIDAE: CUCULINAE: Old World cucukoos    

25 Plaintive Cuckoo Cacomantis merulimus 2 

26 Asian Koel 

Eudynamys 

scolopacaceus 1 

  

CUCULIDAE: PHAENICOPHAEINAE: Malkohas & 

allies    

27 Green-billed Malkoha Rhopodytes tristis 12 

  CUCULIDAE: CENTROPODINAE: Coucals    

28 Greater Coucal  Centropus sinensis 6 

29 Lesser Coucal  Centropus bengalensis 1 

  STRIGIDAE: Typical owls    

30 Asian Barred Owlet Glaucidium cuculoides 2 

  APODIAE: APODINAE:  Typical swifts    

31 Asian Palm-Swift Cypsiurus balas c 

32 House Swift Apus affinis c 

  APODIDAE: HEMIPROCNINAE: Treeswifts    

33 Whiskered Treeswift Hemiprocne comata  6 

  CORACIIDAE: Rollers    

34 Indian Roller Coracias benghalensis 9 

  

ALCEDINIDAE: HELCYONINAE: Larger 

kingfishers    

35 White-throated Kingfisher Halcyon smyrnensis 3 

  ALCEDINIDAE: ALCEDININAE: Smaller kingfisher    

36 Common Kingfisher Alcedo atthis 1 
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  MEROPIDAE: Bee-eaters    

37 Little Green Bee-eater Merops orientalis c 

38 Blue-tailed Bee-eater Merops philippinus 5 

39 Chestnut-headed Bee-eater Merops leschenaulti c 

  UPUPIDAE: Hoopoes    

40 Common Hoopoe Upupa epops 5 

  RAMPHASTIDAE: MEGALAIMINAE: Asian barbets    

41 Great Barbet Megalaima virens 2 

42 Lineated Barbet Megalaima lineata 8 

43 Coppersmith Barbet 

Megalaima 

haemaccephala 4 

  PICIDAE: PICINAE: Typical woodpeckers    

44 Gery-capped Pygmy Woodpecker 

Dendrocopos 

canicapillus 1 

45 Common Flameback Dinopium javanese 2 

46 Greater Flameback Chrysocolaptes lucidus 5 

  ORIOLIDAE: Orioles & allies    

47 Black-naped Oriole Oriolus chinensis 9 

48 Black-hooded Oriole Oriolus xanthornus 2 

49 Bar-winged Flycatcher-Shrike Hemipus picatus  

  AEGITHINIDAE: Ioras    

50 Common Iora Aegithina tiphia c 

  RHIPIDURIDAE: Fantails    

51 White-throated Fantail Rhipidura albicollis 3 

  DICRURIDAE: Drongos    

52 Black Drongo Dicrurus macrocercus c 

53 Ashy Drongo Dicrurus leucophaeus 3 

54 Bronzed Drongo Dicrurus aeneus 2 

55 Greater Racket-tailed Drongo Dicrurus paradiseus 1 

56 Hair-crested Drongo Dicrurus hottentottus 5 

  

MONARCHIDAE: Monarchs, paradise-flycatchers & 

allies    

57 Black-nape Monarch Hypothymis azurea 1 

  

CORVIDAE: Crows, nutcrackers, magpies, jays, 

treepies & allies    

58 House Crow Corvus splendens c 
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59 Eastern Jungle Crow Corvus levaillantii c 

60 Rufous Treepie Dendrocitta vagabunda 9 

  LANIIDAE    

61 Brown Shrike Lanius cristatus 5 

62 Burmese Shrike Lanius collurioides 4 

63 Long-tailed Shrike Lanius schach 7 

  NECTARINIIDAE: Sunbirds & spinderhunters    

64 Purple Sunbird Cinnyris asiaticus 9 

  DICAEIDAE: Flowerpeckers    

65 Scarlet-backed Flowerpecker Dicaeum cruentatum 2 

  CHLOROPSEIDAE: Leafbirds    

66 Blue-winged Leafbird 

Chloropsis 

cochinchinesis 2 

67 Goldren-fronted Leafbird Chloropsis aurifroms 16 

  PLOCEIDAE: Weavers & allies    

68 Baya Weaver Ploceus philippinus 42 

  ESTRILDIDAE: ESTRILDINAE: Avadavat & allies    

69 Red Avadavat Amandava amandava 19 

  

ESTRILDIDAE: LONCHURINAE: Java Sparrow, 

munias,     

70 White-rumped Munia Lonchura striata c 

71 Scaly-breasted Munia Lonchura punctulata c 

  PASSERIDAE: Sparrows & allies    

72 House Sparrow Passer domesticus  c 

73 Plain-backed Sparrow Passer flaveolus c 

74 Eurasian Tree-Sparrow Passer montanus c 

  MOTACILLIDAE: Wagtails & pipits    

75 Olive-backed Pipit Anthus hodgsoni 6 

76 Paddyfied Pipit Anthus rufulus 4 

77 White Wagtail Motacilla alba 24 

78 Citrine Wagtail Motacilla citreola  5 

  

FRINGILLIDAE: CARDUELINAE: Siskins, serins, 

finches, grosbeaks     

79 Common Rosefinch Carpodacus erythrinus 8 

  STURNIDAE: STURNINAE: Mynas, starlings & allies    

80 Jungle Myna Acridotheres fuscus c 
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81 Collared Myna Acridotheres albocinctus 4 

82 Common Myna Acridotheres tristis c 

83 Vinous-breasted Myna Acridotheres burmannicus c 

  

MUSCICAPIDAE: SAXICOLINAE: Shortwings, 

robins, redstarts,    

84 Siberian Rubythroat Luscinia calliope 7 

85 Pied Bushchat Saxicola caprata c 

  

MUSCICAPIDAE: MUSCICAPINAE: Old World 

flycatchers & allies    

86 Blue-throated Flycatcher Cyornis rubeculoides 3 

87 Verditer Flycatcher Eumyias thalassinus 2 

88 Taiga Flycatcher Ficedula albicilla 5 

89 Oriental Magpie-Robin Copsychus saularis c 

90 White-rumped Shama Copsychus malabaricus 2 

  PYCNONOTIDAE: Bulbuls    

91 Black-headed Bulbul Pycnonotus atriceps 3 

92 Black-crested Bulbul Pycnonotus flaviventris c 

93 Streak-eared Bulbul  Pycnonotus blanfordi c 

94 Red-whiskered Bulbul  Pycnonotus jocosus 14 

95 Red-vented Bulbul  Pycnonotus cafer c 

  

HIRUNDINIDAE: HIRUNDININAE: Martins, 

swallows & allies    

96 Barn Swallow Hirundo rustica  c 

97 Red-rumped Swallow Cecropis daurica c 

  

PHYLLOSCOPIDAE: Seicercus & Phylloscopus 

warblers    

98 White-spectacled Warbler Seicrcus affinis 8 

99 Yellow-browed Warbler Phylloscopus inornatus 7 

100 Radde's Warbler Phylloscopus schwarzi 2 

101 Dusky Warbler Phylloscopus fuscatus c 

  TIMALIIDAE: Babblers    

102 Yellow-eyed Babbler Chrysomma sinense c 

103 Oriental White-Eye Zosterops palpebrosus c 

104 Abbott's Babbler Malacocincla abbotti 2 

  ACROCEPHALIDAE: Acrocephalus warblers & allies    

105 Thick-billed Warbler Acrocrphalus aedon 3 
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CISTICOLIDAE: Cisticolas, tailorbirds, prinias & 

allies    

106 Zitting Cisticola Cisticola juncidis 7 

107 Common Tailordbird Orthotomus sutorius c 

108 Rufescent Prinia Prinia rufescens 4 

109 Grey-breasted Prinia Prinia hodgsonii c 

 

 c = Common 

Only one species, Grey-headed Parakeet Psittacula finschii is categorized as Near Threatened 

species according to the IUCN Red list (2017). This is a very wide global perspective and 

sometimes does not represent the true local situation. 

The area is also not in one of the designated Important Birds Area (IBA) of Myanmar. There 

is no lake or wet land nearby which acts as bird sanctuary or place where shore birds or 

aquatic birds aggregate. 

No roosting places or nests were observed during the study. 

Family wise species composition was shown in Figure – 86. 

 

 
 

Figure – 86: Family wise species composition of birds 
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Distribution, abundance/dominance 

Generally there were more birds in the foot hill, the bamboo thickets and plantation, that were 

in low altitude area.  

Exceptional cases: birds of various species aggregated on trees on either altitude which bore 

fruit for the birds. 

All the birds found were commonly found species; tree birds and forest birds. No endemic 

species were found. Migratory birds from faraway places were also not found. (Actually this 

was not a migration season for birds.) 

With the exception of the jungle fowl, Gallus gallus whose habitat was on land all other birds 

were tree-dwellers. Swiftlets and swallows could be termed aerial birds spending most of 

their time flying around. 

In term of abundance and dominance Columba spp, Streptopelia spp, Merops spp, Passer spp 

and Hirundo spp are the dominant species. Discrurus spp, Pycnonatus spp and Prinia spp are 

relatively abundance. 

The remaining species range from common to rare to very rare. This was the generalized 

picture for the whole study area 

Rare and endangered species 

As mentioned earlier, only one species, Grey-headed Parakeet is categorized as Near 

Threatened (NT) according to the IUCN Red List (2017). 

The area was not in the designated Important Birds Area (IBA) or Protected Areas System 

(PAS) of Myanmar. There was no lake or wetland nearby which acted as birds sanctuary or 

area where birds aggregated. 

Species of Socio-economic interest 

The jungle fowl Gallus gallus was priced as food for its meat and exploited. But very few 

were found. There were no bird hunters or trappers. 

Doves and pigeons were also priced for their meat. In fact the local people consumed any 

available birds, big and small. 

There was no illegal trading of birds to Thailand such as the cases of red vented bulbul, streak 

ear bulbul and spotted dove which took place in Kayin and Mon states particularly, at the 

border area. 

Unlike land animals birds are very mobile and could fly away easily to other suitable habitats. 

The area is not isolated but contiguous with thick jungle upstream. 
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5.2.3.2 Herpetofauna (amphibian and reptiles) 

The data for herpetofauna is primary data during EIA study conducted by the consultant firm, 

MESC. 

The survey work mainly involved walking and visual inspection. No traps or snares were 

used. Surveys were carried out twice a day; one during day time and the other one during 

night. Virtually all amphibians are nocturnal and many reptiles are also nocturnal in habits. 

They are more active at night and the chance for encounter is much higher. 

Diversity 

A total of 8 amphibians and reptiles species were recorded. They belong to 5 families.There 

are 2 species of amphibians and 6 species of lizards. The inventory of list of herpetofauna 

species is shown in Table-13. 

Table-13: Lists of herpetofauna recorded from the study environs 

No Family Scientific name Common name 

1 Bufonidae Duttaphrynus melanostictus Common Toad 

2 Dicroglossidae Fejervarya  limnocharis Paddy Frog 

3 Agamidae Calotes versicolor Garden Fence Lizard 

4  Calotes mystaceus Blue-crested Lizard 

5 Gekkonidae Gekko gecko Tockay Gecko 

6  Hemidactylus brookii Brooki's House Gecko 

7  Hemidactylus  frenatus Common House Gecko 

8 Scincidae Eutropis multifasciata Common Sun Skink 

 

 
Figure – 87: Family wise species composition of herpetofauna 
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Distribution, abundance/dominance 

As few species are found it is difficult to study their distribution pattern and their abundance.  

Rare and endangered species 

According the IUCN Red List (2017) 1 species is listed as Least Concern (LC). It is Paddy 

Frog Fejervarya limnocharis. 

Species of socio-economic interest 

The Fejervarya limnocharis is consumed by local people, especially in the early moonson 

season.  

5.2.3.3 Mammalian fauna 

The data on mammalian is primary data during EIA study conducted by the consultant firm, 

MESC. 

The survey method also involved searching for tell-tale signs or evidences such as new or 

fresh scats, foot prints, scratches, tracks and trails etc. Scats and foot prints are specific and so 

the animal could be identified quite correctly based on these two evidences. 

As wildlife is getting rare it is not possible to observe them during only one survey period. 

Secondary data have to be gathered from the local elders or old hunters. At least the history 

of the wildlife of the area can be obtained. 

Diversity 

A total of 5 species of mammal belonging to 4 families and 3 orders were found and 

recorded. The mammal species were confirmed through sighting or from other tell-tale 

evidences, eg- foot prints, scats and information from locals. 

Table-14: Recorded mammal species from the study area 

 

According to the IUCN red list (2017) one species as Vulnerable (VU) and two species of 

Least Concerned (LC) were categorized. 

No Order Family Scientific name Common name 
Track 

& Sign 
IUCN 

1. PRIMATES Cercopithecidae Macaca leonina 
Northern Pig-tailed 

Macaque 

sighting VU 

2. CARNIVORA Viverriadae Unidentified civet Civet scat, 

footprint 

 

3. RODENTIA Suidae 
Callosciurus 

erythraeus 
Pallas's Squirrel 

sighting LC 

4.  Muridae Mus cervicolor Fawn-coloured Mouse sighting  

5.   Rattus rattus House Rat sighting LC 
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Distribution, abundance/dominance 

Since very few animals, both in species (biodiversity) and numbers were found it was not 

practical to consider their distribution, abundance and dominance. 

Small mammals such as squirrels mothers and have different distribution patterns and 

habitats. Squirrels are tree dwellers living on trees either among the leaves or small branchy 

or either in nests (especially for nursing litters). 

As mentioned above, only scat and foot prints of civet are actually found.  

Rare and endangered species 

With the exception of Pallas Squirrels which is quite common the two other mammals are 

very rare. 

From the information gathered from old hunterss and knowledgeable villagers it was learnt 

that up to two decades ago (when the forest was already degraded to large extent) there were 

quite a variety of wild animals existing in this area.  

Species of socio-economic interest 

All the three mammals are edible but are rare nowadays and are of little economic 

importance. 

5.2.3.4 Aquatic organisms 

There in no rivulet or stream or water body nearby to study the aquatic organisms; only 

underground spring. 

5.2.4 Biodiversity up to the ecosystem level and habitats change 

Impact on biodiversity up to the ecosystem level can be interpreted in different ways: 

(a) From purely ecological level aspects the level will be at the species level, population 

level, community level and ecosystem level. 

(b) From aspects of extent or magnitude of impact it will be at foot print level, landscape 

level and ecosystem level. 

(c) The extent can be also interpreted as at foot print level, local level, regional level, 

national level, major regional level (transboundry) or international level. 

Since the proposed project is not inside a big jungle of high biodiversity with different 

communities and fragile ecology but inside a cement factory premise with little 

biodiversity remains, the EIA is concerned with only the category (b) extent and 

magnitude of impact aspect. 
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5.2.4.1 Impact at the plant (factory) premise and vicinity 

In setting the study limit the area within the two miles radius is selected for the reason of 

impact study at the landscape level only. Therefore the study of impact on biodiversity is 

limited to the foot print level and the landscape level for pragmatic purpose. 

Substantial impact on biodiversity at the landscape level is not anticipated during this project 

Construction Phase. Vegetation has been already cleared during the construction phase of the 

two existing cement factories and access road many years ago.  

(For a project that involves the clearing of forest for thousand of acres, such as major mining 

operation and major plantation operation, the impact will be seen and felt not only at the 

landscape level but also at the ecosystem level. Here the thermal power plant needs only a 

few acres (12.3) inside the larger cement factory compound of 280 acres already in existence. 

So the impact on biodiversity at the start of the Construction Phase of this thermal plant is 

really insignificant. Large vegetation inside the 280 acres premise were already cleared for 

cement project; only small vegetation e.g. grass, herb, still remain will have to be cleared. 

Therefore the impacts on biodiversity will be minor. 

During the operation phase the impact in the form of smoke (emission) on the biodiversity is 

almost zero as it is effectively mitigated.  

5.3 Socio-economic component of the surrounding environment 

The information and data for socio-economic are based on visual inspection, and interviews. 

The interviews are conducted applying structured questionaires such as KII interview and 

FGD interview. All are primary data. 

Lauk Hpann village is the nearest village to the proposed project site and is incorporated into 

the study area of 16 sq. miles. 

During the second field trip in March, 2019 another two villages, Khe San and Lei Gyi Taw 

are also incorporated. (The elders from the villages, Pang Ti, Nam Ke Aik, Naung Kwin and 

Inn Gyin Gon have also attended the meeting.) 

Lauk Hpan and Lei Gyi Taw Villages are under the jurisdiction of Lone Yone Village tract 

while Khe San Village is under Pin Tee Village tract. All are in Naunghkio Township, 

Kyauk-me District, Shan State. 

Lauk Hpan Village is in the adjacent north east; Lei Gyi Taw is in the north and Khe San in 

the northwest. All are northwest of Naunghkio Town. 

No serious negative impacts on the socio-economic life the local community of the villages 

are anticipated. There can be little or minor impact on Lauk Hpan village as it is the nearest 

to the project site. The impact of emission, (smoke, flue gas, PM) can be significant if 
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mitigation measures are not taken. (The company has quite effectively taken the mitigation 

measures.) There can be no impact on the drinking water sources as the company sources 

water from underground spring, not from the drinking water sources of the villagers. (The 

company has also sunk tube wells and built community water pond for the villagers.) 

Used water is almost 100% recirculated; waste water is treated (conventional sedimentation 

method only) before discharged into a lake which is domestic water sink, in the adjacent 

north east. 

So far there is no issue regarding social impact such as quarrels and brawls broking out 

between the factories employees and villagers. The company has done its utmost to maintain 

good relation with the local community. 

Land uses 

The land uses was formerly a mixture of cultivated area (mostly farms and taung yar but little 

paddy field), plantation, bush land, vacant/fallow land, reserved forest in the far south and 

three residential areas (three villages). 

The land use pattern has changed owing to the establishment of the two Crown Cement 

factories. The clearing of the forest/bush for the construction of operation of the two factories 

and for the construction of various roads and the operation of the quarries (limestone, laterite) 

in the south has greatly changed the landscape of the area. 

The land use map of the area is not available. 
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Figure – 88: Google image showing the fields and farms in the vicinity of the project site 
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The land use of Naunghkio Township is as follows: 

(a) Cultivated land (acreage)  - 174,473 acres 

Paddy field   - 14,925 acres 

Farmland  - 144,295 acres 

Crude farm (Kaing) - 1,399 acres 

Garden/orchard - 13,854 acres 

(b) Fallow land   - 16,829 acres 

(c) Industrial land   - 925 acres 

(d) Residential area (city)  - 881 acres 

(e) Residential area (village) - 6,012 acres 

(f) Other land   - 19,265 acres 

(g) Reserved forest/Protected area- 145,970 acres 

(h) Virgin forest   - 425,066 acres 

(i) Virgin land   - 1,569 acres 

(j) Uncultivable land  - 19,002 acres 

The Naunghkio Reserved Forest is 1.43 miles in the south; it is greatly degraded forest. 

There is no known Rural Development Plan, Agricultural Development Plan, Infrastructure 

Development Plan etc. at the local, Regional State and Union levels for this area. Certain 

INGO groups come and go to certain parts of Naunghkio Township but not at this area. 
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Figure – 89: Map showing project site and Naunhkio Reserved Forest 
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Summary of infrastructure and services, socio-economic aspects, livelihood and income and 

health 

All 3-villages are within 7-8 miles from the Mandalay-Lashio Highway and Mandalay-

Lashio Railway. Lauk Hpan Village is about 1 mile northeast, Khe San is about 2.1 miles in 

the southwest and Lei Gyi Taw is about 2.2 miles southeast of the project site. 

Table – 15: Infrastructure and services of the three villages 

Sr. 

No. 
Infrastructure and services Lauk Hpan Lei Gyi Taw Khe San 

1. Accessibility-motor road √ √ √ 

2. Access to electricity (provided 

by Ngwe Yi Pale' Co., Ltd) 

√ 

 

√ 

 

√ 

 

3. Water (sources) 3 Tube wells & 

(community 

water pond by 

the Co.) 

from 3 natural 

springs 

 

Mostly shallow 

wells; 12 tube 

wells. 

 

4. Education facility (school) Affiliated 

middle school 

Primary 

school 

Primary school 

 

5. Health facility clinic One village 

clinic 

× 

 

One village 

clinic 

6. Village library × × × 

7. Government building/public 

building 

× × × 

8. Police station/sub-station × × × 

Note: No access to gridline electricity; village electrification provided by the company. At 

Lauk Hpan 100% household use electricity for cooking while in the two other villages 

the uses of electricity and fuel wood are 50% and 50%. 

All three villages are accessible by motor roads, but there are few vehicles (9 at Lauk Phan, 8 

at Lei Gyi Taw and 40 at Khe San, mostly light trucks). The only town in the area is 

Naunghkio Town, about 6 miles in the south east. 
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Table – 16: Basic Socio-economic aspects 

Sr. 

No. 
Socio-economic aspects Lauk Hpan Lei Gyi Taw Khe San 

1. Population 548 280 455 

 Male 222 137 219 

 female 326 143 236 

2. Households 124 62 96 

 Houses 118 57 91 

3. Religion (%)    

 Buddhist 100% 100% 100% 

 Christian - - - 

 Other - - - 

4. Ethnicity %    

 Bamar 5% 20% - 

 Shan 90% - 100% 

 Shan (Danu) - 80% - 

 Gurkhas (Shan & Shan 

Danu are the majority) 

5% - - 

5. Education    

 Literacy rate (adults) % 80% 60% 85% 

 Schools Middle school Primary school Primary school 

 Teachers  12 3 (two teachers 

appointed by the 

company) 

5 

 Students 60 26 57 

6. Living conditions    

 Wooden house Mostly wooden 

houses 

(corrugated iron 

roofing) 

Mostly wooden 

houses (15-

thatched roof) 

Mostly wooden 

houses 

(corrugated iron-

roofing) 

 Brick houses (2-storeyed) 17 Nos. 1 Nos. 30 Nos. 

 Bamboo houses × × × 

7. Material possession (% 

household) 

   

 Cars (private) 4 Nos. 2 Nos. 10 Nos. 

 Truck (pick up or light 

truck) 

5 Nos. 6 Nos. 30 Nos. 

 Trawler-G - 3 Nos. - 

 Motorcycle (% of 

household) 

100% 100% 95% 

 Television (% of 

household ) 

90% 90% 85% 

 Hand phone(% of 

household) 
100% 100% 100% 

 

Note: From visual inspection survey and KII secondary data. 
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Table – 17: Livelihood and income 

Sr. 

No. 
Livelihood and income Lauk Hpan Lei Gyi Taw Khe San 

1. Livelihood/occupation 

(percentage of households) 

   

 Farmers    

 (Mostly Taung Yar farming or 

Yar farming; few paddy fields) 

80% 

 

75% 75% 

 Main crops    

 Maize √ √  √ 

 Sugar cane √ √ √ 

 Rice (Taung Yar rice) √ √ √ 

 Peanut √ √ √ 

 Sesame √ √ √ 

 mustard √ √ √ 

2. Seasonal job/odd job 20% 25% 25% 

 Employed by the company (Nos.) 2 1 2 

 Government services (Nos.) 1 (teacher) - 1 (nurse) 

3. Seasonal Income per household 

(crops farming) 

 

 

 

 

 

 

 Lowest Income (range) per 

household 

10-15 lakhs 10-15 lakhs 10-15 lakhs 

 Highest Income (range) per 

household 

90-150 lakhs 80-100 lakhs 100-150 lakhs 

 Daily wages Ks 4000 (F) Ks 5000 (F) Ks 4000 - 5000 

  Ks 5000 (M) Ks 6000 (M)  

 

Summary of health 

Table-18: Health aspects 

Sr. 

No. 

Health status 

(Parameters) 
Lauk Hpan Lei Gyi Taw Khe San 

1. Health status (general) Low Low Low 

2. Health facilities    

 Village clinic √ × √ 

 Private clinic (the company clinic) √ × × 

 Health service personal    

 - nurse × × × 

 - mid wife 1 × 1 

 - other health worker × × 2 
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3. Data on     

 - mortality NA NA NA 

 - morbidity NA NA NA 

 - HIV/AIDS NA NA NA 

4. Health issue    

 Malaria (not totally eradicated yet) √ √ √ 

 Cholera √ √ √ 

 Seasonal diseases (mostly cough, 

cold, headache etc) 
√ √ √ 

 

Note: A sub-Township Hospital at Thone Hse Village and Township Hospital in Naunghkio 

Town for serious cases. Up to 2016 Malaria was widespread; but now still not yet 

totally eradicated. 

Records of cases of patient undergoing treat at the three clinics, namely, at Lauk Hpan, Khe 

San and at the company clinic. 

- 984. Cases at Lauk Hpan village clinic. (The company has donated in cash and kinds) 

- 372. Cases at Khe San village clinic. (The company has donated in cash and kinds) 

- 3381 cases at the company’s clinic. (All patients, both employees and locals are 

treated free of charge)  

People from different small villages and hamlets eg. Pan Ti, Nam Ke Aik etc, who have 

undergone treatment at these three clinics are treated free of charge. The total number of 

patients (employees plus locals) recorded, so far, are 6443. It is not possible to determine 

whether the patients are the results of impacts from these three projects or not. It is not 

possible to determine whether diseases are caused by drinking water or eating crops impacted 

by the project. 

The common illness/ailment are: 

Cold, cough, headache, body ache, lumbago, injuries at work places (at farm works), 

diarrhea, abdominal pain, eye infection, tooth ache, pregnancy, diabetes, skin diseases, 

allergy, food poison, dizziness, general weakness, etc. the most common cases at the two 

places such as farm works. The common cases at the company’s clinic are colds, coughs, 

headaches. 

Cases of patients for the three clinics are as follows (during 2018-2020). 
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Table – 19: Number of patients and diseases recorded from Lauk Hpan village clinic during 2018 

No. Disease January February March April May June July August September October November December 

1. Cough 3 2 4 3 2 1  1 2 1  3 

2. Head ache 2 1 3 6 8 7 12 6 7 5 6 8 

3. Body ache 5 2 2 7 6 5 9 5 10 9  12 

4. Injury during 

working hours 

15 17 20 13 15 17 16 10 12 16 11 14 

5. Abdomen pain 6 13 6 7 9 5 4  6 5 8 9 

6. Diarrhoea 2 3 2 5 8 11 10 5 4 6 4 7 

7. Eye infection  3 1 5 6 2 1  3 5 4 5 

8. Tooth ache 4 2 4 7 8 8 9 6 5 9 8 7 

9. Fever 12 5 5 10 12 10 15 7 8 10 9 14 

10. Injury- accident 5 2 5 4 9 7 10 6 5 7 8 9 

11. Dizzy 4 4  5 6 4 8 2 5 4 6 8 

12. Weak 2  2 8 5 3 6 4 3 5 5 8 

13. Allergic  1 3 2  1 1  1   3 

14. Diabetes 2  2 3 3 2 4 2  4 3 5 

15. Vomit    3 4 3 5  4 2 2 3 

16. Food poison 3  2 3  5    2  1 

Total 65 55 61 91 101 91 110 54 75 90 75 116 

 

 



 
 

248 
Myanmar Environment Sustainable Conservation Co., Ltd 

Table – 20: Number of patients and diseases recorded from Lauk Hpan village clinic during 2019 
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Table – 21: Number of patients and diseases recorded from Lauk Hpan village clinic during 2020 
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Table – 22: Number of patients and diseases recorded from Khe San village clinic during 2018 

No. Disease January February March April May June July August September October November December 

1. Cough 7 2 2 1 2 2 2 2  1 3 3 

2. Head ache 3 1 2 1 1 1  2 1 1 1  

3. Body ache 4 2 2 2  1  2 2  1  

4. Injury during 

working hours 

10 12 8 14 13 7 10 5 3 5 2  

5. Abdomen pain 7 10 4 2 7 4 4 1 1 2 1 2 

6. Diarrhoea 6 4 4 1 3 2 1 2 1  1  

7. Eye infection 1 3 1 1 1 2 3 1 1 1   

8. Tooth ache 4 2 2  2 2 3 1 1 1  1 

9. Fever 5 4 3 16 6 6 10 7 3 6 6 4 

10. Injury- accident 2 2 3 1 1  1 1 1  1 2 

11. Dizzy 2            

12. Weak 3  1  1   1 1  1 2 

13. Allergic 2 3 2 2 1 1  1 1 2 1  

14. Diabetes   2      1    

15. Vomit      1   1    

16. Food poison      1 1      

Total 55 45 36 39 38 30 35 25 18 19 18 14 
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Table – 23: Number of patients and diseases recorded from Khe San village clinic during 2019 
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Table – 24: Number of patients and diseases recorded from Khe San village clinic during 2020 
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Table – 25: List of patients and diseases having free medical treatment provided by the company's clinic during 2018 

Date/Month Patient 

Cold High 

blood 

Weakness 

Diarrhoea/ 

Cholera 

Abdomen 

pain 

Pregnancy Lumbago 

Tooth 

ache 

Cough Diabetes 

Skin 

diseases 

Total 

Adult Children Adult Children 

Jan 2018  380 207 24 36 22 13 5 20 9 5 6 17 4 12 380 

Feb 2018 274 139 7 29 32 20 1 14 7 2   8 5 10 274 

March 2018  277 113 3 26 38 22 9 18 6 2 2 25 6 7 277 

April 2018 269 111 5 25 29 16 5 15 13 6 3 21 8 12 269 

May 2018 298 119 4 15 21 59 1 27 6 4 8 16 6 12 298 

June 2018 275 95 3 23 15 37 1 25 2 5 11 16 13 29 275 

July 2018 237 107 7 23 19 15   13 2 6 3 20 7 15 237 

August 2018 202 101   27 13 11   12 1 3 6 19 4 5 202 

Sep 2018 240 117 6 28 29 9   16 2 5 4 12 4 8 240 

Oct 2018 308 191 7 31 29 4 5 12 1 6 2 10   10 308 

Nov 2018 344 175 27 30 31 12 1 12 7 7 3 24 10 5 344 

Dec 2018 277 133 4 35 22 16 3 13 5 5 5 16 13 7 277 
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Table – 26: List of patients and diseases having free medical treatment provided by the company's clinic during 2019 
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Table – 27: List of patients and diseases having free medical treatment provided by the company's clinic during 2020 
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Figure – 90: Map of Naunghkio Township 
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Figure – 91: Lauk Hpan village 

 

 
Figure – 92: Farmland of the village 

 

 

 
Figure – 93: The village concrete road constructed by the company 



 
 

258 
Myanmar Environment Sustainable Conservation Co., Ltd 

 
Figure – 94: Affiliated Middle School, Lauk Hpan village 

 

 
Figure – 95: At the entrance of the village monastery 

 

 
Figure – 96: Village clinic 
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Figure – 97: Community water pond 

 

 
Figure – 98: Khe San village 

 

 
Figure – 99: Sugar cane field 
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Figure – 100: The village road constructed by the company 

 

 
Figure – 101: Village Primary School 

 

 
Figure – 102: Village monastery 
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Figure – 103: Village clinic 

 

 
Figure – 104: Lei Gyi Taw village 

 

 
Figure – 105: Farmland of the village 
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Figure – 106: Village road constructed by the company 

 

5.4 Cultural components of the surrounding environment 

Table – 28: Cultural/religious aspects of three villages 

Sr. 

No. 

Religious, cultural, historical, 

archeological attributes, etc. 
Lauk Hpan Lei Gyi Taw Khe San 

1. Famous pagoda × × × 

 Village pagoda × × under 

construction 

 Village monastery 1 * Not 

materialized yet. 

1 

2. Number of monks 2 

 

× 4 

 

 Novices 6 × 10 

 Nuns - etc × × × 

3. Percentage of Buddhist 100% 100% 100% 

4. Village "Nat" shrine 1 1 1** 

5. "Bo" tree or  large sacred tree × × × 

6. Nat worshippers present present present 

7. Other religions    

 Christian × × × 

 Muslim/mosque × × × 

 Hindus/temple × × × 
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8. Historical monument 

(site/structure) 

× × × 

9. Archeological monument, site, 

structure, objects, etc 

× × × 

 

* Application submitted for the construction and establishment of a village monastery 

** Village Nat festival on Myanmar New Year. 

Note: No annual or seasonal religious festival of magnitude; only normal religious event on 

full moon day, new moon day and the two 8
th

 days of the Burmese months. 

Impacts on the cultural, religious, historical and archeological components are not 

anticipated. There are no famous religious monument, historical monument and archeological 

site to be impacted by the project.  

Myanmar Buddhists still worship nat spirit and the locals are not an exception. The Buddhists 

believe in the 31 abodes of life. The lowest abode of nat spint is close to that of human being 

and these nat are worshiped. Many still keep this tradition of worshipping or rather 

propitiating the nat while the main faith is Buddhism. Offertory (hnget-pyaw-pwei, ohn-

pwei) for the nat spirits usually included one coconut and three or five combs of bananas 

arranged on a receptacle, usually a large bowl or a tray. Or the offertory could be a coconut 

(nat-ohn-thee) hung up at a place as offering to the nat. 

There is no known annual or seasonal festival for nat spirit in the area. 

The project will not have any impact on the belief and worship/propitiation of the nat sprits or 

guardian spirits. 

The staffs and workers of the company will be educated to respect the culture and tradition of 

the local people. 

There is however, a small mountain with cave, 4 miles away which was once the hideout of 

Sayar San, the Burmese nationalist leader who took up arms against the colonial British 

Government (Sayar San was captured by the British soldiers, put in jail in Tharyarwady 

Town and executed). The cave and the site is now something like an historical site and has 

potential tourist attraction. The activities at the project site cannot have any negative impact 

on this Sayar San Hideout as all impacts are mitigated, quite effectively (and it is 4 miles 

away). 
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Figure – 107: Nat shrine at Lauk Hpan Village 

 

 
Figure – 108: Construction of Khe San Village pagoda  

 

 
Figure – 109: Nat shrine at Khe San Village 
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Figure – 110: Nat shrine at Lei Gyi Taw Village 

 

 
Figure – 111: Satellite image showing monasteries and nat shrines of Lauk Hpan, Khe 

San and Lei Gyi Taw villages 
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5.5 Visual components of the surrounding environment 

There are no aesthetic or scenic spots of beauty for tourist's attraction; there are no 

outstanding historical or religious monuments and structures etc and also no outstanding 

natural landmarks (eg- a great rock, a beautiful lake) to be impacted. On the whole there can 

be no considerable impact on the visual component of the surrounding area due to the 

operation of this project. 

However there is the alteration of natural landscape due to the establishment of the two 

factories, (not this project). The clearing of vegetation and the subsequent construction works 

for these 2 cements factories have already transformed the natural landscape to an industrial 

landscape. Of course this is inevitable for every developmental project. After all this can be 

construed simply as a small sacrifice of the ecosystem for the sake of industrial and economic 

development of the nation. 

The company has conducted the creation of green belt and green zone (the compensatory 

planting of trees) and so when the trees are fully grown up the buildings and structures shall 

be more or less in harmony with the surrounding landscape and will no longer standout in too 

contrast with the surrounding. 

The area of this coal-fired plant project site is only 12.3 acres, just a small portion of the 

overall 280 acres for the cement projects. No further substantial impact on the landscape is 

anticipated as the area is already impacted by activities of the two  cement plants. 

Greening/rehabilitation plan 

 

Figure – 112: Nursery set up by the company 
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Figure – 113: Satellite image showing green belt created by the company and the access roads to different parts of the main project site 

(The Pyin Oo Lwin-Naung Cho Highway is 5 miles in the southeast) 
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Plants cultivated by plots in project area 

(1) Kyun  

(2) Kyun 

(3) Kyun 

(4) Kyun 

(5) Macadamia, Cherry, Thanpaya, Danyin 

(6) Kyun, Htaw-pat, Macadamia, Da-nyin, Htin-

shu 

(7) Nursery (Kokko, Coffee), Mezal, Arsian 

Thabye, Kha-yay, Padauk, Yay-htin-shu, 

Taiwun-bandar, Magyi, Ohm-pwar, Pyin-

katoe, Tamalan, Pein-nae, Htaw-pat, Shwe-

wa, Kyun, Nyaung-wine, Kyauk-sein, Yay-

thin-win, Mahawgani, Kyauk-hkak, Yay-pa-

tone 

(8) Htin-shu, Arsian Thabye, Padauk, Kyauk-

hkak 

(9) Hkar-taw-mi (Nursery) 

(10) Hkar-taw-mi (Nursery), Yay-htin-shu, Thit-

Hla, Htin-shu, Sakku-pin, Htin-shu-

padaythar 

(11) Hkar-taw-mi (Nursery), Pein-nae, mezal, 

Kha-yay, Kyun, Tha-yet 

(12) Pyin-katoe, Kyun 

(13) Kha-yay, Kyun 

Creation of green zone; planting fast growing trees, fruit trees, shade trees and timber 

producing trees. (Trees act as dust trapper, as wind shield and sequestrate CO2 and generate 

O2. The only pragmatic way of mitigation for CO2 is the planting of trees.) The company has 

already planted 137257 trees of various types mostly Tectona grandis, Gmelina aroborea, 

Eucalypts globulus, Xylia xylocarpa, Aquilaria agallocha etc.) 

More over the company the has set aside 76.87 acres for planting of trees such as teak, rain 

trees, jack fruit, bamboo, baw-sa-king, ta-bay-buta trees etc. 
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6. IMPACTS AND RISKS ASSESSMENT AND MITIGATION MEASURES 

6.1 Impacts assessment methodology and approach 

As the report deals with environmental affairs focus is made on the impacts/potential impacts 

and emphasis will be on mitigation/corrective/control measures to be put in place. 

As the coal-fired power plant project is still in the construction Phase assessment of impacts 

is based mainly on prediction. And this is based from previous personal practical experience 

and also from theoretical knowledge from available references for conducting EIA. 

Prediction and identification of the impacts, both negative and positive, and subsequent 

assessments were made after comprehensive group discussion with EIA practitioners and 

appraisers. 

The visual inspection of the proposed project site was essential for the prediction, 

identification and assessment of the impacts. 

The layout plan and blue prints and details of project specification of the proposed limestone 

quarry site plan provided by the proponent have to be studied in meticulous details and 

memorized until each and every big and small component, could be clearly seen in picture in 

the mind's eyes of the EIA practitioners and appraisers. 

The prediction and assessment of the impacts was based from the team's previous experiences 

with EIA works. 

In short, impacts assessment are based from Experts Judgment method/Experts Consensus 

method/Ad hoc method. Experts judgment method is pragmatic and workable; it may not be 

so accurate but can never go wrong. This method can be applied quite efficiently even if all 

required information, data, facts and figures are not all available. 

The other assessment methods such as quantitative analysis and mathematical/computer 

modelling, prediction and simulation medelling, matrix method etc are complex and beyond 

the capacity and beyond the scope of this report. Applications software and application of 

modelling methods are quite impressive but can sometimes go wrong if all the required 

information/data, facts and figures are not available. 

Mathematical equation or formula will always produce a result. However, sometimes the 

result from mathematical formula and computer modelling can become unrealistc and, 

therefore, moderation has to be done through expert's consensus. In such case only Experts' 

Consensus has the "final say" or the end decision, it is learnt. 

In this impact/risk assessment context a combination of IFC's risk rating matrix method and 

Experts Consensus method (Experts moderation) are applied for pragmatic purpose (ad hoc 

purpose). 
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To uphold a standard EIA report the impacts assessment are made encompassing all the four 

phases, namely, Preconstruction, Construction, Operation and Decommissioning Phase. The 

assessments also cover all the five environmental components of the surrounding 

environment, namely, the physical, biological, socio-economic, cultural and visual 

components. 

The base line data or background data for the physical, biological, socio-economic, cultural 

and visual components of environment were carried out. (These were already mentioned in 

Chapter-5.) These baseline/background data could be one day in the future compared with 

the actual impacts during the Construction and Operation Phase. 

Predictions and assessments of impact/potential impacts are extrapolated from all the main 

activities involve in coal incineration and electricity generation. The main activities such as 

clearing of vegetation for site and access road, the construction activities during the whole 

Construction Phase and most of all operation activities during the whole long Operation 

Phase and lastly all activities during the Decommissioning Phase are assessed. 

Since impacts are the resultants of the above-mentioned activities each and every activity and 

the resultant impacts are considered, predicted, identified and assessed. Mitigation measure 

for each and every impact/potential impact is then prescribed. 

As the project site is inside the premise of the existing crown cement plant the negative 

impact on natural biodiversity is almost zero as no vegetation has to be cleared for 

implementation of the project. (Vegetation were already cleared when the construction works 

for two cement plants have commenced.) Lauk Hpan village about 1½ miles away in the 

north-east is incorporated into the study area. 

6.2 Identification of impacts 

2, 8, 8 and 3 negative/potential negative impacts are predicated and assessed for the Pre-

construction Phase, Construction Phase, Operation Phase and Decommissioning Phase, 

respectively. For each and every impact there are many options of mitigation measures to be 

put in places. 

The positive/beneficial impacts during the Construction and Operation Phase were also 

mentioned. While it is very necessary to mitigate negative impacts it is also very necessary to 

optimize or enhance the positive impacts. 

The project proponent really believed that the assessment of impact and potential impacts are 

thorough and complete based from on ground situation inspection and from various reference 

books.  

In the same way the mitigation measure to be taken described later are effective (if not 

perfect) for all impacts. 
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6.2.1 Potential negative impacts during the Pre-construction Phase (Planning Phase) 

and mitigation measures to be put in place 

Generally speaking there should be no negative impacts during this Pre-construction Phase. 

However negative/potential negative impacts of socio-economic aspects can happen as 

follows: 

6.2.1.1 The potential polarization of the locals into pro-project and anti-project groups 

and mitigation measures to be taken 

Instigation and agitation by radical environmentalists who are usually against all 

infrastructure developments and activists who are usually anti-big business and anti-authority 

can polarize the locals into pro-project group and anti-project groups. 

Agitation by activists can even lead to public outcry and political instability of the region. 

Whether these activists are doing such thing in good faith, eg- for environment and human 

rights or doing such thing merely for publicity is sometimes questionable. Certain media are 

also usually adding fuel to the fire. 

On the otherhand some big companies in Myanmar usually have little regards for the 

environment and the community. 

Mitigation (out line) 

There are no quick fix measures for this impact. Early public meeting and consultation are 

necessary; and must be meaningful. Transparency is necessary; the company should prioritize 

employing locals many of which are expecting for employment opportunities. 

As the project cannot provide jobs for all locals who want jobs some who are not employed 

by the company can have feeling of resentment against the company. They can easily become 

anti-project. 

Building of good relation between the company and the local is most important of all. 

6.2.1.2 The potential hiking of prices of land and property and mitigation measure to 

be taken 

During the Pre-construction Phase greedy speculators can hike the price of land and property. 

The price of land can go up considerably or exorbitantly even before the implementation of 

the projects. Even rumours can lead to the hiking of land and property prices. 

As the area is a rural and relatively isolated area it is hoped that this impact will not be so 

high. On the other hand high inflation has become a common phenomenon and away of life 

in this country. 
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Mitigation (out line) 

There are no quick fix measures for this. Early public consultation meetings are necessary. 

The company will uphold transparency and explain the true situation of the project. The 

company will tell them not to have too high an expectation on the project. The company as 

well as the locals should realize that inflation is just a normal phenomenon of the country. 

There is no effective remedy for inflation. The officials of the company will not involve in 

speculation. 

Actually this Preconstrution Phase has already passed without any problem. 

6.2.2 Negative/potential negative impacts during the Construction Phase 

The Construction Phase starts after the Planning Phase. In this Ngwe Yi Pale' Cement Co., 

Ltd context the Construction Phase will last for 2 years. 

The works during the Construction Phase generally will involve the clearing of land, fencing 

of the site, construction of access road, mobilization of materials to the site, sourcing of water 

and electricity for the power plant and also the procurement of coal and limestone and means 

of transportation. 

There will be, no doubt, many negative impacts during this phase. The followings are real or 

potential impacts identified or predicted and assessed. 

6.2.2.1 Impact: mobilization and preparation action and mitigation measure to be taken 

Mobilization action, preparation action and transportation action in early phase and later 

phase of construction can cause nuisance to the public or road users. 

The rapid mobilization of large volume of building materials, for the establishment of office 

quarter and other facilities and heavy machinery can overspill inside or outside and on the 

road side. These can cause nuisance and also hinder the smooth and easy movement of people 

in the area and also vehicles and motorcycles. 

Access road need not be constructed as the project site (12.3 acres) is inside the already 

existing cement project site of 280 acres. The access road was already constructed for the 

cement project. 

But the preparation for the site (including the power plant premise) can have minor impact on 

the flora and hence biodiversity of the area as small vegetation have still to be cleared. There 

are no big trees to be felled. 

Mitigation (out line) 

Plan and implement the breakup of the lease area into: fatory site, office, storage site and 

other associated facilities, park for machinery and vehicles, area for road and area for green 

belt etc. 
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The area used to be a quiet remote spot in the fatory compound.The actions mentioned above 

during the Construction Phase can cause nuisance to others. Restrict the movement of trucks 

according to schedules. 

All materials for construction will be systematically piled up or stored with the site. Do not 

overspill them outside the site or on the road side. There is the potential issue of theft. 

Fence the site securely and deploy guards or watch men. 

6.2.2.2 Impact on air environment and mitigation measure to be taken 

The impacts during the Construction Phase will be in the form of dust and smoke. 

a) Nature of impact: dust 

Dust is the main issue during the civil engineering work of the Construction Phase. Wind 

direction plays an important role in the impact. The clearing of land and earth works such 

as excavation, digging and refilling of earth greatly generate dust. Vehicular movements 

as well as operations of other equipment, engines and pumps emit lot of dust. 

These processes together with wind erosion of open or disturbed ground would generate 

dust and could have quite a severe impact. Nuisance and health impact are associated 

with increased level of dust. The air dust pollution could cause eye problem, allergy, skin 

disease, respiratory and lung diseases. 

Dust of PM10, and above are a nuisance, but PM2.5, PM1 are of serious health concern. 

Mitigation (out line) 

When clearing the ground vegetation must be removed together (mixed) so that the plant 

material helps to hold the soil. Or vegetation can be stripped and spread on the newly 

made soil stockpile; this will minimize emission of dust due to wind. As mentioned 

earlier, avoid clearing vegetation too far advance of construction. 

Spray water regularly for suppression of dust. Plant trees at vacant spots; select hardy, 

fast growing species and create green zone and green belt. Trees play an important role in 

minimizing dust; they reduce wind speed and trap a lot of dust. 

Provide personal protection equipment (PPE) such as face mask, nose and mouth cover, 

to workers exposed to dust during earth works or other construction works and so on. 

b) Nature of impact: smoke (fugitive emission) 

Smoke generated during Construction Phase will be low. The source of emission is from 

vehicles and some machines used during construction works, such as engines and pumps. 

Health impact associated with smoke increased with level of smoke. The emission of 

Green House Gas can lead to global climate change, especially during the Operation 

Phase when large quantity of coal has to be burnt. 
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Mitigation (out line) 

Regularly check the engine of vehicles and other machines; well-maintained and operated 

engines reduce smoke emission; use fuel oil with low sulphur; use environmentally friendly 

up-to-date instrument, for example, engine with higher fuel efficiency; equip instruments and 

machines with air pollution control devices to minimize exhaust emission. (These may not be 

readily available but Ngwe Yi Pale' Cement Co., Ltd will consider this for the near future.) 

Avoid vehicles and instruments left running unnecessary; avoid open burning of solid wastes 

of all kinds, through segregate, recycle and then for disposal at approved dump site (land fill). 

Provide PPE such as nose and mouth covers and face masks to workers exposed to smoke. 

Trees in the site will effectively sequestrate (remove) CO2 in the smoke. Therefore, plant 

trees. 

6.2.2.3 Impact: noise and vibration and mitigation measure to be taken 

During the Construction Phase the source of noise are from construction work such as 

carpentry work that involve noisy saws and planes, noisy drilling machine and the sound of 

hammers etc. Movements of vehicles, loading and unloading of materials etc. also produce 

noise. Gravel roads also produce more noise than tarred ones. 

Environmental noise level that is acceptable rating level for noise (International Standard) is 

around 45 dBA during daytime and 35 dBA at night. Internationally accepted noise level in 

the work place should not exceed 85 dBA. 

Pump and generator are also sources of noise. Prolonged exposure above 85 dBA can impair 

hearing and can be a major health impact. Noise generally causes nuisance and disturbance to 

the community. Noise would scare away all the wildlife animals if any, including birds. 

Vibration is generated from machinery or mechanical operation during construction work and 

also from heavy vehicles on the access road. Vibration is usually associated with loud noise; 

it can damage machines and equipments and also buildings or structures. On the whole 

vibration during the Construction Phase will be low. 

Mitigation (out line) 

As the project site is isolated noise is not an issue for the community. Noise can have minor 

impact on the employees. 

The best way to mitigate noise is at its source. Noise specification of equipment and vehicles 

should be taken into consideration when ordering equipments and vehicles. (This will be 

mentioned in EMP in Planning Phase.) 

All noisy machines and equipment should be fitted with noise muffler or silencers. Place 

noisier machines away from other working units. No construction work at night. 

Big trees and vegetation, if any, in and around the project site (mine site) effectively absorb 

noise. Keep trees intact as far as possible; avoid unnecessarily cutting of trees. 
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Provide adequate PPE such as ear muffs, ear plugs etc. to workers at all activities/locations 

that exceed permissible occupational noise level limit standard (85 dBA). 

As mentioned earlier, because the site is isolated and away from residential area the noises 

generated during the Construction Phase are negligible. 

Vibration due to heavy truck from road can be mitigated by ensuring a flat and smooth road 

surface; paved road is much better than unpaved road; tarred road is better than concrete 

road; limit the speed. 

Well-maintained and well-operated machine produce less vibration, therefore, give priority to 

maintenance and efficient operation of machines. Foundation for the installation of the 

machine should be firm and durable. This reduces vibration and protects machinery and 

equipment from damage. It is standard practice to mount machines in such a manner to 

minimize vibration. Install vibration absorber where necessary. 

6.2.2.4 Impacts on soil and mitigation measure to be taken 

The earth work which is an integral part of construction work can alter the profile and 

structure of soil. Spillage of fuel oils and chemicals during the construction work, from 

machinery and vehicles can contaminate the soil. 

There is also the potential erosion of soil and soil loss due to the removal of vegetation for 

access road construction and the power plant facility. Other impacts are: soil compaction due 

to repetitive movement of vehicles and heavy machinery and the potential percolation of 

domestic sewage into the sub-surface layer and hence under ground water. 

If the construction work happen to be during the rainy season there is the potential for erosion 

of soil and siltation and sedimentation of natural drainage system or water course. 

Mitigation (out line) 

When doing the clearing work or excavation of earth, remove top soil with vegetation (grass, 

herbs) on it. Stockpile top soil in conical heaps; allow grass and herbs to grow on top soil. 

Remove and stockpile subsoil separately. Maintain the topsoil against erosion when filling of 

earth has to be done; replace, first, the subsoil and then the top soil on top. This will greatly 

help in greening or landscaping work. 

Maintain all vehicles and machinery to prevent spill of fuel oil and hydraulic oil. Avoid 

washing down oil spill with water because this will only help percolate oil underground. Soak 

oil spill and then dispose the soak at approved disposal site. Pave vehicles and cranes parks 

and collect run off; bund the fuel depot to prevent spreading of spilled oil. Collect used oil in 

a drum and discard later at an approved landfill site. 

For disposal of domestic waste water construct a small septic tank together with soak pit to 

collect the sewage from kitchen, bath etc. Occasionally sprinkle sand or dirt into the pit 

latrines to mitigate the impact of bad odour. The pit latrines may not be a serious issue for 

ground water as the Construction Phase last for at most, two years. 
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Schedule the construction works so that large area of soil were not laid bare during the 

monsoon months. Do not clear the land in advance more than necessary. Phase the earth work 

(in the early period of construction) so that it was limited to workable size only to a minimum 

area. 

Resurface and stabilized the exposed ground surface as soon as possible, that is, after earth 

work. Soil compacted by heavy truck and heavy machinery movements will be raked and 

restored to original condition. 

To prevent subsequent siltation or settlement, drain or ditch must have adequate backfill and 

after completion of back fill the surface should be restored to its original condition. 

Manage the overall erosion and sedimentation control during the Construction Phase, 

particularly during the rainy season. 

6.2.2.5 Impact of waste disposal (solid waste and liquid waste) and mitigation measure 

to be put in place 

Solid waste generated during the construction phase will be large quantity of debris in the 

form of bits and pieces of building materials, iron materials, timber, soft wood, bamboo, used 

as scaffolds, left over bricks, construction tailings, sand, gravel, and so on. 

It is not practical to determine or calculate the amount of these wastes but the quantity is 

really large given the magnitude of the work. 

Many of the leftover materials are unused or surplus materials because even well-experienced 

planning and design engineers may not be able to estimate the exact quantity of building 

materials to be used. There will always be unused or surplus timbers, iron rods, cement, brick 

etc., not to mention iron nails. Unless systematically resold, reused and recycled and 

systematically disposed these materials can pose a great impact on the area. After two years 

of construction work, ill-disciplined workers without good house-keeping practice can also 

litter the site to a great extent. 

Large quantity of water has to be used during the Construction Phase, mostly for cement 

works, e.g. cement batching. Occasional washing of machinery and vehicles and occasional 

suppression of dust have also to use substantial quantity of water. There are 92 employees 

(including 23 Chinese technicians) during the Construction Phase. The quantity of water for 

domestic uses is substantial. 

Mitigation (out line) 

All unused or surplus building materials can be sold to others who need it. The large majority 

of debris can be also put up for sale since most can be reused or recovered. Even left over 

building materials can be sold. Those that should be disposed off should be disposed at an 

approved land fill. Always avoid open burning of debris. 
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The best thing to do would be to hire a contractor for the clearing job after the construction 

phase. 

There will not be any substantial waste water during the Construction Phase. All required 

water are used up in construction works – e.g. in cement works, no actual effluent left. 

Domestic waste water from temporary housing or camp will flow into the earthern ditch or 

drain and dry up. No special treatment of used/waste water to be taken. Instead of toilets, pit 

latrines (flushed type) are provided during the Construction Phase and so there will be no 

sewage from toilets. From purely environmentalist point of view, pit latrines are not so eco-

friendly since it can have impact or ground water. But this is so far the pragmatic way of 

implementing sanitation during the temporary Construction Phase. 

Discipline workers for good house-keeping practice to minimize waste demand the building 

contractor to do this and ask him to take responsibility for the conducts of his construction 

workers. 

6.2.2.6  Potential accident at work places and mitigation measure to be put in place 

(OHS issue) 

Accidents can occur from time to time during construction work either to construction 

workers or neighbours if they are close to construction site. This can also happen to passers-

by near the construction site or any local people and also become Community Health and 

Safety issue. 

The slipshodness of the construction workers and the falling of bits and pieces of construction 

materials or tools from above can cause minor or major injury to other workers or passers-by 

or any local people. 

Certain accidents can be fatal. 

This can also become Community Health and Safety issue. 

The 10 most common construction sites accidents worldwide are: 

- Fall from heights (scalfolding); slip and fall; electrocution; falling debris, materials 

and objects; getting caught-in between objects and materials; fire and explosion; over 

exertion; machinery accidents; getting hit by a vehicle; and trench (for wiring and 

pipes) collapses. 

Mitigation (out line) 

- Plan and manage for zero accident not only for company's workers but also for locals 

in the vicinity. 

- Set up "Safety First" sign boards at places where workers can see easily. 

- Create safety condition for all workers; create accidents free environment. 

- Educate, train and supervise construction workers for good working practice, good 

engineering practice, good safety practice and good house-keeping practice so that 

these good practices will be ingrained in each and every worker's mind. 
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- Try to meet all statutory requirement for safety construction (rules, regulation, labour 

Act). 

- Provide adequate lavatory facility, bath and washing area, potable drinking water. 

- Provide adequate Personal Protection Equipment (PPE) where necessary. 

- Provide First Aid Training for some staff;  

- Keep first aid kits well-stocked with medicine and drugs. 

- Accidents or near-missed to be duly reported. 

- Display phone number of Ambulance service. Red Cross Society, Township Hospital, 

Fire Bridge etc. 

- Prohibit the drinking of alcohol during working hours; ban the use of narcotics among 

workers. 

- Ensure that workers are not subject to over exertion, excessive repetitive motions; 

excessive manual works (apply mechanical labour rather than manual labour). 

- Cover the whole structure during the Construction Phase with nylon lace or netting to 

prevent accidental falling of debris and tools etc (a common engineering practice 

implement in construction work to prevent accidents and injuries for workers as well 

as locals in the vicinity). 

6.2.2.7 Potential social issue and mitigation measure to be taken 

This impact can be a two-way impact. The project which attracts a large number of 

construction workers can have an impact on the workers which come from different parts of 

the country. On the other hand, these workers can have an adverse impact on the project. 

When a large number of construction workers are involved there is the potential for the 

occurrence of undesirable social issues. Some examples are: disputes, quarrels, brawls among 

themselves or with locals; theft; misappropriation of materials and money, vandalism, 

unethical sexual practices or sexual offences and so on. All these have potential to hinder the 

progress of construction works. 

Other impacts on the socio-economic component can be: 

- potential damage to existing roads caused by movement of heavy trucks and 

machinery; and continual uses of vehicles moving to and from the sites can impact 

the safety of people and domestic animals 

- generation of dust, and noise causing potential disturbance or nuisance to the local 

people 

- potential contamination of local drinking water sources due to constructon activites 

- potential siltation of nearby paddy fields or other farms,if any, during rainy season 

due to quarry activites 
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Mitigation (out line) 

Education and disciplinery action are necessary. Ask the building contractor to discipline his 

construction workers and to take responsibility for the conducts of his workers. Take and 

apply punitive measures such as suspension or sacking of the wrongdoer. 

Keep separate dormitory (housing) for males and females construction workers; the two 

housings must be appropriately far apart. 

Prohibit the drinking of alcohol and the use of narcotics in the site. 

Educate the workers for dealing with the locals; educate them to respect the local culture, 

etiquette and custom. Do not let the construction workers mingle freely with the local. 

Prevent all kinds of quarrels and brawls taking place between the workers and the local 

community. 

- Avoid and/or prevent the damage to existing road and public utilitize by all means. 

Heeds to the safety of local people and domestic animals. 

- Avoid or prevent or mitigate all potential disturbances to the local people. 

- Avoid or prevent potential contamination of local drinking water and also potential 

siltation of paddy fields and farm, especially during the rain season. 

6.2.2.8 Potential security issue and mitigation measure to be taken 

Since the power plant is within the cement plant compound security may not be a serious 

issue. However large number of workers from the existing cement plant and 92 more 

construction workers will be inside the large compound. 

The Construction Phase is the period when it is usually difficult to maintain security. The 

working atmosphere is rather fluid and dynamic in nature. The in (entering the jobs) and out 

(quitting the jobs) of workers tend to happen almost all the time. This is the period when 

cases of thefts, misappropriations and vandalisms happen most.  

Unlike the permanent employees during the Operation Phase who are well-disciplined, the 

temporary workers during the Construction Phase are usually quite difficult to discipline. The 

building contractor usually has no chance to hand pick them but to select them in haste due to 

the nature of construction work. 

There is always the potential security issue for the project. If left unchecked the construction 

workers can pose a potential for security issue. 

Lauk Hpan village is about one mile away from the power plant. So the power plant is not so 

isolate. Some of the local people may also pose a potential security issue. 
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Mitigation (out line) 

The fencing or walling of the power plant compound must be effective and reliable enough to 

keep the intruders at bay. 

Access control must be implemented. Security gates must be set up; set up watch towers if 

necessary; no unauthorized access is permitted. The company and the building contractor 

must prohibit the workers from entering the neighboring village without preauthorization 

from the company or the elders of the villages. All entering and leaving of the power plant 

site should be checked. Do not let the construction workers mingle freely with the locals. 

Heavy building materials (which cannot be lifted easily) such as iron bars, iron rod, big 

timber etc. and materials of less value, for example, bricks, sand, gravel etc. can be piled up 

in the open. Materials of certain value, for instance, iron work, timber work, frame, iron nails, 

and associates, corrugated iron sheets, glass panels etc. must be kept in store or ware house 

under lock and key. 

Ask the contractor to discipline his construction workers.  

The condition should include punitive measures if found to be in contravention of the 

requirement, for instance, suspension or termination of the employment. 

Note – The Construction Phase has already passed without any substantial issues.All the 

impacts/ potential impacts during this phase are transient in nature and ceased after the end of 

the Conatruction Phase. 

Note – Impact on biodiversity not envisaged. This project site of only 12.3 acres is within 

280 acres of Crown Cement Plant compound. Since the vegetation was already 

cleared during Cement Plant project Construction Phase no further clearing of 

vegetation is necessary. 

Therefore no substantial impact on biodiversity is envisaged during the Construction Phase. 

However, the Crown Cement factory project, the main project, has impact on the biodiversity 

during Construction Phase due to it large size, 280 acres of land to be cleared. The access 

road has to be constructed. The coal fired thermal plant project shares this access road. 

During the Operation Phase the main activity inside the coal fired power plant will be 

burning of coal and generation of electricity. There will be impact of emission on the 

surrounding biodiversity especially flora but will be difficult to access. Moreover, mitigation 

measures, e.g. ESP and series of bag filter, complete combustion, desulphurization etc. are 

applied and therefore the impact may not be so serious. 

Note – Impact on cultural and religious component is also not envisaged as there are no 

famous religions monument historical and archeological monument nearby to be 

impacted; only Buddhist monastery in each village. (Already mentioned earlier in 

Chapter 5, 5.4). 
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6.2.3 Positive (beneficial) impacts during the Construction Phase 

The positive or beneficial impacts during the Construction Phase are in socio-economic 

aspects. The economic benefits to the region are expected to be substantial. 

The proposed project will invigorate and boost the local economy and will bring economic 

benefits to people who are involve in extraction/production and sale of building materials of 

all sorts, both raw materials and manufactured goods. 

Contractors of raw materials such as sand, gravel and bricks get the chance for doing 

lucrative and brisk business in providing these raw materials for sales. The extraction or 

production of these raw materials will also provide jobs for many locals. 

Timber merchants and merchants of soft wood and bamboo (for scaffolding) as well as 

merchants of construction merchandize such as iron rods, bars, iron works and nails, roofing, 

aluminum sheet, glass panels, cement and so on can promote their sales. At the same time 

more jobs for the locals can be provided by these merchants; small business men and small 

sub-contractors will be also benefited by the production, extraction and sale of these building 

merchandize.  

The proposed project will provide jobs for 92 construction workers for 2 years. This is quite a 

substantial contribution to provision of jobs for young people and unemployed people, 

partially solving unemployment problem when unemployment is high in the country. Many 

unskilled workers will have the chance to become skilled workers during the period of two 

years. 

Ngwe Yi Pale' Cement Co., Ltd will bear in mind that while negative impacts should be 

mitigated or minimized positive impacts should be promoted or enhanced. 

6.2.4 Negative impacts during the Operation Phase 

This is the long term phase (30 years) for the operation of coal-fired power plant. 

The activities taken places at the power plant can lead to certain pollution of air, water and 

land. But when mitigation measures involving modern technology are applied the impacts 

can be reduced to insignificant magnitude. 

After all, a small sacrifice of the mini-ecosystem is necessary for the generation of electricity, 

an esstential commodity and one of the main pillars of nationl energy and infrastructure 

development. 
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6.2.4.1 Impact on air environment and mitigation measure to be taken 

When coal is incinerated flue gas, smoke, dust/ash are generated. It has the potential 

environmental impact on human health.  

Waste gases of coal thermal power plant consist of flue gases. Pollutants can be divided into: 

- Dust (particulate matters: PM25, PM10, PM2.5, PM1 etc). In this power plant context 

the main component of PM is ash. 

- Acid gas (SO2, HCl, NOx, CO2 etc), mainly SO2 and NOx. CO2 is the well known 

green house gas. 

- Heavy metals (mercury, lead, chromium etc)  

- Mercury can have toxic effect on nervous, digestive and immune system and on lung, 

kidney, skin and eyes, especially when ingested from food contaminated with 

mercury (not from inhalation). 

- Organic toxic pollutants (dioxins, furans etc) 

- In addition unburned hydrocarbons and volatile organic compound (VOC) are 

generated. 

One of the well-known air pollutants from the power plant is the particulate matter ash which 

can be in the form of fly ash and bottom ash. Fly ash comes from stack and is air pollutant. 

Bottom ash (down ash) comes from the furnace and is mixed with slag. 

It is not possible to gauge the quantity pollutants from the burning of coal. 

Generally when 1 ton of coal is incinerated: 30 kg of SO2; 9 kg of NOx and 2800 kg (2.8 

tons) of CO2 are generated if no mitigation measures are taken, it is learnt. 

The main point source emission/stationary emission is from the stack and this is the most 

important issue of emission. 

Coal consumption at the factory (20-60 MW) ranges from 384-1008 ton/day. Therefore 

without mitigation up to 30 ton of SO2, 9 ton of NOx and 2800 tons of CO2 are generally 

generated per day (or 9000 tons of SO2, 2700 tons of NOx and 840,000 tons of CO2 per year 

of 300 working days). 

After mitigation (ESP, filter bags, dry FGD, and complete combustion) is emission can be 

minimized down to accepted level. CO2 is the main gas (75% of GHG and contribute greatly 

to global warming. 

CO2 cannot be pragmatically mitigated but can be only partially offset by creation of green 

belt; trees sequestrate CO2 to a certain extent. Carbon emission in Myanmar when compared 

with China, USA, India and Russia is quite minor. 
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Good quality anthracite coal is not available; only lignite has to be inevitably used. 

Fugitive Emission (Smoke) is generated from vehicles and machinery activitives and also 

from burning of trash and debris. The company has altogether 100 trucks (20 tons type) for 

transportation of coal for 2 cement plants and this coal fired power plant and also for 

transportation of the finished products cement. The 100,000 gallons common diesel depot is 

for all the three factories. But the requirement for this coal fired power plant is only 1000 

gallons (about 34 tons) per month. Theoretically 0.51 kg of SO2, 21.9 kg of NO2, 0.76 kg of 

PM10, 6.25 kg of PM2.5, and 107.78 kg of CO2 will be generated per month (based from 

emission factor for diesel). 

Fugitive dust emission is generated from vehicular movement, loading, unloading and 

handling and crushing of coal and lime stones. Coal dust (PM) can be generated during 

transportation by trucks but this is not an issue since all trucks are well-covered with 

tarpaulins. Inside the compound coal is conveyed by conveyors. Ash can be an issue, but it is 

conveyed by conveyers and stored in ash silo for making bricks. The dry ash handling 

method is applied (no need for water and no ash pond). 

Fugitive dust emission is also generated from two crushers. But these two crushers are built 

underground and dust emission is minimized. Both crushers are mechanically and remotely 

controlled; no need for workers to work in the underground crusher house. Pulverized coal is 

conveyed by a conveyor (which is partly underground) to coal hopper near the furnace. The 

conveyor is tubular type and therefore dust emission is minimized. 

All these pollutants pose environmental and health issues. 

Wind direction and condition of wind plays a great role in dispersion of air emission. But this 

natural phenomenon is beyond the capacity of the project proponent. It is not practical to 

build the factory in the first place on the lee ward side or windward side from the village as 

the factory has to be built near the limestone hill. Of the nearby villages, Laukhpan is in the 

north east. The prevailing wind is from S.W to W.E and therefore this village will be the 

main receptor for most time of the year. 

All these pollutants pose environmental and health issues.  

Mitigation (out line) 

A variety of options for mitigation methods can be applied for mitigation of gas flue, dust, 

smoke etc. Modern incinerator in a coal power plan can reduce the volume of original waste 

or pollutants by 95 to 99%, it is learnt. 
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Theorectically the methodology for mitigation includes: 

- The use of pulverized coal and pulverized limestone (CaO3) (CaO3 for 

desulphurization) (applied by the company) 

- Installation of high efficiency Electro Static Precipitator (ESP) to minimize PM 

(applied) 

- Installation of series of bag filters, fabric filters (applied).  

- Theoretically any one of the following 7 method can be also applied for mitigation of 

emission. 

- Application of wet and dry scrubber (not applied in this context) 

- Desulphurization process; installation of Flue Gas Desulphurization FGD system 

based on sulphur content. (Applied; by the company; pulverized CaO3 is used) 

- Deacidification process (not applied) 

- Activated carbon injection and absorption (partially applied; pulverized coal is used) 

- Application of catalyst system for capturing other pollutants, eg. Selective Catalytic 

Reduction (SCR) (not applied) 

- Other chemical dosing process (eg. lime water, NaOH etc) (not applied) and 

- Other reactor and catalyst system (not applied) 

Note – Some methods are not applied because they are not known or not familiar with our 

technicians. It does not necessarily mean that all methods have to be applied; a 

combination of some methods can tackle the issue quite satisfactorily. 

The mitigation measures options considered by Ngwe Yi Pale' Cement Co., Ltd 

Mitigation so far taken: 

Select only quality coal (anthracite) in the first. (Not practical, only lignite coal is available.) 

So far, for pragmatic purpose the company has actually applied the following technologies 

with quite satisfactory result. 

- Dry Flue Gas Desulphurization (FGD) by lime stone; pulverized coal and limestone, 

in the first place applying limestone feeding system (limestone is affective for 

desulphurization).  

- The ratio of limestone to coal is 1:1000 (small quantity of limestone required). The 

chemical reaction desulphurization will transform CaCO3 finally to CaSO4 (calcium 

sulphate). This CaCO3 desulphurization can also minimize fluran and dioxin, it is 

learnt. 
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- CaSO4 (calcium sulphate) can be effectively reused as chemical gypsum for 

manufacturing of quality cement. 

- Install Electrostatic precipitator (ESP) – Model XCD 187-4 with precipitation rate up 

to 99.9 % (dry absorption method for PM minimization). The company has installed 

one ESP for the coal fired plant and 3 ESP each for two cement plants. 

- Install 7 bag filters (fabric filters); (dry absorption) a combination of ESP and bag 

filter can reduce dust up to 99%, it is learnt. 

- Apply complete combustion method by maintaining constant temperature (at 800-900 

°C with the aid of cyclone separator and FD Fan) for elimination of NOx, (generally 

less than 10 kg of NOx per ton of coal is generated without mitigation. After 

mitigation the value is zero or almost zero, it is learnt from Chinese experts. If the 

temperature is very high more NOx will generate e.g. at 1300
o
C, they said. 

- Complete combustion can eliminate NOX, mercury, fluran and dioxin, it is learnt. 

(From referrence and according to Chinese experts). According to them the 

temperature 800-900
 o

C is the best. If the temperature is much higher than 1000
 o

C 

there will be an increased in generation of NOx. 

- Install flue gas analyzer for continuous monitoring of emission (a recent 

improvement). The results are displayed on the LED Board (Net working system).  

- Ensure that the height of the stack is up to standard level. (The stack is 83.8m high 

and it is up to standard, it is learnt. The company does not know the formula for stack 

height built by Chinese engineers. They could not be contacted, having left the 

country after construction. 

The rule of the thumb for stack height is that it is at least twice or 2.5 time the height of the 

nearest building or structure). The rule of the thumb is pragmatic and workable, and is of 

course, within GIIP requirement, it is learnt. 

The IFC formula for stack height is: 

HG = H + 1.3 L; where 

HG = Stack height at the top 

H = height of nearby structuring (s) 

L = lesser dimension (height or with) of nearby structures, which means 

structures within/touching a radius of 5 L but less than 800 m. 

The company believes that the issue of emission is tackled and no other options for 

mitigation measures mentioned above are necessary now. 

This can be seen from the results of testing of PM10, PM2.5, SO2, NO2, O3, CO, VOC where 

all values are lower than NEQEG guideline values.  
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As regards heavy metal such as mercury, organic toxic pollutant such as dioxins and furans 

these cannot be measured or detected by the hired technician yet. 

However complete combustion can reduce mercury greatly and desulphurization can 

minimize dioxins and favors, it is learnt. 

As for mitigation measures for dust and smoke (fugitive emission) outside the plant: 

- Restrict vehicular movement inside the premise; a reduction to 15km/hr can reduce 

70% of dust, it is learnt. 

- The company has 100 heavy trucks for transportation (transportation of coal for 3 

plants and transportation of manufactured cements from 2 plants). 

- Cover the coal trucks with tarpaulins during transportation, to avoid generation of 

fugitive dust. 

- Spray water for supression of dust when and where necessary (effectiveness 90%, it is 

learnt).  

- Sweep the road regularly, if necessary. 

- Lower drop height when unloading raw materials (coal and limestone) to reduce dust 

(not really necessary since all are mechanically performed). 

- Stop loading and unloading during strong wind. 

- Stop grinding coal and limestone for a while during strong wind is blowing; 

- Install bag filter at hammer crushers house (the company has done this); altogether the 

company has installed 110 bags filters inside the whole compound of 280 acres. 

- Generation of dust from crusher is inevitable; provide PPE, face masks, mouth and 

nose cover, for workers (both crushers are installed in underground crusher house and 

so dust dispersal is minimized or eradicated). 

- Install cover on conveyor belt, or use tubular type (The company has underground 

conveyor as well as tubular conveyor system). 

- Select and procure eco-friendly vehicles, manchiery and equipment that consume less 

fuel, emit lower sound level and generate less smoke in the first place. 

- Always avoid open burning of trash, debris and solid waste; use an incinerator and 

dispose the burnt out waste at an approved landfill. 



 
 

287 
Myanmar Environment Sustainable Conservation Co., Ltd 

- Creation of green zone; planting fast growing trees, fruit trees, shade trees and timber 

producing trees (Trees act as dust trapper, as wind shield and sequestrate CO2 (main 

GHG gas) and generate O2. The only pragmatic way of mitigation for CO2 is the 

planting of trees). (The company has already planted 137257 trees of various types 

mostly Tectona grandis,Gmelina aroborea, Eucalypts globulus, Xylia Xylocarpa, 

Aquilaria agallocha etc; trees and plants can effectively offset CO2, it is learnt. 

- Theoretically a mature tree can absorb 167 kg of CO2 per year. Therefore when all 

these 13,725 planted tree are fully grown they can absorb 22,921,919 kg (22,921 tons) 

of CO2 per year. 

- As mentioned earlier, it is estimated that, 840,000 tons of CO2 is generated from the 

factory per year of 300 working days, (that is without mitigation measures such as 

ESP, bag filter, complete combustion etc.) Of course CO2 and cannot be practically 

mitigated but can only offset by sequestration by trees. 

More over the company  has set aside 76.87 acres for planting of trees such as teak, rain trees, 

jack fruit, bamboo, baw-sa-king, ta-bay-buta trees etc. This tree when fully grown will also 

greatly contribute to sequestration of CO2. 

- Provide adequate PPEs (masks) for workers exposed to long hours of smoke and dust. 

- The local community should be able to file complaints regarding smoke and dust. 

- Comply with the National Environmental Quality Emission Guideline (NEQEG) of 

ECD for emission mentioned in Chapter-3. 

Air dispersion modelling 

Based from point sources of emission (stacks of 3 factories) and receptor locations the 

experts from SEM have plotted air dispersion models (Air Emission Regulatory Model-

AERMOD) for PM10, SO2 and NOx (24 hrs and one year for PM10 and SO2 and 1 hr and one 

year for NOx).  

According to experts from SEM the meterological data used in air dispersion modelling are 

not from the meterological data of Naunghkio Township by Meterological Department. These 

data are obtained from US. EPA AERMET meterological pre-processor programme.  

Modelling was conducted from 11-3-2019 to 15-3-2019. The receptors selected are the 

project site and the villages in the vicinity (Lauk Hpan, Khesan, Pang Ti and Nam Ke Aik). 

No special equipment or devices are involved, only computer software, AERMOD. There is 

no need for calibration. Modelling was conducted based on satellite data and image, 

meterological data especially wind direction and velocity and conditions of terrain. 
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Objective: To understand the mode of air dispersion in the air shed at the factory and 

surrounding area. 

The air/gas dispersion data and models are shown below: 

Predicted PM10 Concentrations – Kiln Main Stack, CFPP Stack and Coal Stockpile 

The ground level concentrations (both the daily and yearly averages) are lower than 

applicable limits. 

Receptor 
Avg. 

Period 

PM10 

Concentration at Air 

Sensitive Receptor 

(µg/m
3
) 

NEQEG 

(µg/m
3
) 

Worker 

Accommodation  

24-hr 45.07 50 

Annual 3.48 20 

Lauk Hpan Village 24-hr 36.47 50 

Annual 2.66 20 

Khe Hsan Village 24-hr 46.66 50 

Annual 2.78 20 

Pang Ti Village 24-hr 6.58 50 

Annual 0.26 20 

Nam Ke Aik Village 24-hr 7.01 50 

Annual 0.73 20 
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Figure – 114 : Predicted PM10 (24-hr) Concentrations – Kiln Main Stack, CFPP Stack and Coal Stockpile 
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Figure – 115: Predicted PM10 (Annual) Concentrations – Kiln Main Stack, CFPP Stack and Coal Stockpile 
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Predicted SO2 Concentrations  

SO2 daily concentrations are well below the applicable limits and can be summarized as 

follows:  

Receptor Avg. Period 

SO2 

Concentration at Air 

Sensitive Receptor 

(µg/m
3
) 

NEQEG 

(µg/m
3
) 

Worker Accommodation Camp  24-hr 14.55 20 

Annual 1.87 - 

Lauk Hpan Village 24-hr 20.49 20 

Annual 3.13 - 

Khe Hsan Village 24-hr 11.92 20 

Annual 1.11 - 

Pang Ti Village 24-hr 10.41 20 

Annual 0.45 - 

Nam Ke Aik Village 24-hr 2.38 20 

Annual 0.27 - 
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Figure – 116: Predicted SO2 (24-hr) Concentrations 
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Figure – 117: Predicted SO2 (Annual) Concentrations 
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Predicted NOx Concentrations  

NOx ground concentrations at the air sensitive receptors are shown in the following table. 

Receptor Avg. Period 

NOx 

Concentration at Air 

Sensitive Receptor 

(µg/m
3
) 

NEQEG 

(µg/m
3
) 

Worker Accommodation  1-hr 141.36 200 

Annual 2.60 40 

Lauk Hpan Village 1-hr 117.50 200 

Annual 4.13 40 

Khe Hsan Village 1-hr 119.24 200 

Annual 1.51 40 

Pang Ti Village 1-hr 92.89 200 

Annual 0.63 40 

Nam Ke Aik Village 1-hr 41.17 200 

Annual 0.37 40 
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Figure – 118: Predicted NOx (1-hr) Concentrations 
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Figure – 119: Predicted NOx (Annual) Concentrations 
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Once again the project proponent cannot fully comprehend these computer models and 

modelling method. 

However the experts from SEM have concluded that emissions from these three factories 

have only a minor contribution to the overall modeled concentrations for PM10, SO2 and NOx. 

This is due to the fact that 7 ESP (3 each for two cement plants and 1 for coal fired thermal 

plant) and altogether 110 bag filters are installed inside the three plants and inside the whole 

compound. These devices (ESPs and bag filters) have greatly mitigated or minimized the 

impacts of PM10, SO2 and NOx. 

6.2.4.2 Impact: noise and vibration and mitigation measure to be put in place 

Noise is generated from a variety of sources in a power plant. Principal sources of noise in 

the power plant include turbine generators and auxiliaries; boiler and auxiliaries, fans and 

ductworks; pumps, compressors, condensers; precipilators; motors; transformers, etc. 

Outside the plant (inside the plant compound) noise is generated from vehicular movement, 

crushers, operation of machinery and loading, unloading and handling of materials. 

Increase of ambient noise level will cause disturbance or nuisance for the employees, but 

working in noisy workplace for long hours can impair hearing. 

There can be damage to local structures due to vibration. Vibration and loud noise are one 

way or another, associated. 

Mitigation (out line) 

- Select machinery, equipment and vehicle which are eco-friendly generating lower 

sound power level in the first place. (Eco-friendly machinery/equipment can reduce 

noise level by 20-30%, it is learnt.) 

- Install silencers for fans. 

- Install suitable mufflers on engine exhausts and compressor component. 

- Install wall (acoustic enclosure) for noisy equipment, if possible. 

- Plan for acoustic performance of the building in the first place and apply sound 

insulation as practical as possible. 

- If possible will avoid the operation of all equipment at the same time. 

- Restrict the hours of operation, if possible. 

- In this context the crusher house (jaw crusher and hammer crusher) is built 

underground and is remotely controlled from a control room. Noise issue from 

crusher is tackled. Workers are not exposed to long hours of high level noise. Part of 

the conveyor is underground. 
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- Modified old vehicles and equipment by incorporating minor design change to 

reduce noise. 

- Implement effective maintenance of vehicle and machinery which can reduce noise 

level by more than 50%, it is learnt. 

- If possible plan and install acoustic barrier (eg. tall wall or any effective sound 

barrier) to reduce noise transmission to the surrounding; if possible errect barrier 

between the nearest village and the plant. 

- Creating of green belt/green zone; planting fast growing trees, shade trees, fruit trees 

and timber producing trees. Trees perform as noise barrier or noise abator or 

absorber. The species already planted by the company are mentioned earlier. 

- Design and place noisier equipment further away from others, if possible. 

- Design the foundation of machinery to reduce vibration. (Prolonged vibration can 

damage machinery and building.) 

- Install vibration isolation for mechanical equipment; apply vibration insulator, 

vibration absorber or shock absorber. 

- Reduce the speed of heavy truck to reduce vibration. 

- Ensure a smooth surface of road to reduce vibration resulting from heavy truck 

movement. 

- Provide adequate PPEs (ear muffs, ear protectors) to workers exposed to long hours 

of high noise level; especially those working at the two crusher units. (Ear muff can 

effectively mitigate noise level to 70-90%, it is learnt.) 

- Comply with NEQEG guideline by ECD for noise level; manage to meet all statutory 

requirement. 

- Develop a mechanism to record and respond to complaints, if any. 

6.2.4.3 Impact of waste disposal (solid and liquid) and mitigation measure to be put in 

place 

(a) Solid waste (mostly ash) 

The main solid wastes (industrial wastes) generated from the power plant during the 

Operation Phase include fly ash, down ash (ash particles is the major waste), boiler slag, 

cooling tower sludge, waste water treatment sludge. Some solid wastes are also generated 

from handling of coal and limestone, from coal and limestone stock yards, from belt 

conveyors facility. Domestic wastes such as trash and debris are generated at the office and 

inside the premise. Food waste is produced from the kitchen and messing room. Unless 

systematically managed, these solid wastes will have serious impacts on the environment. 
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The three main solid waste are fly ash, bottom/down ash and limestone dusts and the 

quantities generated per day are: 

- Fly ash (60%) (20-60 MW) : 230.4 – 604.8 tons/day 

- Bottom ash (40%) (20-60 MW) : 153.6 – 403.2 tons/day 

- Limestone dusts (5%) (20-60 MW) : 11.5 – 30.24 tons/day 

- Waste water treatment sludge : 0.2 – 0.5 ton/day 

Boiler slag is negligible due to complete combustion. It is not yet able to calculate wastes 

generated from handling and conveying etc and are generally negligible. Only about 20 kg of 

domestic solid waste is generated par day.  

Solid waste, in the form of coal dust is also generated at coal stock yard and coal dust can 

leach into the soil. The coal from the common open storage yard for all projects is now 

removed and stored in 4 separate coal warehouses with concrete floors, roofing and walls 

(coal warehouse No.4 is for this project; the other 3 are for cement project). Coal from 

warehouse No.4 is transported to crusher and then to hopper by long conveyor (trucks are not 

used).However, these 4 coal warehouses cannot still accomodate all the coal needed for the 

three plants. Some coal has to be still stored in open coal stockyard with concrete floor (to 

prevent percolation) temporary from time to time; the stockyard is also bunded to prevent the 

spread of coal and any potential seepage. 

Domestic solid waste – e.g. office waste, housing waste, kitchen waste, trash are collected in 

waste bins and regularly disposed at the landfill in the north west. 

Mitigation (out line) 

- Plan and manage for the safe and systematic disposal of solid waste; track all wastes 

generated; assess the volume per daily or weekly basis. 

- Practice dry handling (collection) of fly ash and down ash; apply conveyer belt for 

transportation of ash; trucks are not used for transportation of ash. Ash is stored in 

separated ash silos for fly and down ash. 

- If possible recycle the ash eg: into cement fly ash brick, various concrete application. 

(the company has done this.) Or use ash as farmland fertilizer, or road and 

embankment filling. 

- Also recycle or reuse other solid waste; dispose only non-recyclable wastes. eg. The 

company has used bottom ash for road filling, limestone.  

- Dust (CaSO4)is  reused in cement processing. 

- As regards slag removal simply collect and dispose or use slag for construction 

purpose. 
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- Reuse sludge from treatment of water eg: as fertilizer. 

- As regards sludge disposal it shall be dried or incinerated before disposal at a landfill. 

- Have a separate system for domestic waste collections and disposal. 

- Always avoid dumping of any solid wastes (both industrial and domestic) into the 

river or on land. 

- Also always avoid open burning of any solid waste; use incinerator and then dispose 

at approved landfill.  

- If possible apply High Concentrated Slurry Diposal Technology (HCSDT). 

- Plan for minimization of solid waste as practical as possible. 

- Also plan for solid waste leachate collection and disposal. 

- Ensure that coal dust residual at the former open stock yard is thoroughly removed. 

- Also collect and remove coal dust inside coal warehouse regularly 

- Consider for future reclamation, comprehensive utilization and outward transportation 

(dispose at further distance) of solid wastes. 

- Educate and train workers for good house keeping practice; do not litter. 

- Manage to meet all statutory requirements Municipal Law regarding solid waste 

management. 

(b) Liquid wastes/waste water/used water 

Waste water includes industrial waste water (thermal discharges and waste water effluent) 

and domestic waste water (including sanitary waste water). Industrial waste water includes a 

variety of waste water:  waste water stream (effluent) in plower plant waste, process waste 

water, thermal/boiler blow down, cooling water blowdown, ash handling waste water, 

leachate waste water material storage runoff, boiler chemical clearing waste water, floor or 

yard drain, water from roof drain, storm water, coal yard rain water, washing waste water at 

unloading platform, and waste water from vehicle, machinery washing and oil-contaminated 

effluent.  

Waste water stream (effluent) and process waste water are generated from the daily activities 

of the plant but only in small or negligible quantity as water is almost 100% recirculated.  

In this factory context the two main blows down are boiler blow down and cooling blow. 

Boiler blow down and cooling blow down take places daily and weekly, respectively. 

Ash handling is done by dry handling method; no water is used and therefore no need for ash 

pond.  
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Leachate water, runoff, washing waste water at unloading platform and waste water from 

vehicles, machinery washing and oil contaminated effluent occur from time to time (not 

daily). 

Oil and grease are usually generated only from fuel (diesel) based power plant but not from 

this coal based power plant.  

Generally industrial waste water/used water includes: 

- total suspended solid (usually is largest quantity) and oil and grease (substantial in 

fuel-based plant but only negligible in coal based or gas based plant) 

The followings are present usually in very low concentration e.g. Fe, Lead; while the 

following are present in much lower concentration e.g. chlorine, chromium, copper, iron, 

zinc, lead, cadmium, mercury, arsenic, phosphorous. 

This is from theoretical perspective; but in this coal fired plant context chlorine, cadmium, 

chromium, copper, lead and zinc are not detected in water analysis (all are NIL).  

The newly installed waste water/used water treatment plant is mainly for the treatment of 

waste water/used water (not sewage). It can treat 480 tons/day. The treated water is 100% 

purifed and resued in manufacturing process. 

In this coal-fired plant context the whole process can be summarized as follows: 

Since raw water is not used, water is treated and purified first place by mean of Reverse 

Osmosis (RO) membrane system and water softener. A variety of mechanical filters and 

zeolite softeners are applied. The quality of water for use is tested daily or weekly to maintain 

good quality water. The water is for use in boiler. Hot steam drives the turbine that generates 

electricity. The steam is cooled down by condenser and water is re-circulated. The steps 

involve passing through cooling tower and 4 large cooling tanks. The water is then re-

circulated for reuse by two powerful mechanical filters (filter pumps). These two filter pumps 

can effectively filter the used water so that almost 100% can be re-circulated and reused. 

Actually there is virtually no discharge of waste/used water. Only small quantity of water 

from boiler blow down has to be discharged. Before discharge simple conventional physical 

treatment (that is sedimentation and gradually cooling) is undertaken at the setting pond and 

then discharge when the temperature of discharging water is about 3ºC higher than the 

receiving water body, the large earthern pond. 

Since the water is treated and purified in the first place and no chemical are involved the used 

water/waste water is not hazardous. Almost 100% is recirculate and the small portion to be 

discharged (e.g. boiler blow down, wash water, occasional floor yard wash etc.) are cooled 

down in three steps: at three cooling tanks 1, 2 and 3 and settled there. The sedimentation of 

overflow water takes place at mechanical filter and then passes through a series of softeners. 

In this way the water is purified and flow into storage tank.(After completion  of the newly 
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constructed waste water/used wayer treatment plant boiler blow down and cooling blowdown 

are no longer disharged but all are recirculated.)  

Other industrial waste/used water in the form of washed water will simply flows down the 

drain and end up in the large earthern pond (impoundment) in the north-east. As mentioned 

above the water is treated and purified in the first place before use and no chemicals are 

involved. The used water/waste water is not harmful. 

It is estimated that the generation of waste water: 

- from the power plant is 2070 tons/day (actually almost 100% of generated water is re-

circulated. However, small quantity (19.2 tons/day) of blow down water will have to 

be discharged. The blow down water flows into a sedimentation tank (physical 

sedimentation treatment) gradually cool down and finally discharge at a temperature 

not higher than 3ºC of the receiving water body (the large earthern pond or small lake 

in the north east). The pH of the used water/waste water is only 8-9 (not acidic and 

not harmful to the soil and organisms). However, after the completion of the new 

waste water/ used water treatment plant boiler blow down and cooling blowdown are 

no longer disharged but all are recirculated). 

- from the domestic waste water is about 15 tons/day at the moment. This is also not 

given special treatment but only sedimentation treatment before final discharge. 

Only power plant waste water is treated by means of mechanical filtration (capacity 120 

ton/hour) for recirculation. The filtrated water is re-circulated for further uses. The pH of the 

waste water is 8-9 pH (not acidic) and not harmful to the soil. 

Mitigation (out line) 

- Drainage system has been constructed for the whole 280 acres area in the first place 

(Main drainage canals and subsidiary drainage canals for each building underneath 

eaves). Rain water run-off and storm water will be simply managed by this drainage 

system. 

- Plan and establish a waste water treatment plant to collect, treat and dispose off 

effluent; also for recirculating some waste water eg. from boiler, condenser (not 

materialized yet). 

- Plan and manage for systematic treatment and disposal of both industrial and 

domestic waste waters; assess the amount generated on a daily or weekly basis. 

- As the plant use water in a range of cooling methodology ensure that the project does 

not compromise the availability of water. 

- As a mean of conservation of water, cooling and recirculation systems will be 

installed. 
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- Efficient condenser will be applied for effective cooling and recirculation and reuse of 

boiler fed water. 

- Assess the use of water regularly; conserve water as practical as possible. 

- Educate and train workers for conservation of water as practical as possible; also train 

them for good house keeping practice as far as handling of waste water is concerned. 

- Avoid indiscriminate discharge of waste/used water on land and into water 

course/water body by all means. 

- Avoid accidental spillage of waste/used water; should there is any spillage 

immediately tackle the issue (wipe out or wash down). 

- Also avoid accidental spill of fuel oil; should there is any spill do not wash down with 

water but use absorbent (rag saw dust) for removal. 

- Harvest rain and collect storm water during rainy season, if necessary. There is no 

need to use storm water as water is not an issue. 

- Reuse most industrial waste water for processes inside the plant; discharge the rest 

only after treatment. Ensure that it is treated before discharge utilizing conventional 

treatment methodology. In this factory context the waste water (process power plant) 

is recirculated applying two mechanical filters 60 tons/hour capacity each. Almost 

100 % of the water is filtered and reused. 

- Install oil separator for oily runoff water (oil and chemicals will be stored in 

appropriate depot, to prevent contamination). 

- Collect used oil in old drum and give away to recylers. 

- At the moment domestic waste water (from office, kitchen, bath, etc.) goes into the 

drain into domestic waste water sink, a water impoundment area trasmfomed into a 

sink. Fish cultured in this impoundment are normally growing well indicating that the 

water quality in this impoundment (sink) is still good. Sanitary waste water from 

toilets goes into the septic tank and soak thank. However conventional treatment 

involving screening, sedimentation, probable chlorination and discharge will be 

applied separately for coal-fired thermal plant. The company has a plan for this but 

not materialized yet. 

- At the movement the simple treatment means only physical treatment, that is 

sedimentation, natural gradually cooling and forced fiteration by filter pumps. 

- Sludge from sewage treatment plant will be dried, and if possible vermicompost and 

used as manure (As the waste water (process power plant) is almost 100% 

recirculated the amount of sludge generated is only 02-0.3 ton/day). 
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- Follow the 5Rs principle, reduce, reuse, recycle, recover and redesign as practical as 

possible. Thermal water is not discharged but recooled and recirculate almost 100 % 

(Not need for discharge of water at 3°C higher than temperature of the receiving water 

body, receptor). 

- Plans for treatment of domestic waste water from workers housing. (As mentioned 

earlier the plan has not materialized yet.) The domestic waste water is drained into the 

large pond in the north east created from a natural water impoundment area (during 

rainy season). 

- At least reuse crude re-circulated water for dust suppression and for watering plants. 

- Manage to meet all staturory requirements- rules, regulation regarding waste water 

management. 

6.2.4.4 Occupational health and safety (accidents at work places) and mitigation 

measure to be taken 

As in the cases of all workplaces inside a factory there is the potential for occupational 

hazards inside a coal-fired thermal power plant. There is also the issue of community health 

and safety. 

It is generally agreed that the five common hazards inside a power plant are: dust, heat, fire 

and explosion electrical hazard and chemical hazards. 

Dust (PM): contains silica which can cause silicosis (a disease of the lung caused by 

inhalation of silica dust). PM sometimes contains arsenic particle which can cause skin and 

lung cancer. Coal dust can cause asthema and black lung and even lung cancer. 

Fire and explosion: The thermal plant has to stores, transfers and use huge quantity of coal 

and also substantial amount of fuel. Furnace and boiler can become source of fire and 

explosion. Boiler hazard is considered a common hazard for power plant workers. 

Heat: The work involves high temperature (hot work) and this is considered occupational 

hazards for workers. 

Electrical hazards: All energized equipment and power lines can pose electrical hazards for 

workers, such as electrocution, electrical shock and burn. 

Chemical hazards: Although no toxic chemical or strong acids are used in a power plant 

certain chemicals and substances when handling in large volume for long period can cause 

hazards to workers eg: lime slurry, strong caustics and certain weak acids. 

The company is aware of all these occupational hazards and will do its best for the avoidance, 

prevention and management of these hazards. 
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Mitigation (out line) 

- Plan and implement safety working environment at the coal-fired power plant and 

also consider for the safety of the local people in the vicinity. 

- Try to achieve zero accident at the work places thoroughly as well as zero accidents 

for the lcoal people nearby. 

- Thoroughly educate, train and supervise the workers for good working practice and 

good safety practice until the good practice become a good habit ingrained in their 

mindsets; also train them for safety awareness. 

- Train them for safety handling and operation of machinery equipment and also 

electrical ones including cables, fixtures, etc. 

- Organize induction training for new workers; provide work manuals and safety 

manual. 

- Ensure that electricians are of high qualification; check all electrical words, cables 

and hand power tools for faults, leaks, defacts and malfunction and immediately fix 

the faults, leaks and malfunctions.  

- For pragmatic purpose: use automated combustion and safety control. 

- Avoid accidental fire and explosion by all means. Store flammable materials away 

from ignition source and oxidizing materials; or get rid of all ignition sources. 

Especially train workers for prevention/avoidance of fire and explosion. 

- Set up alarm system for instance, fire detector, heat and smoke detector, pressure 

detector etc.; general alarm system for emergency and for malfunction and breakdown 

of machinery; alarm system of emergency shutdown of the factory and system for 

immediate repair and re-operation of the whole factory. Set up alarm system for 

power outage and backup system (generator); also system for main control for switch 

on/switch off of electric power. 

- Maintain boiler safety control for the long run operation; provide effective training for 

the long run operation of boiler; control temperature and pressure. 

- Also maintain safety control of turbines, generators, compressor, safety running of all 

equipment including steam system, condensers cooling system. Safety operation of 

crusher, conveyors and so on. 

- Regularly clean the facility and prevent accumulation of solid fuel. 

- Provide all necessary PPEs, eg: face masks, nose and mouth covers, ear muffs, gloves, 

boots, helmets and also special suits for hot works to workers exposed to dust, 

emission, heat, loud noise. 
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- Keep the fuel dump at a safety distance; the storage facility must have concrete floor 

and roofing at appropriate hight; bund the dump and put up signage and warning 

signs; also bund storage area of lime, chemical etc. Effectively train worker for the 

safety transportation and handling of fuel oils, chemicals etc. 

- Ensure that all workers pass a medical examination prior to being employed. 

- Provide First Aid and basic Firefighting trainings for workers. 

- If necessary organize regular drills or mock drills for emergency response. 

- Draw detail plan for prevention of fire and emergency plan, covering emergency 

preparedness, emergency response, emergency procedures, contingency plan and 

rescue operation plan. 

- Provide adequate firefighting suits and equipment (fire extinguishers, water jet 

pumps, fire water pond to be always filled with water. 

- Display addresses phone numbers of Fire Brigade, Ambulance Service, Hospital and 

Police Station so that everyone can see easily. 

- Take out insurance for the power plant and consider for life Insurance for every 

worker. 

- Train workers for awareness of health and hygiene; provide adequate drinking water, 

proper sanitation facility eg: bath room and toilet, for them. 

- Plan for full medical care for workers. 

- Manage to meet all statutory requirements (rules, regulations, factory act, labour act) 

for safety of workers as well as local people nearby. 

- Prevent adverse impact on the quality of local drinking water; avoid potential hazards 

pose on the public; conduct road safety education for the locals; prevent accidental 

release of hazardous materials; prevent the occurance and spread of communicable 

disease among the workers as well as locals. 

6.2.4.5 Impact on traffic and mitigation measure to be taken 

The proposed site is about 5 miles north of Mandalay-Lashio highway (between Pyin Oo 

Lwin and Naunghkio). The access road linking the site and highway was built by Ngwe Yi 

Pale' Cement Co., Ltd. The access road is 4.5 miles long and 20 feets wide. The company has 

deployed heavy haul trucks for transportation of coal from various parts of the country. 

Moreover, limestone as well as fuel has also to be transported by heavy trucks. But limestone 

quarry site is only one mile away in the south. These heavy trucks have also to be used for 

transportation inward of coal and outward of finished cement products, cement bags. 

In this coal-fired thermal plant context logistics has to be planned only for the procurement 

and transportation of coal from the township of Yatsauk, Thibaw and Nantsam. Of the total 
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286,750 tons of coal per year for three factories combined 95,000 tons will be for this project. 

(300 tons of limestone needed will be shared with the stock of two cement plants). 

For transportation of coal for the three plants the company has 100 trucks (20 tons type). 20 

tons heavy trucks will be deployed and the trips per year of 300 operation days are 4,750 (475 

trips per month and 15 trips per day). Generally one vehicle every two hours have to be 

deployed the whole year (300 operation days) round, that is a net increase of one vehicle on 

the road every two hours.  

The common wide open stock yard for coal for the three plants in now removed and coal is 

now stored in 4 different ware houses with roofings and walls. Coal ware house No.4 is for 

this thermal plant. Procurement of coal for all will be done by Crown Cement Factory. In the 

near future there will be no need for the thermal power plant to procure and transport coal. 

Coal will be shared with the common stock of coal for 2 cement plants. 

Operations of two large cement plants have already increased traffic volume in the areas. 

Operation of a thermal plant will add to the traffic issue. The increased traffic can be 

especially significant in sparsely populated areas. The traffic issue on the access road (from 

Mandalay-Lashio highway to the site) may not be a serious issue. But the Mandalay-Lashio 

highway has heavy traffic and so the issue on the high way can be quite serious. 

Traffic accidents have become one of the most significant causes of injuries and fatalities 

worldwide. Prevention and control of traffic-related injuries and deaths is necessary. 

Prevention and control will include the adaptation of safety measures that are protection for 

company workers and road users, including locals who are most vulnerable to traffic 

accidents. 

If trucks loaded with coal are not covered fugitive emission of dust (dust spill) can occur 

along the way, causing traffic nuisance and health issue. (All trucks are well-covered with 

tarpaulins; this is compulsory). Therefore fugitive emission of coal dust during transportation 

is not an issue. Ash generated is not transported by trucks. A conveyor is used to convey the 

ash to two ash silos, one for down ash and one for fly ash. 

Mitiagtion (out line) 

At the moment the project proponent is not in a position of collect the quantitative data on the 

traffic on the high way through observation and calculation (at the moment beyond the scope 

of this report). 

At the moment it is also not yet possible to assess and map traffic pattern; assess traffic 

volume and level of service (LOS), and traffic flow rote on the high way. 
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Most of all the project proponent as well as the consultant firm do not have the slightest idea 

on "Congestion Management Programme (CMP)" as practiced in developed countries. 

However, for pragmatic purpose the project proponent will do its best to undertake the 

following mitigation measures as practical as possible:  

- Compliance with traffic rules and regulations, eg: High Way Law, 2000 

- Plan and manage for road safety by all means. 

- Strictly prohibit the drinking of alcohol and use of narcotics when driving hours. 

- Set up sign board, traffic signal, speed limit etc at road intersection (of access road 

and high way) to direct heavy truck drivers to reduce speed at this intersection; and 

also along the access road where necessary eg: near school or sensitive area. 

- Emphasize safety aspect among drivers; organize training and accident prevention 

class. 

- Educate the trucks drivers and all other drivers for road safety. 

- Educate them for defensive driving; heavy truck with big loads to be travelled at 

reduced speed; drivers must wear seat belts while driving. 

- Never overload the trucks with coal, limestone etc; heed to road regulation. 

- Ensure that all the loaded trucks are covered with tarpaulin and ensure that there are 

no spillages along the way. 

- Adopt limit for trip duration and arrange driver rosters to avoid overtiredness. 

- The driving hours per day for a driver will be less than 10 hours. 

- Avoid dangerous routes as far as possible and peak hours of the day to reduce the risk 

of accidents; if possible schedule the time to avoid peak hours. 

- If possible use speed control devices (governers) on trucks and apply remote 

monitoring of driver action. 

- Regularly check and maintain vehicle to reduce accidents; ensure that there are no 

equipment malfunction or failure; procure brand new quality vehicles. 

- Keep the vehicle well-operated, well-maintained and well-lubricated. Keep a log book 

each for all company vehicles. 

- Have a record book and check the arrival and departure of all trucks and vehicles. 

- Ask the dirvers to reduce speed when passing through or near a village to reduce dust 

generation and vibration (especially if the road is a dirt road). 
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- Try to achieve zero road accidents, both for locals and the domestic animals; and also 

take special care when driving along stretches located near schools or locations where 

children may be present. 

- Try to implement safer and more efficient traffic pattern; try to reduce traffic 

congestion and traffic level. 

- Deploy a staff at the entrance to direct traffic and systematic parking. 

- Ensure that the parking area can accommodate all vehicles. 

- (As mentioned above logistics for coal may no longer be necessary for consideration. 

Coal ware house No.4 is allotted for this coal thermal plant and the procurement for 

all 3 plants will be undertaken by Crown Cement Plant alone.) 

6.2.4.6 Potential social issue and mitigation measure to be put in place 

These are already mentioned in the Construction Phase. Such cases are unlikely to occur 

during the Operation Phase as all workers are handpicked by the authority of the factory. 

Unlike the blue collar construction workers who are employed for short term (two years) the 

workers in the Operation Phase are permanents workers. It is expected that they are better 

well-disciplined than the construction workers. However, when many employees are camped 

inside the compound there is always, the potential for social issue. 

(The coal fired thermal plant has 150 employees while the two cement plants have 1016 

employees, totalling 1166 employees.) 

Any way the authority of the factory has to deal with these workers on a long term basis. 

Measures for creating a peaceful and productive atmosphere will be taken into account. 

Impacts on the socio-economic component of the area can be in the form of: 

- Potential damage to existing roads caused by movement of heavy trucks and 

machinery; and continual uses of vehicles moving to and from the sites can impact the 

safety of people and domestic animals. 

- Generation of dust, and noise causing potential disturbance or nuisance to the local 

people. 

- Dust falling on farm land can have potential negative impact on local crops. But the 

only main crop in the area is sugar cane, not directly edible vegetables. The leaves of 

sugar cane are already tested at the Department of Research and Innovation Analaysis 

Department where Fe, Pb, Cd and Cr were tested. 

- Potential contamination of local drinking water sources due to land reclamation 

activites, (earth piling, earth levelling), if any. 
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- Potential siltation of nearby farms during rainy season due to land reclamation 

activites, (earth piling, earth levelling), if any. 

- Ill-social behavior of workers or locals can lead to quarrels and brawls among 

themselves or with locals; theft, misappropriation of materials and money, vandalism, 

unethical sexual practice or sexual offences, spread of Sexually Transimitted Diseases 

(STD) and so on (as the site is near a village). These can have also certain negative 

impact on the project. 

- Loss of natural resources or livelihood, mental agony and risk of food security etc, 

especially at sources of raw material (coal, limestone etc). 

Mitigation (out line) 

Provide adequate housings for the workers (The company has already done this. There are 

separate housing/dormitory for male and female works, and messing halls. 904 workers are 

camped here. Healthy food, and potable water are provided; and adequate lavatory facilities 

for to all workers are provided). 

Educate employees to be good workers who are dutiful, well-disciplined and diligent. Give 

them proper training on factory and work place regulation, and code of conducts. 

Apply punitive measures such as termination of job or demotion to wrongdoer. Also apply 

incentives to boost production. Prohibit the drinking of alcohol in the work places; ban the 

use of narcotics. 

As for dealing with local community educate workers regarding local cultural behavior and 

awareness to achieve responsible and healthy community interactions; to respect their culture, 

traditions and customs. Educate then to follow the "Do" and "Don't" when dealing with the 

locals. Organize short lecture courses and instruction of this matter. 

Prohibit all kinds of quarrels and brawls taking place among the workers and also between 

the workers and local community. Take punitive actions. 

Prohibit all kinds of unethical sexual practices or sexual offences. 

Prohibit the misappropriation of materials and money as far as possible. 

The company will deal with the employees on a fair and square basis. The company is aware 

of widespread cases of workers unrest in Yangon as a result of overworked, underpaid, and 

unhealthy relation between the employees and the factory authority. 

In addition to regular medical checkup, voluntary HIV testing on the workers is necessary as 

they are permanent workers of the factory. 

- Consider hiring locals in the future when there are vacant posts, especially unskilled 

jobs. 
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- Prioritize the purchase of foods and commodities from local market 

- Try to reduce the potential impact to quality of existing life style of the local 

community in the area. 

- Avoid/prevent potential contamination of local drinking water and potential siltation 

of fields and farms. 

- Avoid/prevent potential negative imapct on farm land and crops. 

- Conduct testing of farm land soil and leaves of crops (the only local crop is sugar 

cane) to detect any negative impact, and mitigate the impact, if possible. (Soil test and 

leaf test mentioned earlier in Chapter 5, 5.1.3. Mercury not detected in all 5 soil 

samples; cadmium detected in 4 samples; lead, iron, cadmium and chromium detected 

in all leaf tests). But it is not possible to speculate if the presence of these 4 elements 

are due to activities of the coal fired power plant. 

- Implement CSR programme for the community (certain CSR actions had been already 

taken by Ngwe Yi Pale' Cement Co., Ltd). 

- Maintain cordial relation with the local community (Appoint an affable liaison officer 

to liaise with the locals).Avoid friction between the company and the locals. 

- Listen to the views, thoughts and opinion of the local people, heed to their concerns. 

- Consider for gender parity; employ women workers as practical as possible. 

- Ensure that there is no issue of child labour. 

6.2.4.7 Potential security issue and mitigation measure to be taken 

This is already mentioned in the Construction Phase when 92 workers were employed. Unlike 

the hectic nature of work during the Construction Phase the working atmosphere during the 

Operation Phase is stable. 

However security situation tends to slacken when a power plant is running for several years. 

So for the long term Operation Phase the plan for security will be more practical. It is 

expected that the employees (150) hand-picked by the power plant authority will not pose any 

security threat to the power plant. But outsiders, the local people, at one time or another can 

cause security problems such as theft, vandalism etc. 

Mitigation (out line) 

Security will be planned for the long term. The wall of the power plant compound will be 

good and reliable enough to keep the intruder at bay. Educate security personnel of the power 

plant to be attentive and dutiful. Always restrict the access to the power plant; if necessary set 

up watch towers. 
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All workers, both white and blue collar, will wear uniform and keep ID card for easy 

identification. 

Security will be tight throughout the entire Operation Phase. 

- Regularly check the fence and wall of the power plant compound to ensure adequate 

security. 

- No unauthorized person on site. 

- Security guards at entrances; and patrol inside at night. 

- Keep things under lock and key as far as possible; take regular locks inspection. 

- Also post security guards or watch men at the site. 

6.2.4.8 Potential visual impact and mitigation measure to be taken 

When the construction of power plant is complete it will, together with the existing cement 

plant, stand out prominently in its surrounding. The big structure together with the tall stack 

may not be in harmony with its surrounding of degraded forest. It can have certain impact on 

the natural scenery of the area. Environmentalists can considered this as visual negative 

impact or simply sight pollution. 

Conditions were dark at night in the once prior to the establishment of crown cement plant. 

So the local community, even from a distance, can have the so called lighting offensive at 

night. Bright light is also considered sight pollution. (Children living in bright cities no longer 

have the chance to enjoy looking at the twinkling stars in the sky at night. Some 

environmentalists view this as an infringement on the basic human rights of the children.) 

Bright light at night has the potential to attract hundreds of insects from the vicinity and kill 

them. 

When the coal-fired power plant is established there can be more impact of light of this rural 

environment. The company authority will not use excessive light at night but only for 

security reason. 

There are no aesthetic or scenic spots of beauty for tourist's attraction; there are no 

outstanding historical or religious monuments and structures etc and also no outstanding 

natural landmarks (eg- a great rock, a beautiful lake) to be impacted. 

However there is the alteration of natural landscape due to the establishment of the two 

factories, (not this project). The clearing of vegetation and the subsequent construction works 

for these 2 cements factories have already transformed the natural landscape to an industrial 

landscape. Of course this is inevitable for every developmental project. After all this can be 
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construed simply as a small sacrifice of the ecosystem for the sake of industrial and economic 

development of the nation. 

Mitigation (out line) 

When painting the buildings and structures consider for visually agreeable colours. Do not 

use bright red paint or bright yellow paint which will be offensive to the eyes. For instance 

use light gray colours or light brown colour (or colours that are quite pleasing to the eyes). 

- Create green lawns and green belt inside the premise as soon as the construction work 

has completed. 

Reforest the surrounding area of the premise. This will greatly mitigate the visual impact; 

without green lawn and green belt the power plant will look like an outcropping structure 

amid its surrounding. 

- There is no scenic spot of tourist attraction in the area that can be impacted by this 

project. 

- Provide appropriate lighting at night only for security reason. Avoid excessive use of 

light at night. Follow the principle of Singapore (Dim City) that save energy rather 

tham that of Hong Kong (Bright City) which uses excessive lighting for ostentatious 

purpose. Since white light attract, more insects use yellow light. Switch off the light 

for a while if too many insect aggregate at the lamps. 

A lamp installed at the top of the stack will ensure that the stack does not pose hazard for air 

planes, if any. 

The company has conducted the creation of green belt and green zone (the compensatory 

planting of trees) and so when the trees are fully grown up the buildings and structures shall 

be more or less in harmony with the surrounding landscape and will no longer standout in too 

contrast with the surrounding. 

The area of this project site is only 12.3 acres just a small portion of the overall 280 acres. No 

further substantial impact on the landscape already impacted by the two existing cement 

plants.  

6.2.5 Positive (beneficial) impacts during the Operation Phase 

The potential positive impacts during the Construction Phase had been already mentioned. 

The positive impacts during the Operation Phase are long term positive socio-economic 

impacts. 

The most significant positive impact that can be easily seen is job creation. 150 workers will 

be employed permanently. This is a not so small benefit for the country, and a very big 
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benefit for the region, especially in this time of high unemployment. It is a well-known fact 

that many of our youths have to go abroad for jobs and have to work in unfavourable work 

places and working conditions. 

The proposed salaries for the 150 staffs that range from 144,000 Kyats (the lowest blue color 

job) to 600,000 Kyats (the highest white color job) are reasonable, and are indeed higher than 

employees of government service. 

These 150 employees can enjoy certain social benefits such as; free ferry, free lodging and 

overtime wages. There will be a worker welfare teashop and food shop with reduced price for 

the workers. There will be recreation facility for them and they will have the rights to enjoy 

their leisure time. All the staffs will surely get special health care when sick or injured. 

There can be employment opportunities from vacant posts from time to time or extra jobs 

when the business progreses well and when there is an expansion of the business in the near 

future. The door is still open for this.  

The benefit that will accrue to the nation as result of the direct investment inflow of USD 10 

million has been already mentioned. This will contribute in one way, or another, to the GDP 

of the nation, to a certain extent. The follow up economic benefit to the country in the form of 

income tax, duties and revenues from the business (including those from the staffs) will also 

contribute to the economy of the nation in one way or another. In short the beneficial impacts 

are: 

- Provision of electricity; village electrification and uplift of back ward area. 

- Improve residential environment and health. 

- Community benefit & social value. 

- Job creation, benefit to local economy, stability and availability of reliable energy. 

- Provide clean energy, reduce GHS, reduce dependence on fuel. 

6.2.6 Potential negative impacts during the Decommissioning Phase 

Since this phase will come 30 years later (at the end of Operation Phase) only a very brief and 

generalized account will be given. 

The company will hire a decommissioning contractor for doing the decommissioning work. 

The works will include isolation and shutdown of the plant; demolishing and dismantling of 

all the buildings and structures and also dismantling or removing all machinery and 

equipment. Materials that are salable will be put up for sale; those that have to be disposed 

will be systematically disposed off. The plot will be cleared and if there are contaminated 

soils this will be removed. All redisuals, if any, will be removed. 
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6.2.6.1 Impact: potential dismantling, demolition and clearing impacts  

(decommissioning impact) and mitigation measures to be taken 

As in the case during the Construction Phase the impact such as accidents in work place, due 

to lack of management and training, can occur. This can be prevented and/or mitigated. 

Mitigation (out line) 

- Plan and manage for safe and effective decommissioning work. 

- Hire decommissioning contractor for the demolition of buildings and structures and 

dismantling of equipment; and also tidying up the site. 

- Dispose those that are no longer useable at an approved land fill. 

- Machinery and equipment that are obsolete must be made into iron scrap and sent to 

smelting mill. 

- Remove all soil contaminated by oil spill and dispose off at an approved land fill or 

dump site. 

- Put up for sale or reuse certain equipment that are still usable. 

- Level the ground; plant trees and commence rehabilitation work and restore the site to 

its original condition more than 30 years ago. 

6.2.6.2 Potential residual impacts and mitigation measures to be taken 

After 30 years of operation the soil can be contaminated by fuel spills or residual chemicals, 

even though no toxic or harmful chemical are used. The contaminated soil has to be removed 

and disposed off to an approved landfill. The last chemical testing for soil will be required. 

The soil at the former open coal stock yard will be also test. (Coal was later removed to 4 

coal warehouse with roofing and wall but contamination may probably remain at the former 

site). The soil structure/profile has to be restored to its quasi-original condition as practical as 

possible. 

Mitigation (out line) 

- Plan and manage for effective removal and clearing of all residuals. 

- Test the soil for any contamination by fuel oils or hydrocarbons; hire technicians (no 

chemicals is used throughout the Operation Phase) 

- Also test the water in the vicinity for pollutants; hire technicians. 

- Remove soils contaminated by fuel oils and chemical; dispose at an approved land 

fill. 

- Ensure that all contaminates are removed; conduct final chemical testing. 
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- Also removeall other residuals, if any, resulting from 3 plus decades of activities. 

- Test the air, water and soil for the last time to ensure that none are contaminated; no 

trace of pollution left. 

- Restore the soil to its natural condition as far as possible and commence rehabilitation 

task; continue the work until a green zone is created (or) put up the plot for sale (or) 

redeploy the plot for any business. 

Note – There can be negligible air emission impact due to such activities as dismantling, 

moving, removing, disposing and tidying up works. 

However, there can be no impact on water environment or effluent impact as no water is used 

at all during the short Decommissioning Phase. 

6.2.6.3 Potential impact on air quality (air environment) 

There can be negligible air emission impact due to activities such as dismantling, removing, 

disposing and tidying up works. 

Mitigation (out line) 

- Spray water, where necessary 

- Keep machinery and vehicles well-maintained, well-operated and well-lubricated 

- Restrict vehicular movements 

- Avoid open burning of any solid wastes 

- Provide PPEs, to workers where neccessary 

However there can be no impact on water environment or effluent impact as no water is used 

at all during the short decommissioning phase. 

Note: Each and every impact/potential impact during construction, operation and 

decommissioning phases are mitigated. For each and every impact there are a variety of 

options for mitigation measures to be taken. These are already described in technical details. 

The project proponent really believes that these different options of mitigation measures can 

mitigate all the said impacts completely effectively, at least to a great extent. 

6.3 Determination of significance of these negative impacts 

6.3.1 During the Pre-construction Phase 

Two potential indirect negative impacts, namely, the instigation by activists and the hike in 

price of property in this area context were insignificant. So far there was no serious issue 

regarding these two potential impacts happening during the short Preconstruction Phase. 
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6.3.2 During the Construction Phase 

Most of the physical impacts during this phase were of minor significance given the fact that 

the power plant is in the rural area.  

Of the 8 negative/potential negative impacts during this phase most impacts are minors, given 

the small area involved (12.3 acres). Two impacts, namely, "Accidents in work place" and 

"Social impact" are quite difficult to gauge their significance. These two impacts can be quite 

significant if not well-manated. But they can be prevented and/or mitigated if there is 

effective management. Actually all the impacts during this phase are temporary or transient. 

All these impacts cease after Construction Phase. 

The negative economic impact, if any, will be negligible. On the other hand the positive 

impacts are significant: the provision of temporary job (2 years) form up to 92 construction 

workers including 23 foreign technicians. They can improve their skill during these 2 years. 

The project will invigorate and boost the local economy and bring economic benefit to the 

locals who are involved in extraction/ production and sale of raw building materials. Sub-

contractors for sand, gravel, bricks, timpber and other basic building materials can promote 

their sales and benefiting locals. 

6.3.3 During the Operation Phase 

Of the 8 negative/potential negative impacts anticipated the large majority are of minor 

impact. (The impact on air environment (PM, SO2, NOx) is significant indeed if not 

mitigated. Since effective mitigation measure are taken then impacts become insignificant.) 

The impact "occupational hazards" can be a significant and serious one if the workers are not 

well-trained, well-supervised and well-management. The company shall give priority to the 

effective education, training and supervision of the workers. 

The impact "social impact" is quite difficult to anticipate. But this can be prevented and/or 

mitigated if the company can apply effective management. 

The positive (beneficial) impact will be significant. 

The power plant will provide permanent jobs for 14 foreign technicians and more than 100 

locals, of out 150 employees. The benefit will accrue to the nation in a direct investment of 

USD 33 millions. The project will increase the GDP of the country; increase investment, 

increase employment, increase in earning in the form of tax, duty and revenue etc. 

6.3.4 During the Decommissioning/Rehabilitation Phase 

The 2 negative/potential negative impacts are negligible and can be prevented or mitigated. 

The decommissioning work at the power plant site will be an easy one given the small size 

(12.3 acres) of the area. However the decommissioning task to be undertaken at places where 

coal and limestone have been extracted by cement plants, that is the mine site, will be a great 

task. The main tast there are reforestation and restoration of ecology. Actually this is the duty 

of the authority of crown cement plant, not this coal-fired power plant. 
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6.4 Significance and other criteria for impacts 

This is depicted in tabulated forms as follow:  

Table – 29: Criteria for impacts during the Construction Phase (risk ranking) 

(Qualitative impact accessment) 

Sr. 

No 

Nature of 

impacts 
Extent Duration 

Level of 

impact 
Frequency Intensity Significance Probability Remarks 

1. Mobilization 

and 

preparation 

action 

Foot print  Short term Level-2 O L IS HP - 

2. Impact on air 

environment 

Foot print  Short term Level-2 F L IS D Intermittant 

3. Noise and 

vibration 

Foot print  Short term Level-2 F L IS D Intermittant 

4. Impacts on 

soil 

Foot print Short term Level-2 O L IS HP - 

5. Impact: waste 

disposal 

Foot print  Short term Level-1 F L IS D - 

6. Potential 

accidents in 

work place 

(OHS) 

Foot print  Short term Level-2 OI L IS P - 

7 Poetntial 

social impact 

Foot print 

& beyond 

Short term Level-2 OI L IS IP - 

8. Potential 

security issue 

Foot print Short term Level-2 OI L IS IP - 

Note: Quoted from a few examples of coal thermal plant projects from abroad (theoretical 

and descriptive aspects only not analytical aspects) and based from experts judgment/ 

experts consensus. (The situation without mitigation measures taken; the situation will 

surely improve if mitigation measure are duly executed). 

 

Table – 30: Criteria for impacts during the Operation Phase (Qualitative impact 

assessment) 

Sr. 

No 

Nature of 

impacts 
Extent Duration 

Level of 

impact 
Frequency Intensity Significance Probability Remarks 

1. Impact on air 

environment 

Foot print 

& beyond 

Long term Level-4 F H Sg D Intermittant 

2. Noise and 

vibration 

Foot print Long term Level-2 F L IS D Intermittant 

3. Impact: waste 

disposal 

Foot print 

& beyond 

Long term Level-3 F M IS-Sg D  

4. Occupational 

health and 

safety 

Foot print  Long term Level-2 O-OI L IS IP  
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5. Impact on 

traffic 

Beyond 

foot print 

Long term Level-1 F L IS P  

6. Potential 

social impact 

Foot print 

& beyond 

Long term Level-2 OI L IS-Sg IP  

7 Potential 

security issues 
Foot print  Long term Level-2 OI L IS IP  

8. Visual impact Foot print  Long term Level-1 - L IS D  

 

(The situation without mitigation measures taken; the situation will surely improved if 

mitigation measures are duly executed.) 

Note: Quoted from a few examples of coal thermal plant project abroad (theoretical and 

descriptive aspects only not analytical aspects) and based from experts 

judgement/experts consensus. 

Note: The project proponent is not in position to comprehend the analytical aspects and so 

only descriptive aspect is depicted. 

After discussion are made among EIA appraisers and practioners correction and a consensus 

is reached. 

Note – See also Chapter 6, 6.6 for another approach to imapct assessment. 

Foot print refers to actual area of project site. Impact can be within or beyond foot print level 

eg. landscape level, local ecosystem level, regional level etc. 

*Explanation 

Level of impacts 

Short term = During Construction Phase 

Long term = During Operation Phase 

Level 1 = Very low (cannot be easily seen or felt) 

Level 2 = Low (can have impact on biodiversity and environment to certain extent, short 

duration) 

Level 3 =  Medium (Medium impact on environment) 

Level 4 =  High (short duration to medium duration of high impact) 

Level 5 =  Very high (long duration and very high impact) 
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Frequency of impacts 

F =  Frequently (happen more than once a month) 

O =  Often (happen more than once a year) 

OI =  Often (isolated case; happen once between 1 year and 10 years) 

S =  Seldom (happen once between 10 years and 100 years) 

R =  Rarely (rarely happen during 100 years period) 

Intensity 

VH =  Very high or catastrophic : 91-100% (percentage of effect of impact) 

H =  High or crtical : 51-90% (percentage of effect of impact) 

M =  Medium or moderate : 11-50% (percentage of effect of impact) 

L =  Low or negligible : 1-10% (percentage of effect of impact) 

Probability 

VIP =  Very improbable : 0-1% (chance or probability) 

IP =  Improbable : 2-10% (chance or probability) 

P =  Probable : 11-50% (chance or probability) 

HP =  Highly probable : 51-90% (chance or probability) 

D =  Definite or almost certain : 91-100% (chance or probability) 

Significance 

IS  =  Insignificance (usually low impact and can be effectively mitigated) 

IS-Sg  =  Insignificance to significance (can range from low to high impact) 

Sg  =  Significance (high to very high impact and cannot be effectively mitigated; 

avoidance and prevention are only plausible solutions, if that is possible. If not 

utmost mitigations have to be undertaken or at least, partially mitigate the 

serious impact.) 
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6.5 Determination of any residuals 

No substantial residual impacts are anticipated during the whole life of the project, from the 

Preconstruction Phase to the Decommissioning Phase. 

Construction Phase 

During the Construction Phase large quantity of solid waste such as a variety of debris and 

construction waste, will be generated in large quantity. But these will be disposed off 

regularly and after the completion of construction work a contractor will be hired for tidying 

up the whole site. There will be not residual left. 

There can be small oil spills (diesel, petroleum, engine oils, lubricants etc) but these will be 

immediately remediated or mitigated (already mentioned earlier). There can be small spills of 

chemicals in the forms of emulsion paints, varnishes, spray, expoxy resin, adhesives etc. 

during the later part of Construction Phase. Such small spills will be cleared after each 

working session. There will be no residual left after the Construction Phase. The company 

will ensure that there will be no residuals of any kinds left after Construction Phase. 

Operation Phase 

During the long Operation Phase waste such as ash (fly ash, down ash), and sludge will be 

generated in large quantity. But these solid wastes will be managed and disposed on a 

routinely basis and there will be no residue left. The handling of the main waste, ash, is dry 

handling without water. Ash is conveyed by conveyor to two ash silos (one for fly ash and 

another for dry ash). Ash is used for making bricks and other construction material; only 

negligible quantity will have to be disposed at the landfill. Water is almost 100% recirculated 

through cooling system and only small quantity has to be discharge. The liquid wastes will be 

also at least primarily treated before discharge. Certain chemicals such as sodium hydroxide, 

calcium hydioxide etc are used in power plant but these are not toxic ones and will be 

removed in case of spillage. 

There can be also small spill of fuel oil from time to time. But these will be immediately 

removed by asbsorbant, not washing down with water (already mentioned earlier in 

"mitigation measures"). 

The project component will carry on the timely removal and discharge/disposal of waste of 

all kind; final tidying up of site will be duly undertaken. 

Therefore it can be stated that there will be no residual left (no radio active substance and 

toxic substance are used) after the end of the long operation phase. 
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Decommissioning Phase 

After the end of the project life decommissioning works will be undertaken and the site will 

be rehabilitated. A decommissioning contractor will be hired to do the works. 

Decommissioning works will include dismantling and removal of all machinery and 

equipment (some put up for sale, some discard) and the demolition of factory, all buildings 

and structures and their removal. The soil, if contaminated, e.g. oil, will he removed. The 

whole area will be tidied up. In the same way rehabilitation works will be carried out in 

various spots elsewhere where coal and limestone have been extracted. Air water and soil 

will be tested for the last time. The ecology of all these spots will be restored. 

Therefore, there will be no residuals remain after Decommissioning Phase. 

6.6 Risks assessment 

Risk assessment is a process that involves measurement of risk to determine, prioritizes and 

to enable identification of appropriate level of risk treatments (used also to describe the 

overall process of risk management). 

Risk is a function of likelihood and consequence. Likelihood is the chance that the hazard 

might occur. Since the risk of any hazard is dependent upon the chance that it will occur 

(likelihood) and the impact of an occurrence (consequence) therefore risk score will be: 

Risk score = Likelihood x Consequence 

In some cases personnel are only exposed to the hazard for part of the time. Hence, a more 

detailed analysis of the risk ranking can be carried out by taking risk exposure (% of time 

personnel are present) and probability (chance that they will be injured) into consideration. 

Thus: 

Risk score = (Probability x Exposure) x Consequence 

Note: Value used for likelihood, consequence, exposure or probability need to be agreed by 

the risk assessment team, and professional judgement is very necessary. 

Risk rating --is the category, level, or risk assigned following risk assessment and is usually 

categorized into: High, Medium and Low. 

Risk ranking -- can be determined by qualitative and quantitative means. According to 

pundits no one method is best or perfect. The best choice of method will depend on the 

circumstances and preferences at the work place, eg, at the limestone quarry site, at the time 

the exercise is done. However regardless of the method establishing risk ranking will set 

priorities for harzard control. The most important purpose in hazard identification, risk 

assessment, and ranking is to draw up and implement plans to control these hazards (Hazard 

= source of potential harm, injury or loss). 

Pundits from different nations have formulated a great variety of risk ranking criteria based 

also from different occupational aspects. 
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6.6.1 Why conduct risks assessment 

Risks assessment is important because it: 

- Create awareness of hazards and risks 

- Identify who may be at risk 

- Determine if existing controls are adequate, and can prioritize hazards and control 

measures. 

6.6.2 The objectives of risk assessments 

The objectives of risk assessments are: 

- To Prevent injuries or illness 

- To remove a hazard or reduce the level of its risk 

- To create a safer and healthier workplace 

6.6.3 Risks assessment and management in brief 

- Fully scope the risk assessment. 

- Identify all hazards (potential hazards) and threats. 

- Describe who might be harm. 

- Evaluate the risks (high, medium, low, how bad, how often) 

- Document and record the findings. 

- Exchange information with other hospitals. 

- Prepare for follow-up after risk assessment. 

- Apply integrated risk mitigations. 

- Regularly check the effectiveness of the risk assessment, management and mitigation 

programme. 

- Review the risks assessment and management. 

- If possible, appoint a risk assessment and compliance officer to effectively implement 

risk assessment and management. (This officer shall have one or two staffs eg. 

computer programmer, statistician under his supervision.) 

Risk assessment can be summarized into risk identification, estimation and evaluation. 



 
 

324 
Myanmar Environment Sustainable Conservation Co., Ltd 

This can be simplified in diagram as: 

 

 

 

 

 

 

 

 

 

 

 

Ref. Rowe, 1980 

While "Hazard" is a source of potential harm or injury or loss "Risk" is the probability of 

occurrence of risk. 

Risk assessment is a relatively new technique which has its beginning in the early 1985. 

There are several theoretical problems associated with risk assessment techniques. 

The term "risk assessment" is used to explain the total process of risk analysis which include 

both the determination of level of risk and social evaluation of risks. Determination includes 

both identifying risks and estimating the possibility and magnitude. 

Different countries (and different scientists) have applied different technique for assessment 

of risks. So there are many models for risk assessment and risk management. A broad range 

of risk analyses have been carried out by scientists from different countries and organizations 

(eg. UK, USA, Cana, France Germany, WHO etc). 

Although there are differences in the ways in which risk assessment is accomplished in 

different countries they usually contain three steps: risk identification, risk estimation and 

risk evaluation. 

Risk identification: is usually achieved by means of different scientific methods (eg. 

toxicology and epidermiology) and the conclusions are dependent upon 

the employment of biostatistical techniques. 

Risk estimation: is the measurement of the range of potential consequences of a hazard. 

Techniques include subjective and objective measurement from 

personal judgment, models and formulae. 
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Risk evaluation: is the process of determining the meaning or value of the estimated risk 

to those individuals affected by the hazards. 

6.6.4 International Finance Corporation (IFC) table of risk assessment (risk ranking 

table) 

Based on the data of accidents (consequences) and likelihood (probability) the risk ranking 

will be as follow: 

Table – 31: IFC table of risk assessment (risk ranking table) 

 Consequences 

Likelihood 
Insignificant 

(1) 

Minor 

(2) 

Moderate 

(3) 

Major 

(4) 

Catastrophic 

(5) 

(A) 

Almost certain 
L M E E E 

(B) 

Likely 
L M H E E 

(C) 

Moderate 
L M H E E 

(D) 

Unlikely 
L L M H E 

(E) 

Rare 
L L M H H 

 

Legend: 

E = Extreme risk; immediate action required 

H = High risk; senior management attention required 

M = Moderate risk; management responsibility should be specified 

L = Low risk; manage by routine procedure 

Note: In this coal-fired thermal plant project context the risk ranking can be: 

 - In the early operation phase --- (H). 

- After one year of operation the risk ranking can be --- (M). 

- Later based on skill, experience and practice of workers the risk ranking can be --- 

(M) or (L) 

- For the long run alternate --- (M) and (L) should be applied from time to time. 

- But never—(L) for long period of several months. 

Note: See also risks and impacts criteria in tabulate forms earlier. 
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6.6.5 Pragmatic approach  

Risk assessment is the work of expertise, mathematicians, statisticians, computer 

programmers and specialists, medical scientist, engineers etc and the works involves the 

application of models, mathematical models, computer models, complex equations and 

formulae etc. In other word it is purely academic in nature or pure research in nature and, 

therefore, beyond the scope of this EIA study which emphasizes on environmental aspects. 

The criteria for risks and impacts depicted earlier in tabulated forms (from refernces) are in 

one way or another pragmatic assessment of real and potential impacts which can be 

construed as (or which is tantamount to) assessment of hazards and risks. 

In this proposed project context the pragmatic method, namely, Experts Judgement 

Method/Experts Consensus Method or Ad hoc method is applied. And this based mainly from 

IFC table of risk assessment, (likelihood against consequences). 

In other word, the simple matrix method of probability x consequence is applied and the risk 

scoring (result) is moderated through Experts' Consensus. 

Probability (1-5) x Consequence (1-5) = scoring (moderated) by Experts' consensus 

when/where necessary. 

Risk rating matrix 

Actual risk outcome 

Low 

(1-3) 

Moderate 

(4-6) 

High 

(8-12) 

Extreme 

(15-25) 

Consequence 

Likelihood 

Rare 

1 

Unlikely 

2 

Possible 

(moderate) 

3 

Likely 

4 

Almost 

certain 

5 

Catastrophic (Extreme) 
5 10 15 20 25 

5 

Major (High) 
4 8 12 16 20 

4 

Moderate (Medium) 
3 6 9 12 15 

3 

Minor (Low) 
2 4 6 8 10 

2 

Negligible 
1 2 3 4 5 

1 

Note: - Consequence x Likelihood=actual outcome 
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- Red: avoid, control, mitigate; 

- Yellow and orange: control, mitigate; 

- Green: accept/assume 

Actual risk outcomes are categorized into 4 levels: 

Low - (Scoring 1-3) 

Moderate - (Scoring 4-6) 

High - (Scoring 8-12) 

Extreme - (Scoring 15-25) 

Note: - This simple, pragmatic and straight forward matrix method is selected for assessment 

of impact and risk. 

Risk and impact management (3 fundamental steps) 

 

 

 

 

 

 

 

 

 

 

 

Note: - This simple, pragmatic and straight forward method (only 3 steps) is selected for 

taking mitigation measures. Based from this idea impact identification, assessment 

and mitigation are carried out. 

For pragmative purpose of risk assessment certain governmental departments or agencies in 
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One relatively reliable way of risk assessment is to collect all data or records on accidents or 

mishaps that have occurred previously (5 to 10 years ago) at various coal-fired power plants 

throughout the nation. Then analysis on these data is made and subsequent risk assessment is 

conducted (not applicable in Myanamr yet). 

Another point to be born in mind is that risk assessment can be done only from negative or 

pessimistic perspectives. It is not practical to make risk assessment from positive or 

optimistic point of view. (No risk can be anticipated from optimistic point of view.) 

The end point in risk assessment, therefore are simply worst case scenario. But in the real 

world worst case scenario very rarely happen. 

No developmental project is devoid of risk; the risk may be low or medium or high. The 8 

negative/potential negative impacts each for the Construction and Operation Phases 

mentioned earlier are in one way or another associated with risks. Among them "Accidents at 

work places"; "Occupation Health and Safety" are associated with medium to high risk. 

"Impact on air environment", "traffic" and "waste disposal" are associated with low to 

medium risks. After mitigation measures are duly taken most will remain as low risk.  

The company will look into the nature of all those impacts and assess the risks and follow the 

preventive, corrective and mitigation measures prescribed in this EIA report. 

6.7 Comprehensive monitoring plan 

Monitoring of physical, biological and social environments is of paramount importance for 

the successful implementation of a project. 

First of all the working environment should be monitored for occupational hazards. But 

virtually all activities taken places at a project site need to be monitored for effective and 

successful implementation of the project. 

Monitoring Plan (MP) is an essential tool for ensureing that mitigation measures for each and 

every negative impact is undertaken effectively throughout the life of the project. It is also an 

essential tool for ensuring that the positive (beneficial) impacts are enhanced, or CSR 

programme are effectively and meaninfully implemented. Monitoring should be planned, 

designed and implemented by professionals or specially trained personals eg. EMP cell. 

Monitoring Plan (MP) is actually an integral part of Environmental Management Plan (EMP); 

these two are the different sides of the same coin. 

Monitoring Plans for Construction, Operation and Decommissioning Phases of the project are 

shown in tabulated forms (encompassing monitoring spots, trequency of monitoring, 

responsible persons and estimate costs). 
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Table – 32: Summary of monitoring programme for Construction Phase (tabulated for the pragmatic approach) 

Sr. 

No. 
Components Parameters to be monitored 

Monitoring 

place/spot 
Frequency 

Responsible 

persons 

Approximate 

costs 

1. Air environment/ 

air emission 

- monitor ambient air 

- monitor all the parameters for general emission 

NEQEG guideline by ECD*; compare the results 

with those of NEQEG values and take subsequent 

mitigation action. Ensure that the value is lower 

than or on a par with that of NEQEG value (See 

also Chapter  -3.5.1) 

At construction site 

Coordinates:  

N. Lat 22º 21' 32"; E. 

Long 96º 42' 10" 

At Lauk Hpan village 

Coordinates:  

N. Lat 22º 21' 58.29"; 

E. Long 96º 42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7"  

At Lei Gyi Taw 

village 

Coordinates:  

N. Lat 22º 20' 13.83"; 

E. Long 96º 43' 31.29"  

Semi-

annually 

Hired 

technicians 

Ks 4,000,000 

2. Noise and 

vibration 

- monitor the noise level for comparison with the 

NEQEG noise level values by ECD*; compare the 

results with those of NEQEG balues and take 

subsequent mitigation action. Ensure that the 

value is lower than or on a par with that of 

NEQEG value (See also Chapter -3.5.1) 

At construction site 

Coordinates: 

N. Lat 22º 21' 32"; E. 

Long 96º 42' 10" 

At Lauk Hpan village 

Semi-

annually 

Hired 

technicians 

Ks 2,800,000 
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Coordinates:  

N. Lat 22º 21' 58.29"; 

E. Long 96º 42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7"  

At Lei Gyi Taw 

village 

Coordinates: 

 N. Lat 22º 20' 13.83"; 

E. Long 96º 43' 31.29" 

3. Water 

environment/ 

effluent 

- monitor all the parameters for NEQEG effluent 

guideline by ECD*. Compare the results with 

those of NEQEG balues and take subsequent 

mitigation action. Ensure that the value is lower 

than or on a par with that of NEQEG value 

(General application) (See also Chapter-3.5.1) 

At stream 

Coordinates:  

N. Lat 22º 22' 29.9"; 

E. Long 96º 42' 07.7" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.4"; 

E. Long 96º 42' 45.5" 

At Khe San village 

Coordinates: 

 N. Lat 22º 21' 08.7"; 

E. Long 96º 40' 24.0" 

Semi-

annually 

Hired 

technicians 

Ks 280,000 
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4. Contamination of 

soil and ground 

water 

- monitor spillage of fuel oil, grease, chemical, etc, 

if any, (ensure that there is no contamination) 

Discharge Pond 

(domestic waste water 

sink)Coordinates:  

N. Lat. 22º 21' 47.6"; 

E. Long 96º 42' 40.6" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2"; 

E. Long 96º 42' 32.3" 

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

At Lei Gyi Taw 

Coordinates:  

N. Lat. 22º 20' 50.8"; 

E. Long 96º 43' 20.1" 

Semi-

annually 

Hired 

technicians 

Ks 560,000 

5. Erosion and 

siltation 

- monitor earth work and drainage system, 

especially during rainy season (ensure that there is 

no erosion or siltation)  

- Inside the compound Weekly 

(especially 

during 

rainy 

season) 

EMP cell 

members 

Free of charge 

6. Solid waste 

(construction 

tailing, debris) 

- monitor type, amount generated reused, recycled, 

and disposed of; keep a log book 

At construction site 

Coordinates:  

N. Lat 22º 21' 32"; E. 

Long 96º 42' 10" 

Weekly EMP cell 

members 

Free of charge 

7. Biodiversity 

component 

- monitor clearing of grass and small vegetation 

(keep a record book) 

- Inside the compound Weekly EMP cell 

members 

Free of charge 
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8. Plan for 

prevention of fire 

outbreak 

- monitor the plan and the readiness for prevention 

of fire 

- monitor the stock piling of building materials that 

can easily catch fire  

- monitor every mock drill for time fighting 

- Inside the compound Weekly EMP cell 

members 

Free of charge 

9 Occupational 

Health and Safety 

- monitor the plan for safety working conditions, 

achievement of zero accidents and avoidence of 

occupational diseases 

At construction site 

Coordinates:  

N Lat. 22°21'34.00", E 

Long. 96°42'8.57" 

From time 

to time 

EMP cell 

members 

Free of charge 

 

* Note: So far there are no EMP contractors and/or MP contractors (as in some developed countries) in Myanmar. Therefore technicians from 

other departments have to be hired at exorbitant prices. 

The EMP cell members are actually the staff, well-paid by the company and therfore need not be paid for undertaking EMP and MP works (free 

of charge). 

Table – 33: Summary of monitoring programme for Operation Phase (tabulated form) 

(a) The pragmatic approach 

Sr. 

No. 
Components Parameters to be monitored 

Monitoring 

place/spot 
Frequency 

Responsible 

persons 

Estimated 

cost 

1. Emission - monitor all the parameters for NEQEG emission 

guideline values by ECD* (Code no. 1.1) compare 

the results with those of NEQEG values and take 

subsequent mitigation actions. Ensure that the values 

are lower than or on a par with those of ECD's, 

NEQEG values. (See also Chapter-3.5.1) 

At coal-fired 

Thermal plant 

Coordinates:  

N. Lat 22º 21' 32"; 

E. Long 96º 42' 10" 

At Lauk Hpan 

village 

Coordinates:  

Semi-annually 

(Daily since 

the installation 

of flue gas 

analyser at 

stack) 

Hired 

technicians 

(Technicians 

have to be still 

hired  for 

testing ambient 

air) 

Ks 

4,000,000 
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N. Lat 22º 21' 

58.29"; E. Long 96º 

42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 

31.7" 

At Lei Gyi Taw 

village 

Coordinates: 

 N. Lat 22º 20' 

13.83"; E. Long 96º 

43' 31.29" 

check and monitor 

the continuous flue 

gas analyser 

installed 

Coordinates:  

N Lat. 22°21'35.55, 

E Long. 96°42'8.24" 

2. Effluent - monitor all the parameters for NEQEG effluent 

guideline values by ECD* (Code no. 2.1.1) compare 

the results with those of NEQEG values and take 

subsequent mitigation actions. Ensure that the values 

are lower than or on a par with those of ECD's, 

NEQEG values. (See also Chapter-3.5.1) 

At boiler blowdown 

Coordinates: N. Lat 

22º 21' 32.9"; E. 

Long 96º 42' 07.6" 

At cooling tower 

Coordinates: 

N. Lat 22º 21' 32.9"; 

E. Long 96º 42' 

06.4" 

Semi-annually Hired 

technicians 

Ks 280,000 
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At discharge point 

Coordinates: 

N. Lat 22º 21' 28"; 

E. Long 96º 42' 07" 

3. Noise and 

vibration 

- monitor the noise level for comparison with the 

NEQEG noise level values by ECD compare the 

results with those of NEQEG values and take 

subsequent mitigation actions. Ensure that the values 

are lower than or on a par with those of ECD's, 

NEQEG values. (See also Chapter-3.5.1) 

- monitor the wearing of PPE  

At coal-fired 

Thermal plant 

Coordinates:  

N. Lat 22º 21' 32"; 

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

Lat 22º 21' 58.29"; 

E. Long 96º 42' 

48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 

31.7" 

At Lei Gyi Taw 

Coordinates:  

N. Lat 22º 20' 

13.83";  E. Long 96º 

43' 31.29" 

At work place, near 

noisy machine 

Semi-annually 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

From time to 

time 

Hired 

technicians 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EMP cell 

members 

Ks 

2,800,000 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Free of 

charge 
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4. Soil - monitor contamination of soil (if any) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- monitor soil erosion (if any) especially during rainy 

season 

Discharge Pond 

(domestic waste 

water sink) 

Coordinates: 

 N. Lat. 22º 21' 

47.6"; E. Long 96º 

42' 40.6" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 

08.2"; E. Long 96º 

42' 32.3" 

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 

01.0"; E. Long 96º 

40' 45.9" 

At Lei Gyi Taw 

Coordinates:  

N. Lat. 22º 20' 

50.8"; E. Long 96º 

43' 20.1" 

Semi-annually 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Rainy season 

Hied 

technicians 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EMP cell 

members 

Ks 560,000 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Free of 

charge 
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5. Solid waste - monitor ash generated 

  

- monitor trash/ trash garbage 

At coal-fired 

Thermal plant 

Coordinates: N. Lat 

22º 21' 32"; E. Long 

96º 42' 10" 

Daily 

 

 

EMP cell 

members 

 

Free of 

charge 

 

 

6. Waste water 

(used water) 

- monitor the recirculation of used water, the removal 

of sediment and disposal; the replenishment of new 

water 

- Inside the factory 

 

Daily EMP cell 

members 

Free of 

charge 

* Note: All parameters prescribed by ECD cannot be measured yet (Lack of tools, expertise, training). 

 

(b) The generalized monitoring of other parameters (practiced in many countries) 

Sr. 

No. 
Components Parameters to be monitored 

Monitoring 

place/spot 
Frequency 

Responsible 

persons 
Estimated cost 

1. Weather - monitor weather 

 

- listen to weather news, forecast 

- At the factory 

compound 

- At the factory 

compound 

- Daily 

 

- Daily 

- EMP cell 

members 

- EMP cell 

members 

- Free of charge 

 

- Free of charge 

2. Daily activities at 

work places 

- monitor daily activities of workers at work 

places 

- Inside the 

factory 

- Daily - EMP cell 

members 

- Free of charge 

3. Water consumption - monitor water consumption by the 

manufacturing process 

- At water tank; 

at cooling bed 

- Daily - EMP cell 

members 

- Free of charge 

4. Fuel consumption - monitor fuel oil purchased, used, used oil 

generated, oil waste, collection of used 

oil/oil-waste 

- Inside the 

factory 

- Monthly - EMP cell 

members 

- Free of charge 

5. Monitor electricity 

consumption 

- monitor electricity consumption - Inside the 

factory 

- Weekly - EMP cell 

members 

- Free of charge 
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6. Routine operation 

of machinery 

equipment, etc 

- monitor operation hours of machinery and 

equipment 

- monitor distance travel of vehicles 

 

- monitor log books 

- Inside the 

factory 

- Every car 

 

- Every log 

book 

- Daily 

 

- Weekly 

 

- Weekly 

- EMP cell 

members 

- EMP cell 

members 

- EMP cell 

members 

- Free of charge 

 

- Free of charge 

 

- Free of charge 

7. Occupational 

health and safety 

measures and 

emergency 

measures 

- monitor OHS measures taken 

 

- inspect facilities for emergency 

preparedness 

- monitor training (fire fighting and first 

aid) and drill  

- At the factory 

 

- At the factory 

 

- At the factory 

- Weekly 

 

- Monthly 

 

- From time to 

time 

- EMP cell 

members 

- EMP cell 

members 

- EMP cell 

members 

- Free of charge 

 

- Free of charge 

 

- Free of charge 

8. Social illness, ill 

social behavior 

- check disciplinary action taken 

 

- monitor conducts of workers 

- At the factory 

 

- At the factory 

- Occasionally 

 

- Occasionally 

 

- EMP cell 

members 

- EMP cell 

members 

- Free of charge 

 

- Free of charge 

9. Security - monitor performance of security staffs - At the factory - Monthly - EMP cell 

members 

- Free of charge 

10. Capacity building - monitor effectiveness of capacity building 

programme and other trainings 

- At the factory - From time to 

time 

- EMP cell 

members 

 

- Free of charge 

11. Compliance with 

regulation 

- monitor all main activities to ensure 

compliance with legal requirements and 

corporate commitment 

- At the factory - Monthly - EMP cell 

members 

- Free of charge 
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12. Effectiveness of 

mitigation 

measures 

- monitor mitigation measures taken and 

check their effectiveness 

- At the factory - Weekly or 

monthly 

- EMP cell 

members 

 

- Free of charge 

13. Green belt creation 

and landscaping 

- monitor the creation of green belt and 

landscaping 

- monitor the nursery of sapling and on-

growing 

- Inside the 

compound 

- Monthly 

 

- Monthly 

- EMP cell 

members 

- EMP cell 

members 

- Free of charge 

 

- Free of charge 

14. Crops in the 

vicinity 

 

- monitor the crops, vegetables in nearby 

farms to see or detect any effect/impact 

- analyse chemical content of 

vegetables/crops 

- Nearby farms 

 

- Nearby farms 

- From time to 

time 

- From time to 

time 

- EMP cell 

members 

- Hired 

technicians 

- Free of charge 

 

- Ks 300,000 

15. Community health - if possible, monitor the health condition of 

locals of Lauk Hpan, Khe San and Lei Gyi 

Taw 

- The three said 

villages 

- Once a year - Ask the help 

of the Health 

Department 

- Not implemented 

yet/only taken into 

consideration 

Note: The procurement of certain materials will be made from EMP fund or from the main budget. 

 

Table – 34: Summary of monitoring programme for Decommissioning/Rehabilitation Phase (tabulated form) 

Sr. 

No. 
Components Parameters to be monitored Monitoring place/spot Frequency 

Responsible 

persons 
Estimated cost 

1. Decommissioning 

and Rehabilitation 

- monitor the Decommissioning process 

- monitor removal of all residuals, if any 

- monitor rehabilitation process, ensure that planted 

trees are all well-established. 

- Inside the compound 

 

- Inside the compound 

Weekly 

 

Monthly 

EMP cell 

members 

EMP cell 

members 

Free of charge 

 

Free of charge 

2 Occupational 

health and safety 

- monitor the plan for safety working conditions, 

achievement of zero accidents and avoidence of 

occupational diseases 

- At the workplaces From time 

to time 

EMP cell 

members 

Free of charge 
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7. CUMULATIVE IMPACTS ASSESSMENT 

Cumulative impact can be either:  

- Successive addition of impacts over a long period or 

- The addition of impacts from other sources at the same time, simultaneous cumulative 

impact, or 

- Both  

In this coal fired power plant project context the impacts caused by the project is not so 

serious or significant given the fact that mitigation measures have been taken and will 

continue to do so. This project occupies only a small portion (12.3 acres) of the 280 acres of 

the cement project. 

However, because of their magnitude (1,000 tons/day and 4,000 tons/day) the impact caused 

by these two cement factories will be really significant indeed. 

Simultaneous cumulative impact (impacts happening at the same time) from three sources, 

namely the coal fired power plant and two large cement plants can be roughly assessed right 

now. 

Apart from this coal thermal plant and the adjoining two cement plants there are no other 

project in this area and therefore no other simultaneous impacts and envisaged. 

However successive cumulative impact (incremental cumulative impacts) can be effectively 

assessed only after all plants have been operating for 10 years or more. 

7.1 Cumulative impact at the project site (power plant site) 

Simultaneous cumulative impacts (from three sources) at the project site 

At the end of the Construction Phase 

If waste generated during the Construction Phase, such as construction tailings, debris, trash, 

unused building materials etc are not routinely or regularly cleared or disposed then the 

cumulative impact over a period of 2 years (Construction Phase) will be significant indeed. 

Large quantity of accumulated construction tailing and debris will remain. 

When this is taken into consideration for three plants the simultaneous cumulative impact 

will be significant. 

Management measure in brief 

Since all the wastes are regularly cleared and disposed off then there can remain no 

cumulative impact on the site. 
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More over all these solid wastes, if any remain, have been cleared, removed and disposed of 

at an approved land fill. The site has been completely tidied up at the end of the Construction 

Phase. Therefore, there can be no accumulative impact on the site and surrounding after the 

Construction Phase. 

During the long Operation Phase 

The main solid wastes generated during the long Operation Phase will be fly ash, down ash, 

probably slag sludge and certain amount of unused coal and limestone. Coal dust and 

limestone dust etc are also generated at crusher sites, especially hammer crusher area (There 

are two large crusher sites for the two large cement factories and for coal fired thermal plant). 

There are substantial amount of domestic waste, namely kitchen waste, food waste, office 

waste, dormitory waste, trash etc. 

Industrial liquid waste generated during the Operation Phase will be waste water, and all 

kinds of process waste water, thermal blow down, boiler blow down, waste water from 

unloading platform, and from vehicle and machinery waste etc. 

Substantial quantity of domestic waste water and sanitary waste water will be also generated. 

In the earlier Chapter-3 estimation of generation of fly ash and down ash are given. 

Depending the MW load, (20, 40, 60 MW) the generation rate are 230.4-604.8 ton/day for fly 

ash and 153.6-403.2 ton/day for bottom ash. (Unless effective management and mitigation 

measures are taken the incremental cumulative impacts over the years will be really serious.) 

The domestic waste is estimated at 20 kg/day. 

As mentioned earlier 90-122 tons/day of domestic waste water generated. (The recirculation 

of used/waste water and conventional treatment of domestic waste water are already 

addressed earlier.) 

As regards emissions it is estimated that 2,800 tons of CO2, 30 tons of SO2 and 9 tons of NOX 

are generated per day from this coal fired thermal project where the main raw materials is 

coal. That is if mitigation measures are not taken. 

The facts and figures above are only for coal fired thermal plant. 

As for the two cement factories (which are not the subject of this EIA report) the facts and 

figures estimated will be as follow: 

Generally when 1 ton of cement is produced: 

- 800 kg of CO2 is generated 

- Up to 2 kg of SO2 is generated 

- Up to 0.8 kg of NOX is generated and  

- Up to 0.6 kg PM is generated. (Little waste; most raw materials are all used up) 
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Multiply the figures by 5,000 (total production of ton/per day for two factories) and the result 

is: 

- 4,000 tons CO2/day 

- 10 tons SO2/day 

- 4 tons NOX/day 

- 3 tons PM/day 

Multiply these figures again by 300 (operational days per year and the results will be 

1,200,000 tons, 3,000 tons, 1,200 tons and 900 tons for CO2, SO2, NOX and PM respectively. 

Unless effective management is undertaken and mitigation measures carried out the 

incremental (successive) cumulative impact over one year will be very significant. When this 

is multiply by 30 (years of project life) the result will be astronomical. However the company 

has take mitigation measures as practical as possible and so substantial cumulative impact of 

SO2, NOX and PM are not anticipated. (The company has applied a total of 7 electrostatic 

precipitator and 110 filter bags for the three factories, mostly for the two larger cement 

factories.) 

However CO2 cannot be still effectively minimize or mitigated. Therefore a total of 7000 ton 

of CO2 will be generated every day. But CO2 will not be accumulated at the upper air shed; it 

will be dispersed or blown away and gone with the wind. It can accumulate in the upper strata 

of the atmosphere and contribute to the increase in GHG and subsequent global warming. 

(This is the inevitable results of industry and economic development. Rationalization can be 

made when CO2 emission from this project is compared with CO2 emission from the four top 

emitters, namely, China, USA, India and Russia. When compared with emission from these 4 

countries the emission from this area will be just the magnitude of burning a joss stick.) The 

only plausible way for mitigation of CO2 emission is the compensatory planting of trees and 

creation of green belt/zone to sequestrate CO2 emission from as far as possible. 

Therefore it can be stated that except CO2, there can be little or no cumulative impact during 

the operation phase, if mitigation measures are effectively taken. 

Management measure in brief 

The PM, solid and liquid wastes of all kinds will be effectively managed. Solid wastes will be 

collected and disposed of; or in some cases incinerated before dispose off at approved landfill 

or dumping site. 

The cumulative impact of traffic cannot be effectively mitigated but can be only manage to a 

certain extent. The raw materials have to be transported and the final product has to be duly 

transport routinely. It is not practical to reduce the number of trips of the trucks. But 

mitigation measure regarding traffic congention and prevent accident can be implemented up 

to a certain extent. 
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So it can be stated that there will be little or no accumulative impact during the long 

Operation Phase. 

Decommissioning Phase 

In this era of environmental awareness the project proponent cannot abandon the site and 

easily walk away after the end of the Operation Phase. Systematic and meaningful 

decommissioning has to be duly undertaken. Otherwise the old abandoned site together with 

old dilapidated buildings and structures will become a residual and cumulative impact issue. 

Systematic decommissioning and rehabilitation have to be duly undertaken. 

The power plant will be isolated and all buildings and structures dismanlted or demolished. 

Some machinery or iron materials will be reused or put up for sale; some will become iron 

scrap and send to smelting mill. The site will be tidied up and ecologically restored (already 

mention earlier in Chapter-6). 

Therefore, at the end of the project there will be no accumulative impact on the area. 

7.2 Cumulative impact at sources of raw material extraction 

 Large quantity of coal is required every day for incineration and generation of 

electricity.(also much more for production of cement).  

Limestone (pulverized) is also required in the desulphurization process during the burning of 

pulverized coal. 

The cumulative impact can be seen at the coal mine and limestone quarry after 30 years of 

operation. Unless the coal mine and limestone quarry are well-managed the cumulative 

impact after 30 years of operation will be significant. All the vegatation in the near vicinity 

will be gone. Compensatory planting of trees is essential and compulsory. 

Actually the ecological restoration of coal mine area and limestone area is the responsibility 

of the authority of crown cement plant, not this coal-fired power plant. 

In this coal-fired thermal plant context the raw materials used are coal, small quantity of 

limestone and large quantity of water. All these are shared with the cement project. (Small 

portion of coal and limestone from cement project are taken). 

As regards cement project for two cement factories other raw material such as laterite (iron 

stone), clay, and gypsum have to be also used for the production of Portland cement. 

The annual combined requirement of coal for the three factories is nearly 300,000 

(operational day of 300). 
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The requirement for limestone is huge (6750 tons of limestone per day for the combined 

production of 5,000 tons of cement per day by the two cement factories; 1.3 ton of limestone 

for production of 1 ton of cement). For a 300 working day per year the figure is 2,025,000 

tons of limestone. In other word this is the incremental or successive cumulative impact per 

year. 

Limestone is extracted from the quarry in the adjacent south. At the end of Operation Phase 

the limestone mountain can be gone and there will be a total change in the relief and 

alternation of landscape of the area. This is inevitable because natural resource (limestone) 

has to be extracted for the production of cement and hence cumulative impact is inevitable 

and irreversible. The only mitigation can be the well-calculated extraction of limestone (not 

to overexploit or over extract, more than necessary; follow sustainable extraction as far as 

possible for the long run) and after the end of the operation phase create large green zone at 

the sites of the old mined out quarries. 

Since the loss of natural non-living resources (limestone) is irreversible the 

incremental/successive cumulative impact cannot be actually mitigated and the impact will 

remain. Only superfacial remediation (eg. the creation of green zone at the area where once 

the limestone mountain stood) can be done. If green zone is effectively created and 

rehabilitation of the ecology is achieved to a certain extent the result will be quite satisfactory 

and acceptable from environmental point of view. 

The same is true for other non-living natural reasons- eg. coal, laterite, gypsum, etc. However 

these are not extracted from the vicinity but procured from a far – eg. from Yatsauk, Thibaw, 

Nantsam township. Cumulative impact will happen at those places. The   company will be 

aware of the incremental cumulative impacts in the forms of the loss of non-living natural 

resources and will do its utmost to alleviate the cumulative impact as practical as possible. 

Otherwise the successive cumulative impact at the limestone quarry, coal mines, laterite and 

clay quarries and gypsum mine will really be significant. Therefore rehabilitative and 

ecological restoration is imperative. 

Management measure in brief 

The project proponent, Ngwe Yi Pale' Cement Co., Ltd will not wait until the end of the long 

Operation Phase but will carry out rehabilitation work phase by phase. When extraction of 

coal and/or limestone at a spot is completed rehabilitation for that spot (soil restoration, 

replanting trees) will be undertaken. Then extraction work will move to a new spot for 

extraction. By the time the long Operation Phase of 30 years is completed all effected spots 

(extraction/mining spots) will be already ecologically restored. 

On the whole it can be clearly stated that there will be no accumulative impact on the 

environment due to the implementation of this project if the mitigation and remediation 

measures and rehabilitation measures are duly taken. 
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7.3 Cumulative impact on the road, especially the high way 

Potential and real impact on traffic is already mentioned earlier. That was considered only for 

transportation of coal. (Limestone quarry is nearby and so logistic is not an issue.) Coal-fired 

thermal plant does not produce any final products, only electricity, and logistic consideration 

not necessary. 

However the final products from the two cement factories, that is 5000 tons/day of cement 

product has to be considered for logistics. The company has to deploy 200 trucks per day (or 

200 trips per day) for the marketing and distribution of cement bags. There will be a 

considerable increase in traffic or in other words an increase of 8 vehicles on the road every 

hour. When the logistic for coal is considered there will be increase of 110 trucks on the road 

per day (The company has to deploy 110 trucks (or trips) for transportation of coal per day). 

There will be an increase of 8 vehicles on the road every hour. Theoretically when the 

operational 300 days/year is considered there will be an increase of 33000 trips per year for 

coal and 60000 trips for cement per year. 

Traffic congestion is the result of vehicular activities of this project and also various 

vehicular activities from various sources other than this project. That is the reason why high-

way along the Shan State is always heavy with traffic day and night. The company can 

mitigate this cumulative impact with only limited means and limited success. 

Mitigation/alleviation measures to be taken for impact on traffic are already described earlier 

in Chapter-6. 

The company has plan for the sharing of electricity with one of its sugar factories during the 

sugar cane season (That is when the sugar factory is in operation for 115 days). There will be 

no need for coal during that period, but only 185 days per year. This can tackle the 

transportation (and hence traffic) issue to a certain extent. 



 
 

345 
Myanmar Environment Sustainable Conservation Co., Ltd 

8. ENVIRONMENTAL MANAGEMENT PLAN (EMP) 

EMP objectives and concepts 

EMP is the key to ensure that the environmental quality of the area does not deteriorate due 

to the operation of the coal-fired power plant. EMP involves the management of the overall 

environmental issue including physical, biological, socio-economic, cultural and visual 

issues. EMP is a long term systematic approach from planning, development, 

implementation, monitoring and feedback EMP also involves management for quality of the 

project. 

The overall EMP includes planning and design of an environmental friendly coal-fired power 

plant. EMP task includes the procument of eco-friendly machinery, equipment and vehicles 

that emit less smoke, lower noise level, and those that are fuel efficient. EMP also involves 

the conservation of water and energy. 

Monitoring Plan (MP) is an integral part of EMP and the objectives of EMP and MP are: 

- To control the work environment of the factory, during the short Construction Phase 

and Operation Phase of the project 

- To minimize the negative impacts and enhance the positive impacts 

- To ensure compliance with relevant rules, regulations and statutory requirements 

- To ensure social acceptability of the project by neighbours and 

- To encourage highest performance for individual employee of the plant. 

Mitigation and EMP are different side of the same coin and mitigation measures are an 

integral part of EMP. So each and every EMP will be based on potential negative impacts and 

subsequent mitigation measures. 

When formulating EMP each and every negative/potential negative impact as well as all 

mitigation measures has to be considered together. 

In this proposed project context there will be a pair of sub-plan (sub-EMP and sub-MP) for 

each and every negative/potential negative impact.  

8.1 Project description by project phase 

The project, very briefly, is for the construction and operation of coal fired thermal plant with 

a capacity of generating 60 MW. 

The electricity will be used for the operation of a nearby new cement factory. The Crown 

Cement factory, with a capacity of producing 40,000 tons of cement per day and also for 

village electrification for infrastructure development the local area. 

This has been already described earlier in Chapter-3 and will not be repeated here, since this 

Chapter-8 is not a separate standalone EMP report. 
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8.2 Project environmental, socio-economic and where possible Health Policy and 

commitment, legal requirement and institutional arrangement 

The project environmental and socio-economic policies are already described in details in 

Chapter 3 and will not be repeated here. (This is not a standalone EMP separate report). Only 

Health Policy, Legal requirement and institutional arrangement are described below: 

Health Policy, Legal Requirement and Institutional Arrangement 

Health policy 

The health policy of the Nation is "Health for All". 

The policy guidelines for health service provision and development have been provided in the 

constitution. Article-28 of the constitution of the Republic of Union of Myanmar (2008) 

states that: 

The Union shall: 

i) earnestly strive to improve education and health of the people 

Article 367: 

Every citizen shall, in accord with the health policy laid down by the Union, have the 

right to health care. 

National Health Policy (1993) 

The National Health Policy was developed with the guidance of the National Health 

Committee in 1993. 

The National Health Policy has placed "Health for All" goal as a prime objective. There are 

15 main points regarding the National Health Policy (1993). The first main point No.1 is: 

- to raise the level of health of the country and promote the physical and mental well-

being of the prople with the objective of achieving "Health for All" 

The main point, No.9 concerns environment which states: 

- to intensify and expand environmental health activities including prevention and 

control of air and water pollution 

Health Legislation 

Certain portion of health legislation also addresses environmental sanitation and 

communicable disease prevention, as far as environmental affair is concerned. That includes 

the control of disposal of human and other wastes, concerns for water purity and hygiene of 

housing and food sanitation. 
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Certain health legislation that are relating in one way or another, to environmental affairs are: 

- The Public Health Law (1972) 

Which includes environmental sanitation and cleanliness of food, among others 

- Prevention and Control or Communicable Diseases Law (1995) (Revised 2011) 

This law describes measures to be taken in relation to environmental sanitation, among 

others. 

- The Control of Smoking and Consumption of Tobacco Product Law (2006) 

This law describes the creation of tobacco smoke free environment, among other. This is of 

relevant at the work place and project site where many employees are working. 

Health Development Plan and Myanmar Health Vision 2030 

This long term plan has been drawn up to meet any future health challenge. This plan has 9 

main objectives and one of them is: 

- to develop a health system in keeping with the changing political, socio-economic and 

environmental situations 

(a) National Environmental Health Agenda 

Environmental Health is actually one of the intergral parts of Environmental Protection and 

Conservation aspect. EIA, IEE and EMP works normally encompass the physical, biological, 

socio-economic, cultural and visual components of the surrounding environment. The third 

component, that is, socio-eocnomic, includes public health component, (mortality and 

morbidity, diseases, accident and injuries etc.). 

The Occupational and Environmental Health Division under the Department of Public Health 

is the focal point agency concerning Occupational and Environmental Health aspects. 

This Department (Division) is involved in: 

- environmental monitoring eg- air quality, water quality 

- work place assessment eg- air quality, waste and water quality, heat stress, light, noise 

level 

Health Impacts Assessment (HIA) and Social Impacts Assessment (SIA) are actually 

important parts of environmental protection and conservation works. 
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(b) Environmental, Health and Safety (EHS) 

The International Finance Corporation (IFC), a division of World Bank, has prescribed EHS 

general guidelines for general industrial practices. It provides guidance to users on EHS 

issues in doing their business. 

The applicability of the EHS guideline shall be tailored to the hazards/risks or impacts 

identified as the result of EIA. 

The IFC's EHS General Guidelines encompass Environmental, Occupational Health and 

Safety (OHS) and Community, Health and Safety (CHS). 

Environmental 

This main section includes: 

a) air emission and ambient air quality 

b) energy conservation 

c) waste water and ambient water quality 

d) water conservation 

e) hazardous materials management 

f) waste management 

g) noise management and 

h) contaminated land management 

Occupation Health and Safety (OHS) 

The Occupation Health and Safety guideline by IFC encompasses: 

- general facility design and operation 

- physical hazards 

- chemical hazards 

- biological hazards 

- radiological hazards 

- Personal Protective Equipment (PPE) 

- special hazard environments 

- communication, training and monitoring 
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Community Health and Safety (CHS) 

The Community Health and Safety guideline by IFC encompasses: 

- water quality and availability 

- structural safety of project infrastructure 

- life and fire safety L&FS 

- traffic safety 

- transport of hazardous materials and  disease prevention 

- emergency preparedness and response 

These are summarized later in pragmatic EMP for safety and Health Aspects (Ref: IFC 

guideline, 2012). 

The company will liaise with authority from occupational and environmental Health Division 

and duty follow their directions. Will also request the division for providing training courses 

for workers and for giving lectures/educative talk for workers. Also liaise with Township 

Health Authority for any assistance required. 

(c) Occupational Health and Safety (OHS) by ILO 

OHS is defined by International Labour Organization (ILO) as: 

- The science of the anticipation, recognition, evaluation and control of hazards arising 

in or from the work place that could impair the health and well-being of workers 

taking into account the possible impact on the surrounding communities and the 

general environment. 

Some core principles of OHS 

 All workers have rights and employers must ensure that: 

- Work should take place is a safe and health working environment; 

- Condition of work should be consistent with worker's well-being and human 

dignity; 

- Adequate housings and facilities for workers; healthy food and potable water. 

- Provision of health facilities for workers. 

 Occupational safety and health policy must be established 

 Social partners (employers and employees) and other stakeholders must be consulted 

 OHS programmes and policies must aim at both prevention and protection 
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 Continuous improvement of OHS must be promoted 

 Health promotion is a certral element of OHS practices 

 Compensation, rehabilitation and curative services must be made available to workers 

who suffer occupational injuries, accidents and work related diseases 

 Education and training are vital components of safe, healthy working environment 

 Provision of welfare and physical development plan for workers and labour law must 

be complied with. 

 OHS policy must be enforced 

The company will liaise with the factories and General Labour Laws Inspection Department 

and duty follows its directive and guidelines. 

And also request the authority of the Department for providing training course on 

Occupational Health and Safety and also for giving lectures/educative talks on pertinent 

Labour Law and Labour Rights. 

See also ANNEX pledge made by the company for workers' welfare, and also for fire safety 

(in Burmese). 

Commitments 

The project proponent, Ngwe Yi Pale' Cement Co., Ltd has made a commitment to follow 

and implement health policy as far as possible. In particular, the Occupational Health and 

Safety (OHS) and the Community Health and Safety (CHS) issues will be addressed and 

tackles as practical as possible. 

 

 

 

 

 

 

 U Sein Myo Aung 

 Executive Director 

Ngwe Yi Pale' Cement Co., Ltd 
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Institutional Arrangement 

The following chart shows the Institutional Arrangement of Health and Enviroment. (The 

institutional organization of NECCCCC and ECD are already described in Chapter-3). 

 

Institutional Arrangement (organization) 

 

 

 

 

 

 

 

 

 

 

 

 

The National Health committee (NHC) is an umbrella organization comprising 18 members 

from 9 ministries and one member of Nay Pyi Taw Council, and presidents of Red Cross 

Society and Maternal and Child Welfare Association. 

The Chairman of NHC is the Uinon Minister of Health and Sports while the Vice Chairman 

is the Union Minister of Labour. 9 deputy ministers under 9 ministries and a member of Nay 

Pyi Taw Council, the president of Red Cross Society, and the president of Maternal and Child 

Welfare Association are also members of NHC. 

The Deputy Minister of Health and Sports is the Secretary and the Director General of 

Department of Health Planning, is the Joint secretary. 

Occupational and Environmental Health Division (OEHD) 

The Occupational and Environmental Health Division under the Department of Public Health 

is the focal agency involves in environmental and health affairs. 

The occupational and Environmental Health Division is involved in implementing 

Environmental Health Programme in the country. 

National Health Committee (NHC) 

Chairman-Minister of Health and Sports 

 

18 members (Deputy Ministers, and presidents of Red 

Cross Society and Maternal and Child Welfare 

 

Ministry of Health and Sports 

 

Department of Public Health 

 

Occupational and Environmental Health Division 
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At the moment it is involved in: 

- Environmental monitoring: on air quality and water quality 

- Medical monitoring: health assessment on workers (periodic medical examination, 

performing physical examination, chest X-ray, biomarker survey on workers) 

- Work place assessment: eg- on air quality, waste (solid) and waste water, heat stress 

and light, noise level, soil quality, water sanitation and hygiene etc. in certain 

factories. 

- Assessment of environmental health probably related to climate change and general 

health impact assessment. 

Institutional arrangement of the company for implement of EMP 

 

- EMP cell leader and cell members are responsible for implementation of  EMP. 

- The EMP cell members report to EMP cell leader who report to the General Manager 

who then report to the authority of the Ngwe Yi Pale' Cement Co., Ltd . 

- The authority of the company then report to the Environmental Conservation 

Department (ECD), the Ministry of Natural Resources and Environmental 

Conservation (MONREC).The report espcially the monitoring report will be 

submitted by the authoirty of the company on a regular basis, semi-annually. 
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8.3 Summary of impacts and mitigation measures 

The potential impact/real impact during of 4 phases are already described in details in 

Chapter 6, 6.2.1, 6.2.2, 6.2.3, 6.2.4, 6.2.5 and 6.2.6. 

Mitigation measures to be taken during the Construction, Operation and Decommissioning 

Phase are summarized in the following tabulated form. 

(EMP cell leader, cell member, and specially trained staff are responsible for implementation 

of EMP and taking mitigation measures) 

Table – 35: During the Construction Phase 

Sr. 

No. 
Impact Mitigation measures (out line) 

1. Mobilization and preparation 

activities 

- Plan for sustainable mobilization and preparation 

work. 

- Do not clear vegetation more than necessary. 

- Have a logistics plan for heavy trucks and 

machinery; restrict the movements of trucks. 

- Plan to prevent the spilling of building materials 

outside the site. 

- Fence the site for the factory or office. 

- Plan for systematic storage of all building materials. 

2. Impact; dust and smoke - Comply with NEQEG guidelines of ECD. 

- Do not clear the ground more than necessary. 

- Avoid open burning of debris. 

- Suppress dust with water spray. 

- Restrict vehicular movements, reduce the speed. 

- Stop earth work or loading and unloading of earth, 

sand when strong wind is blowing. 

- Limit open stockpiles of earth, sand and lime 

powder. 

- Minimize drop height when loading and unloading 

earth and other loose materials. 

- Plant fast growing trees to trap dust. 

- Procure equipment and vehicles that are eco-

friendly. 

- Keep equipment and vehicle well-maintained and 

well-operated. 

- Provide adequate PPEs. 

- Heed to complaint of the local concerning dust and 

smoke. 
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3. Noise and vibration - Comply with NEQEG guideline of ECD. 

- Procure eco-friendly equipment and vehicles, eg. 

low noise level ones. 

- Restrict noise to working hours only (no 

construction work at night). 

- Install silencers on certain machinery. 

- Switch off or throttle down equipment during idle 

hours. 

- Limit/restrict the movement and speed of vehicles. 

- Keep equipment and vehicles well maintained and 

well-operated. 

- Manage vibration (of machinery, vehicles); provide 

suitable foundation; ensure smooth surface of road 

for mitigation of vibration. 

- Provide PPEs. 

- Heed to the complaints of the locals regarding 

noise. 

4. Impact on soil - Do not clear the ground more than necessary. 

- Avoid unnecessary destruction of soil profile. 

- Separate top soil from sub-soil (separate 

stockpiles); top soil for revegetation; sub-soil for 

construction. 

- Keep stockpiles from physical disturbance (wind, 

water). 

- Prevent soil erosion and siltation. 

- Prevent wash water from carrying earth and 

materials into drainage system. 

- After construction work, resurface and stabilize 

exposed ground. 

- Do not keep the ground bare for long period during 

wet season. 

- Rake and restore soil compacted by vehicles or 

machinery. 

- Avoid fuel oil spill on soil; remove the spill 

immediately; do not wash down with water but use 

absorbent; collect used oil in old drums and 

dispose. 

- Train workers for handling of fuel and cleanup of 

spills. 

- Manage overall erosion during rainy season. 
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5. Waste disposal (solid waste, 

construction tailings, debris) 

- Comply with rules and regulations. 

- Avoid open burning of debris. 

- Dump waste at approved landfills. 

- Educate and train workers for goodhouse keeping. 

- Put up left over construction materials for sale. 

- Hire a contractor for tidying up the site after 

completion of construction work. 

- Discipline workers for good housekeeping practice. 

6. Potential accident at work 

place 

- Create safety working conditions. 

- Try to achieve zero accident. 

- Set up "safety first" signages. 

- Train workers for good working practice and good 

safety practice. 

- Educate them for good health practice and hygiene.  

- Prohibit the drinking of alcohol during working 

hours. 

- Have a plan for emergency response. 

- Provide first aid traing and firefighting training. 

- Cover the building/structure with netting to prevent 

falling of debris, foots. 

- Provide adequate PPEs. 

- Provide adequate first aid kits well-stocked with 

medicine. 

- Provide adequate firefighting facility. 

- Organize mock drills and rehearsals. 

- Display phone numbers of Red Cross Society, 

Ambulance Service, Fire Brigade, Police Station, 

Naunghkio Township Hospital. 

- Take out insurance for the company; also take out 

fire insurance. 

7. Potential social issue  - Avoid the potential negative impacts on the socio-

economic life of the locals. 

- Maintain good relation with the locals. 

- Conduct public consultations from time to time; 

heed to their opinions. 

- Educate workers for appropriate behaviours when 

dealing with locals. 

- Manage misbehaviour and social illness of workers. 

- Keep separate dormitories for male and female 

workers. 



 
 

356 
Myanmar Environment Sustainable Conservation Co., Ltd 

- Ask the construction contractor to discipline his 

workers. 

- Apply punitive actions for wrong doer. 

- Prohibit the drinking of alcohol during working 

hours; ban the use of narcotics. 

- Prevent all kinds of quarrals and brawls. 

- Train workers for good housekeeping. 

- Heed to the voice of the locals. 

- Avoid damage to local infrasture, water resources 

and potential disturbances to the locals. 

8. Potential security issue - Wall or fence the site. 

- Control all accesses; set up gates and deploy 

security guards. 

- Do not let workers enter the neighbouring village 

without pre-authorization. 

- Do not let them mingle freely with locals 

(Construction Phase only). 

- Keep certain materials under lock and key. 

- Ask the building contractor to discipline his 

workers (construction phase only). 

- Take punitive actions for wrong doer. 

 

Table – 36: During the Operation Phase 

Sr. 

No. 
Impact Mitigation measures (out line) 

1. Impact on air environment - Comply with NEQEG guideline values (PM10: 20; 

PM2.5: 10; NOx: 40; SO2: 20 µg/m
3 

etc) 

For fugitive emission 

- Avoid open burning of debris. 

- Spray water for dust suppression. 

- Restrict vehicular movements, maintain road clear 

of dirt. 

- Cover load with trapaulin during transportation. 

- Stop loading and unloading of coal and lime for a 

while when strong wind is blowing. 

- Limit open stockpiles of coal and lime powder 

- Minimize drop height when loading and unloading 

of above-mentioned materials. 
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- Plant fast growing trees to trap dust. 

- Procure equipment and vehicles that emit less 

smoke, in the first place. 

- Keep equipment and vehicle well-maintained and 

well-operated and well-lubricated. 

- Use low sulphur fuel oil. 

- Provide adequate PPEs. 

- Heed to complaint of the locals regarding dust and 

smoke. 

For point source emission 

- Pulverized coal and limestone in the first place (for 

FGD SO2) 

- Install Electrostatic precipitator (for PM) 

- Install series of bag filters (for PM); 7 bag filters at 

boiler vicinity 

- Apply complete combustion method (for NOx) 

- Install flue gas analyzer for continuous monitoring  

- Creation of green belt for sequestration of CO2. 

-  (In this factory context coal is pulverized in 

underground crusher house. Part of the conveyor is 

underground while the above ground part is tubular 

type. 3 bag filters are also inside the crusher house). 

2. Noise and vibration - Comply with NEQEG guideline by ECD (70dBA 

day and night). 

- Procure equipment and vehicles that emit lower 

noise level, in the first place. 

- Restrict the movements of vehicles 

- Restrict noise to working hours, if possible. 

- Install silencers on certain noisy machinery. 

- Create green belt; trees abate noise (already done 

137257 trees planted.) 

- Build the crusher house underground to mitigate 

noise and dust; apply remote control system. 

- Install wall (acoustic enclosure) or acoustic barrier 

for noisy equipment, if any; place noisier 

equipment further away from other, if possible 
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- If possible avoid operation of all equipment at the 

same time 

- Modified old vehicle and equipment to reduce noise  

- Keep instrument, and vehicle well-mainted; can 

reduce noise level by more than 50% 

- Design the foundation of machinery to reduce 

vibration; install vibration absorber, shock absorber, 

if necessary 

- Reduce the speed of heavy truck; ensure the smooth 

surface of road to reduce vibration 

- Provide adequate PPEs eg: ear muffs, ear plugs 

(actually not necessary- the crushing process is 

remotely controlled). 

3. Waste disposal (solid and 

liquid) 

- Comply with NEQEG guideline by ECD, 2015. 

- Train workers in the handling of waste (solid and 

liquid) 

- Follow the 5 Rs principles, reduce, reuse, recycle, 

recover and redesign. 

- Plan and manage for safe and systematic disposal  

- Always avoid dumping of solid and liquid waste 

into the open 

- Always avoid open burning of waste; plan for 

minimization of waste as practical as possible. 

- Consider for future reclamation, comprehensive 

utilization and outward transportation of wastes. 

(a) Solid waste (industrial), for specific purpose 

- Routinely collect ash (fly and bottom) by 

mechanical means (tray, conveyor belts) and store 

in silos. 

- Reuse for making bricks, for cement making, for 

any, for construction purpose (already done). 

- If possible reuse sludge eg. as fertilizer 

- Separate waste into at least 2 categories: recyclable 

and non-recyclable. 

- Avoid open burning; burn in incinerator or dispose 

at approved landfill; avoid indiscriminate discharge 

by all means. 
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(b) Liquid waste (industrial) 

Generally no industrial liquid waste (waste water) is 

generated since the used water/waste water is almost 

100% recirculated. However there can be certain 

industrial waste water in the form of boiler blow 

down, cooling water blow down, process water, 

washed water, etc. This small quantity is drained into 

the drainage system after physical treatment 

(sedimentation and cooling). 

- Recycle all used water; install cooling and 

recirculation system eg. cooling tower, condenser, 

etc. (this is exactly what the company has done) 

- Also plan for specific waste water treatment 

(mostly for recirculation of used water) 

- Ensure that the project does not compromise the 

availability of water (recirculation has solved this 

issue). 

- Assess the use of water regularly; conserve water 

- Harvest rain water; use storm water, if necessary  

Waste water (domestic) 

- Educate and train workers for minimization of the 

use of water 

- Treat water before discharge (conventional 

treatment) domestic waste water is simply drained 

into the large receiving pond, the waste water sink. 

- Waste water from toilet goes into septic tanks and 

soak tanks. 

- Avoid indiscriminate discharge of domestic waste 

water on land or into water body. 

- Wash vehicle and machinery only in designated 

area. 

4. Occupational health and 

safety issue 

- Create safety working place. 

- Educate, train, supervise workers for good working 

practice and good safety practice. 

- Train workers for safety handling and operation of 

machinery and equipment, eg. the long run 

operation of boiler and other machinery 

- Organize induction training; provide work manual 

and safety manual. 
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- Have a comprehensive plan for emergency 

procedure. 

- Provide first aid and firefighting training. 

- Provide adequate first aid kits. 

- Provide adequate PPEs. 

- Provide adequate firefighting equipment. 

- Regularly check equipment and especially electrical 

once for faults, leak, malfunction and fix them 

immediately. 

- Apply safe handling and storage of fuels and 

chemicals. 

- Take out insurance for power plant, fire insurance, 

workers insurance. 

- Avoid accidental fire and explosive by all means; 

safety handling and storage of fuel, coal, removed 

of all ignition sources. 

- Set up alarm system- eg. for fire, (detection of heat, 

smoke) for major machinery break down, for 

emergency shutdown. 

- Ensure that all workers pass a medical examination 

prior to being employed, 

- Organize drills or mock drills regularly for 

emergency preparedness, emergency response, 

emergency procedure, contingency plan, rescue 

plan, etc. 

- Display address or phone numbers of Fire Brigade, 

Ambulance Service, Hospital and Police Station so 

that everyone can see easily in case of emergency 

event. 

- Train workers for health and hygiene practices; 

provide proper sanitation facility eg. bath room, 

toilets, etc.  

- Provision of healthy food and potable water. 

5. Impact on traffic - Plan and manage traffic; try to achieve zero road 

accident as far as possible 

- Compliance with traffic rules and regulation. 

- Educate drivers for defensive driving; organize 

training and accident prevention clan; take special 

care when driving near schools or place where 

children are present. 
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- Schedule the logistic of vehicle; if possible avoid 

peak hours; avoid dangerous route, as far as 

possible; try to reduce traffic congestion 

- Set up sinage or speed limit at the intersection of 

main road and access road; also near school etc. 

- Never overload; avoid spilling of materials during 

transportation, cover with tarpaulin; if possible use 

speed control device (governors) on trucks and 

apply remote monitoring of driver roster to avoid 

overtiredness. 

- Regularly check and maintain vehicles to reduce 

risk of accident (no equipment malfunction, no 

break down) 

- Keep a log bog for each vehicle; have a record book 

and check the arrivals and departures of all 

vehicles. 

- Deploy a staff at the entrance to direct traffic and 

systematic parking 

- Ensure that the parking area can accommodate all 

vehicles. 

6. Potential social impact - Prevent or minimize negative impact on socio-

economic life of the local. 

- Build and maintain good relation with locals. 

- Appoint an affable staff as a liaison officer of the 

company to deal with the local in an affable 

manner. 

- Hold public consultation from time to time. 

- Set up a community consultation committee 

effectively impact this. 

- Educate the workers for etiquette, and respect the 

custom and tradition of the locals, especially the 

local Shan and Gurkhas custom, culture and 

tradition. Hire one knowledgeable local shan elder 

and one local Gurkha elder to explain to all workers 

about their custom and tradition especially about 

the "dos" and "don't" when meeting in the local 

community. Organize short lecture courses. 

- Manage misbehaviours and social illness of 

workers. 

- Keep separate housing for male and female workers 

(The company has separate housing for male and 

female workers). 
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- Provide proper training on work place regulation 

and code of conducts. 

- Provide welfare programme (The company has a 

good programme). 

- Educate and discipline workers for conducts. 

- Deal with workers on a fair and square basis; not to 

overwork and underpaid; need to overtime works, if 

any, and duly pay them. 

- Take punitive action on wrong doer, eg sacking, 

dismissal. 

- Prohibit the drinking of alcohol during working 

hours; ban the use of narcotics. 

- Prohibit all kinds of quarrels and brawls taking 

place among workers or between works and locals. 

- Prohibit all kinds of unethical sexual practices. 

- Consider hiring locals in the future when there are 

vacant plots; prioritize the purchase of foods and 

commodities from local market. 

- Avoid impacting local drinking water sources and 

other resources. 

- Consider for gender parity; employ women workers 

as much as possible. 

- Ensure that there is no issue of child labour as far as 

the project is concerned. 

- Provide adequate sanitation eg-toilet, baths etc. 

- Heed to the voice of the locals, their view, and 

concern, if any. 

- Plan and implement CSR as practical as possible 

(The company has so far spent Ks 531,504,000 for 

CSR). 

7. Potential security issue - Effective fencing/walling of the site. 

- Control all accesses; set up security gates; deploys 

guards. 

- Do not let workers mingle freely with locals. 

- Do not let the workers enter the neighbouring 

village without pre-authorization. 

- Put certain materials under lock and key. 

- Apply punitive measures to wrong doer. 

- Provide ID cards for all for easy idenfication. 

- Provide uniform for all. 
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8. Visual impact - Execute for an operation plan which is focused on 

visual appeal as practical as possible. 

- Plant trees for reforestation, create green belt. 

(already done) 

- Use eye pleasing paints and colours for the building 

and structure. 

- Reserve green area as far as possible; create green 

zone outside the premise. (already done) 

- Provide appropriate lighting only for secrurity 

reason; avoid excessive use of light at night. 

- Use yellow light instead of white light at night to 

discourage aggregation of insects; if insect 

aggregate turn off the light for a while. 

 

Table – 37: During the Decommissioning Phase 

Sr. 

No. 
Impact Mitigation measures (out line) 

1. Dismantling, and clearing 

impact (decommissioning 

impact) 

- Manage for effective decommissioning of site and 

also at coal mine site 

- Hire decommissioning contractor to do the work. 

- Dispose materials that are no longer useable 

redeploy or put up for sale those that are useable 

- Machinery and equipment that are no longer use  be 

made into iron scrap and send to smelting mill 

- Put up for sale those that are still useable  

- Restore the ground and soil profile. 

- Revegetate and rehabilitate the ground, select a 

variety of plant species. 

2. Potential residual impacts - Clear and remove all residuals. 

- Remove all soil contaminated by fuel oil. 

- Test the soil; ensure that no contaminant remain. 

- Also test the air and water in the vicinity for 

possible pollutants. 

- Restore the soil to its natural condition as practical 

as possible. 

- Revegetate and rehabilitate the area. 
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Commitment 

The project proponent, Ngwe Yi Pale' Cement Co., Ltd is committed to taking implementing 

all the mitigation measures prescribed in this Chapter as practical as possible. 

In addition to implementing each and every sub-plan for management relating to each and 

every impact the company will also implement the following overall generalized EMP.  

 

 

 

 

 

U Sein Myo Aung 

Executive Director 

Ngwe Yi Pale' Cement Co., Ltd 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

365 
Myanmar Environment Sustainable Conservation Co., Ltd 

1) EMP for application of environmentally sound idea and technology 

2) EMP for procurement of ecologically friendly equipment and machinery 

3) EMP for air pollution management 

4) EMP for water pollution management 

5) EMP for land pollution management 

6) EMP for biodiversity protection and conservation 

7) EMP for good working practices and good safety practices 

8) EMP for conservation of water, fuel and electricity 

9) EMP for the protection of the socio-economic component as well as the cultural and 

visual components of the surrounding environment. 

10) EMP for compensation for loss and/or damage of locals' properties. 

11) EMP for rehabilitation after completion of project 

These 10 points are simply enumerated in this report, and will not be eleborated.  

8.4 Overall budget for implementation of the EMP 

Since EMP involves the management of all environmental issues there have to be adequate 

budget for the implementation of EMP. 

Actual EMP will be only for the Operation Phase since the Construction Phase has been long 

completed. However for theoretical purpose are included. 

This budget will be only for the implementation of EMP but it will cover the procurement of 

certain devices, and equipment for uses in monitoring and certain materials for uses in 

emergency aspects eg- PPEs first aid facility medicines etc. 

In order to effectively execute EMP and MP the company has set up a fund for the 

implementation of EMP and MP (in addition to a separate fund for the implementation of 

CSR). 0.5 percent of the project budget (USD 50,000) is set aside for EMP fund which will 

cover the initial costs and the recurring expenses for the effective implementation of EMP 

and MP. 

The following programmes are integral parts for the successful execution of EMP: 

- Mitigation measures programme 

- Monitoring Programme 

- Reporting Programme 

- Capacity building and training programme 

- Emergency Programme 
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The company will, therefore, alloted the EMP fund for the 4 programmes as follow: 

- 35% of the fund (US$ 17,500) for the implementation of monitoring programme 

(This will be mostly for hiring technicians) 

- 10% of the fund (US$ 5,000) for reporting works (This will include the purchase of 

stationary) 

- 20% of the fund (US$ 10,000) for capacity building and training (This will include 

the hiring of trainers and purchase of teaching or educational materials) 

- 30% of the fund (US$ 15,000) for emergency programme (tentative allotment) (This 

will include the hiring of trainers) 

- 5% of the fund (US$ 2,500) for miscellaneous expenses 

- The cost for taking mitigation measures such as procurement of Electrostatic 

Precipitator, bag filters, and other ecofriendly devices etc. will be borne by the main 

project budget in the first phase 

Note: Since mitigation measures will be taken by all EMP cell members and workers 

supervized by them all mitigation works will be free of charge. All are well-paid staff 

and employees, they need not be hired. 

For monitoring programme sometimes experts or technicians, have to be hired eg- to monitor 

the quality of air, water and soil. The normal and regular monitoring such as visual inspection 

will be undertaken by EMP cell members. 

Experts or competent trainers have to be also hired for capacity building programme. All 

kinds of materials such as teaching aids and educational materials have to be procured. 

As regards emergency programme trainers from the fire Brigade, Red Cross Society and 

ambulance and emergency unit will have to be hired. 

All the required PPE, first aid facility and medicines have to be procured. 

As EMP cell members are salaried employees of the company there is no need to hire them, 

and additional salary for them is not necessary. 

But for the two villagers who will be members of EMP cells there need to be an arrangement 

made for them in the form of honorarium or fees. 

The above-mentioned budget and the alloment are for the costs and expenses for the long 

Operation Phase only. 

The fund cannot cover the whole life of the project of 30 plus year. The fund can be 

considered as seed money; as time goes on more money will have to be added to the fund. 
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The funds for reporting programme and capacity building and training can be fixed to a great 

extent. But the fund for emergency programme cannot be fixed due to the unpredictable 

nature of emergency programme. Unfortunately if major accidents happen more funds will 

have to be raised and reallocated for emergency programme (Emergency, health, safety are 

parts of EMP). 

The fund for monitoring programme may not be also fixed for the long run. Depending on the 

finding of internal and external environmental acidits and also based on the degree of 

achievement against the environmental objectives the monitoring programe has to be changed 

or modified. If more monitoring works have to be carried out then the funding will have to be 

increased. 

In the near future when EMP and MP and their implementation have become mandatory the 

cost such as setting up even a small laboratory (which can have dual purposes for quality 

control lab and environmental lab for monitoring of air, water, soil etc) will be really costly 

and procuring of equipment and devices and chemicals etc can be expensive. The company 

shall consider this before hand. 

Organization to implement EMP and MP 

To effectively carry out the EMP works a small organization, the EMP cell, has to be formed. 

EMP cell 

An EMP cell (a small nucleus organization) is formed for the effective implementation of 

EMP and MP. The cell members include the manager, who is the EMP cell leader, one 

engineer, and 4 technicians. This EMP cell is also the monitoring committee. Two local 

villagers will be added to this monitoring committee later. 

Ngwe Yi Pale' Cement Co., Ltd has tentatively formed the EMP cell as follow: 

1. U Khin Maung Aye Manager  EMP cell leader 

2. U Aye Min Soe Engineer Member 

3. U Chit Ko Ko`  Engineer Member 

4. U Win Aung  Technician Member 

5. U Maung Maung Oo Technician Member 

6. U Hla Myint  Yar-eain-moo Member 

7. U Ye Lu  Local  Member 

The monitoring works will cover the Construction Phase, Operation Phase and Mine closure/ 

Decommissioning Phase of the project life. The EMP cell leader (monitoring committee 

leader) and members are responsible for execution of the EMP and monitoring programme. 
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They will be specially trained for doing this. As for monitoring specific parameters eg- air 

quality, water quality and soil, technicians or experts from Yangon will be hired to do the 

analysis works. 

It is not pragmatic for the EMP members, especially the five employees, of the company to 

get involve solely in EMP and MP activities because their main task is for operation of power 

plant (production work) while EMP and MP activities are actually supplementary works. The 

company shall not be in a position to set aside 5 well-paid employees just to engage in EMP 

or MP work alone; it will otherwise result in under-staffed situation for the project. Therefore 

the EMP cell leader and members have also to get involve in the routine production work as 

far as possible. 

20 staffs will be also specially trained for carrying out EMP and MP works. 

In the near future there will be environmental audits and there will be management review of 

EMP and MP. 

The authority of the company will review EMP and MP activities as well as audit report on 

an annual basis. The review will include: 

- Finding of internal and external environmental audits 

- Achievement against the environmental objective and targets 

- Environmental objectives and targets for the coming year 

- Stakeholders concerns and other information, and 

- Aspects and impacts in relevant to the up coming operation and environmental 

policy. 

Pragmatic EMP for safety and health aspects (Summarized from IFC guidelines) 

I. Occupational Health and Safety (OHS) Plan 

First of all Ngwe Yi Pale' Cement Co., Ltd will plan and execute for the creation of a safe 

working environment and, particularly safety working place, following the guideline 

prescribed by IFC. 

Educate, train and supervize its workers for good working practice, good practice and good 

house-keeping practice until all these god practices are ingrained in their mind sets and 

become good habits (will conduct special) induction course for newly employed workers). 

Also educate and train them for good health practice, good hygiene practice and educate them 

for environmental awareness. 
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Specially workers will be educated, trained and supervized in the safety handling and 

operation of machinery and equipment. Safety manual hand books will be issued to all 

workers who are involved in the operation of machinery. 

Workers will be specially trained in the handling and application of chemical (even if not 

toxic) and fuel and other substance. 

Medical screening will be conducted for all workers prior to employment (pre-employment 

medical screening) and periodic medical examination (every six months) will be undertaken 

for all workers. The company will consider for HIV and STD testing in the near future. 

The Company has already built a clinic with adequate first aid kits and medicines and drugs; 

at a cost of Ks 10,324,000. Employees as well as locals are treated free of charge.  

Adequate sanitation will be provided and workers will be trained for good house-keeping 

practice and good health and hygiene practices (only male workers are camped; there are a 

few female workers from the villages who are not camped inside the factory premise. The 

company will liaise with Township Health Department on a regular basis. 

A standard operating procedures for health and safety measures will be drawn encompassing; 

identification of risks, prevention, keeping a log book/record for accident; submiting the 

record book to Factories Inspection Department regularly, and plan for first aid procedures 

and subsequently admission to the nearest hospital (also partly mentioned in Chapter-6). 

Special Induction Course/New Task employees training; installment of covers or rail guards 

for risky machinery; area signage; labelling of equipment and chemicals both risky and non-

risky ones (in the forms of pictogram) will be undertaken. 

Moreover the following subheadings concerning OHS guideline prescribed by IFC will be 

followed or at least referred to as far as possible. (These are summarized as follow.) 

(a) General facility design and operation 

Work places will be designed and equipped to protect OHS-; and prioritize structural 

integrity. 

Severe weather and facility shut down 

Work place structure will be designed and constructed to withstand severe weather (eg. 

violent storm, excessive rainfall) and also for an evacuation plan. 

Work place and exit 

Space at work place will be adequate for all kinds of activities, emergency exists (eg. fire 

exits) will be constructed/installed. 
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Fire precaution 

The workplace will be designed in the first place for the preventing the start of fire; 

provision of firefighting equipment and also fire detector and alarm systems, if possible 

(Firefighting equipment, that is easily accessible and simple to use eg. portable fire 

extinguisher). 

Lavatory and showers 

Provision of adequate lavatory facility (toilets and washing area) with essential tissues 

papers and soaps etc. 

Potable water supply 

Provision of adequate potable drinking water that meets drinking water quality standards. 

Clean eating area 

Arrangement for provision of clean eating area for workers (not exposed to hazardous or 

noxius substances). 

Lighting 

Sufficient natural light or artificial illumination for worker safety and health. 

Safe access 

Provision of easy, safe and appropriate access in case of emergency. 

First aid 

Ensure that first aid can be provided at all times for workers. Provision of first aid with 

adequate medicine and drugs. Demarcate a place as first aid room/station. 

Air supply 

Sufficient fresh air will be supplied and good ventilation system will be implemented (eg. 

mechanical ventillation system such as fans and blowers). Ventilation and air cooling 

system will be equipped, maintained and operated to prevent the spread of pathogenic 

microorganisms. 

(b) Communication and training 

OHS training 

Provide OHS training for all workers. In addition good working practice and good safety 

practice workers will be also trained for personal safety (preventing injury), basic hazards 

awareness, site specific hazards and emergency procedure for fire evacuation and natural 

disaster. 
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New task employee training 

Ensure that all workers will recieve adequate training and information prior to 

employment. The training will cover: knowledge of materials, equipment and tools; 

known hazards in the operation and their control; potential risk to health; precaution to 

prevent exposure; hygiene requirement, wearing of PPEs and appropriate response to 

accidents. 

Area signage 

Appropriately mark hazardous areas (eg. electrical room, compressor rooms etc) chemical 

store, fuel depot etc as well as emergency exit. 

Signage will be in accordance with international standards (eg. pictogram-easily 

understood by all). 

Labelling of equipment 

Label all bottles, containers for chemicals, both hazardous and non-hazardous. 

(c) Physical hazards 

Rotating and moving equipment 

Design and install machine to eliminate trap hazards and ensure that extremities (eg. 

hands, fingers) are kept out of harm way during operation. Equipment will be protected 

by a guard/device that prevent access to the moving part. 

Design and install equipment so that regular servicing can be undertaken without 

removing the guarding devices. 

Noise 

Ensure that no workers be exposed to a noise level greater than 85 dBA for a duration of 

more than 8 hours per day. 

No unprotected ear will be exposed to a peak sound pressure level (instantaneous) of 

more than 140 dBA. 

Provision of PPEs eg. ear plugs, ear muffs. 

Apply acoustic insulating material (noise abator, silencer); isolate noisier equipment 

(install sound barrier); conduct periodic medical hearing check for workers exposed to 

long hours of high noise level. 

Vibration 

Avoid, prevent hand-arm vibration (eg. use of hand tools) and whole-body vibration 

(standing/sitting on vibrating surface) by all means. Reduce or limit working hours for 

vibrating work. 
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Install vibration dampening pads or device.  

Electrical  

Check all electrical cords, cables and hand power tools for faults or leaks and 

immediately fix the faults. 

Mark all electrical devices and lines with warning sign. 

Label service rooms housing high voltage equipment. 

Establish "No Approach" zone around or under high voltage power line. 

Eye hazards 

Use machine guards or splash shields or/and face and eye protection (PPE) such as goggle 

and face mask where necessary. 

Welding/hot work 

Provide welder googles or full-face eye shield. 

Provide protective suit for workers working near boiler. 

Industrial vehicle driving and site traffic 

Train operators in the safe operation of specialized vehicles and fork lifts; to strictly 

follow operating rules and procedures. 

Ensure the operators undergo medical surveillance. 

Ergonomics, repetitive motions and manual handling 

Ensure that workers are not subject to excessive repetitive motions, over exertion and 

excessive manual handling. Use mechanical labour rather than manual labour as practical 

as possible to reduce injury and strain on workers eg. use mechanical assists to reduce or 

eleminate exertions requirement to lift materials. 

Implement programme that reduce unnecessary forces and exertions. 

Working at height 

Implement protection measures whenever a worker has to work at a height of more than 2 

meters eg. installation of guard rails; proper use of ladders and scaffolds; the wearing of 

safety belt and body hareness. 

Illumination 

Work area light intensity will be adequate for the general purpose of working inside a 

factory. If natural light is not sufficient energy efficient light sources (lamps, bulbs) with 

minimum heating emission will be used. 
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(d) Chemical hazards 

Although all the chemicals used are non-toxic the company will educate and train its 

workers for the handling and application of chemicals. The company will: 

- Minimize the release of chemical into the work environment. 

- Keep the number of workers exposed to chemical to a minimum. 

- Label all chemicals (use pictogram). 

- Wear PPEs where necessary. 

Air quality 

- Maintain the level of PM, emission at concentration below those recommended by 

ECD (Described in Chapter-3). 

- Conduct work practices to minimize release of air contaminant eg. direct piping of 

liquid and gaseous materials; minimize handling of dry powdered materials; 

enclosed operation; local exhaust ventilation at emission point. 

Fire and explosions 

- Store flammable away from ignition sources and oxidizing materials. 

- Fuel and flammable storage shall be at a remote spot. 

- Storage unit with concrete floor and roofing at appropriate height (for ventilation 

and explosions venting). 

- Keep adequate fire extinguishing equipment. 

- Define and label warning sign for fire hazard area. 

- Provide specific training for handling of flammable materials. 

Corrosive, oxidizing and reactive chemicals 

None of these are used at the factory. 

Asbestos containing materials (ACM) 

These materials are not used. 

(e) Biological hazards 

The company does not use any biological agents (eg. bacteria, blue green algae, yeasts 

etc) in the operation of the coal fired plant or the treatment of water. 

As mentioned earlier workers will be educated and trained for health and hygiene and 

also environmental awareness to prevent the spread of air-borne, water-borne and vector 

borne disease. The company doctor and health staff will regularly liaise with the 

Township Health Department. 
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(f) Radiological hazards 

These are not anticipated; the company does not apply ultraviolet radiation for 

purification of water. 

(g) Personnel Protective Equipments (PPEs) 

The company will provide adequate PPEs for all workers exposed to dust, emission, heat, 

high level noise, and those who have to handle chemicals and fuel and any one where and 

when PPEs are necessary. 

Note: In case of occupational diseases or any diseases workers will be promptly 

admitted to the Naunghkio Township Hospital and, if necessary, to Mandalay 

General Hospital. 

In case of accident the injured workers will be given First Aid Treatment and 

subsequently admitted to Naunghkio Township Hospital and, if necessary, to 

Mandalay General Hospital. 

For practical purpose the company will focus on health and safety impacts which are of 

particular concern during the operation of thermal plant: 

Non-ionizing radiation  

Workers usually have higher exposure to electric and magnetic field (EMF) due to working 

close to electric power generations, equipment and connecting high-voltage transmission 

lines; the last one contributes the greatest electric field impact due to the it nature (generation 

and transmission of power). 

Mitigation/corrective measures include: 

- Identify potential exposure level in the workplace 

- Train workers in the identification of EMF levels and hazards 

- Establish and identify safety zone to differentiate between zones of high EMF level 

and low EMF level 

- Increase the distance between the source of EMF and worker or apply shielding 

material. 

Heat 

Exposure to heat occur during operation and maintenance of combustion units, pipes and 

related hot equipment. 

Mitigation/corrective measures include: 

- Inspect and maintain pressure vessels and piping regularly 
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- Provide adequate ventilation to reduce heat and humidity  

- Reduce working time in high temperature environment; ensure access to drinking 

water 

- Insulate hot equipment eg- combustion units, generators and pipe to alleviate heat 

- Post warning sign near high temperature surface; provide PPE such as insulated 

gloves and shoes 

Noise 

High level noise are generated from turbine generators and auxiliaries; boilers and auxiliaries, 

such as pulverizer, disel engines; fans and ductwork, pumps, compressors, condensers, 

precipitators, motors, transformers, cooling towers etc. 

Mitigation/corrective measures: 

- Ensure that no workers be exposed to noise level higher than 85 dBA for a duration of 

more than 8 hours a day 

- Provide PPEs eg- ear plugs, ear muffs 

Confined space  

Specific areas for confined space entry include solid fuel ash containers, turbines, condensers 

and cooling towers (during maintenance works). 

O2 depletion occur in confined space and can be poisonous. Well ventilation of confined 

space is necessary. 

Mitigation/corrective measures include: 

- Prior to entry into confined space process or feed lines in the space will be 

disconnected or drained, and blanked and locked out 

- Mechanical equipment in the space will be disconnected, or de-energize or locked out 

- Atmosphere within the space will be tested to assure the oxygen content is between 

19.5% and 23% and that any flammable gas or vapour; if any, must not exceed 25% 

of its Lower Exposure Limit (LEL). If these conditions are not met the space will be 

well-ventilated until the conditions are met or use appropriate PPE respirator or Self 

Contained Breathing Apparatus (SCBA), or life line; also deploy safety watch 

workers outside the confined space with resue and first aid equipment at the ready. 

- Adequate training is a must for workers prior to working in confined space. 
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Electrical hazards  

Energized equipment and power lines can pose electrical hazards for workers at the thermal 

power plant. 

Mitigation/corrective measures include: 

- Ensure that workers are well-trained (as electricians) 

- Install hazard warning sign; provide PPE if necessary 

- Label service rooms housing high voltage equipment 

- Establish "No approach zone" around or under high voltage power line 

- Ensure that line power equipment are switch off or deactivated before work is 

performed 

- Check all electrical equipment, cords, cables and also hand power fools for faults or 

leaks and immediately fix the faults 

Fire and explosion hazards  

The thermal power plant stores, transfers, and uses large quantities of fuels; therefore careful 

handling is necessary to mitigate fire and explosion risks. 

Mitigation/corrective measures include: 

- Train workers for safety handling of fuels and also chemicals, if any 

- Store fuel and flammable materials away from ignition sources and oxidizing 

materials; fuel depot shall be at a remote spot; (the building with concrete floor and 

roofing at appropriate height for ventilation and explosion venting). 

- Define and label warning sign 

- Keep adequate fire extinguishers 

For specific purpose 

- Use automated combustion and safety controls 

- Conduct proper maintenance of boiler safety controls  

- Implement systematic and safety start up and shut down procedures to minimize the 

risk of suspending hot coal particles (eg- in the pulverizer/crusher) during start up 

- Conduct regular cleaning of the place to prevent accumulation of coal PM 
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- Remove hot spots from the coal stock pile (to prevent spontaneous combustion) and 

spread until cooled; always avoid loading hot coal into the pulverized fuel system 

- Use automated systems eg- temperature gauge and carbon monoxide sensor to survey 

coal storage area to detect fires caused by self-ignition and to identify risk points. 

Dust (PM)  

Dust is mainly generated at the crusher site, vehicular movements and other activities. PM is 

also generated in handling solid fuel (coal), additive and solid fuel combustion waste (SFCW) 

such as ash. 

PM may contain silica (associated with silicosis), arsenic (skin and lung cancer), coal dust 

(black lung), biomass dust (asthma and cancer) etc. 

Mitigation/corrective measures for PM are already described earlier in technical detail. 

For specific purpose: 

- Use PM controls (eg- exhaust ventilation) to keep PM below applicable guideline 

(show earlier in Chapter-2 (2.3), or wherever free silica levels in air borne PM 

exceed 1 percent. 

II. Community Health and Safety (CHS) Plan (sources: IFC) 

Evaluation of risk and impact 

First of all evaluate potential risk and impact on the community and subsequent mitigation 

measures. Avoid/minimize the risk as far as possible. 

Operate the project in accordance with Good International Industry Practice (GIIP). 

Water quality and availability 

Avoid/prevent adverse impact to the quality and availability of ground water and surface 

water resources, especially protect public drinking water sources at all times. Avoid the 

adverse impact on ground water (and soil) as far as possible. 

Structural safety of project facility 

Strictly follow the principle of good engineering practice and structural integrity during the 

designing and construction of the facility. 

Avoid or reduce potential hazards posed to the public while accessing project facilities. 

Undertake hazard analysis to identify opportunities to reduce the consequence of a failure or 

accident. 
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Life and Fire Safety (L & F) 

Design, construct and operate all now buildings accessible to the public in accordance with 

building, regulation and requirement and internationally accepted Life and Fire Safety (L & 

F) standards. 

Provide fire prevention, means of egress (fire exit), detection and alarm system and 

emergency response plan. Train some staffs for firefighting and first aid training. Provide 

adequate firefighting equipment eg. fire extinguisher. 

Traffic safety 

Also conduct road safety education campaign for the local community. 

Transport of hazardous materials 

Comply with law and regulation relevant to transportation of hazardous materials. Also plan 

for measures for preventing and/or mitigating the consequence of accidental release of 

hazardous materials (chemicals, substances). 

Avoid/minimize potential for community exposure to hazardous materials. 

Disease prevention 

Prevent the occurance and spread of communicable disease by all means. Undertake health 

awareness and education initiative (health education campaign) in local community and also 

provide health service for them as practical as possible. 

Avoid/minimize water-borne, water-based, water-releted and vector borne disease and 

communicable diseases that would result from project activities. 

Avoid/minimize by all means spread of diseases from workers. Provide adequate medical 

treatment.Regularly liaise with Township Healty Authority. 

Emergency preparedness and response 

Develop Emergency Preparedness and Response Plan and Contingency Plan (action plan) for 

effective implementation when necessary. 

Provide operation manuals for External Emergency Plan and Internal Emergency Plan for all 

staffs, local community and government inspector. Conduct rehearsal or drills for such plans. 

Cooperate with local community and authority in preparation of emergency plan and review 

and update the plan occassionally. 

Notify competent authority in the event of emergency that has occured on the site, if any. 

Implement safety audits for the facility and promote the execution of the overall 

environmental management system. 
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III. Cultural heritage 

In implementing the project the project proponent will be aware of the law regarding cultural 

heritage eg. Protection and Preservation of Cultural Heritage Regions Law, 1998 and 

Protection and Preservation of Ancient Monuments Law, 2015. 

Cultural heritage area, ancient monument and archeological site must not be impacted by all 

means. If such heritage area and ancient monument happen to be in the proposed area the 

alternative project site has to be selected so as not to impact the heritage and monument 

found in the site area and vicinity. 

In the early Construction Phase construction workers were instructed to report back promptly 

if they accidently find any archeological evidence such as artifacts and objects as well as 

unexploded ordnance (UXO) while doing construction work. 

(No such objects were found and the project has proceeded to the Operation Phase quite 

smoothly.) 

IV. Reporting requirement 

Reporting is necessary for the effective and successful implementation of EMP. 

Internal monitoring and inspection reporting 

The physical and social parameters to be monitored are already mentioned earlier. Each and 

every monitoring/inspection work carried out by members of EMP cell will be catalogued in 

relevant log books. The internal monitoring and inspection will also have to involve in 

checking the performance of machinery, equipment and vehicles or at least the regular 

monitoring/checking of the log books of machinery, equipment and vehicle. All these 

findings or observations will be reported. 

There will be a monthly reporting session for effective communication with the EMP leader 

or authority. 

Incident, accident and emergency reporting 

In cases of incident and accident (including near miss) prompt reporting will be carried out. 

This will be in the form of verbal reporting follows by written statement, after emergency and 

contingency procedures have been undertaken. 

The written statement will be more comprehensive and will include the location and cause of 

accident, the time, extent and intensity and how actions for emergency and contingency 

procedures were taken. Estimate of loss will have to be followed later. A good reporting will 

help the EMP leader and authority to take future action, to learn lesson from the incident or 



 
 

380 
Myanmar Environment Sustainable Conservation Co., Ltd 

accident and enable them to draw future plan for health, safety risks and emergency 

management. 

As mentioned earlier there will be a separate log book for registering complaints and 

grievances, if any. Prompt reporting on complaints and grievance is necessary and the 

authority has to take necessary measures in a timely manner. 

Reporting on training programmes 

As mentioned earlier there will be regular monitoring and inspection of all training 

programmes provided, namely, capacity building training, training provided for safety such 

as firefighting training and training provided for health such as First Aid Training; also 

training for quick response and preparedness such as drills and mock drills. 

It is not necessary to monitor every session of a training programme and its process. But it is 

necessary to monitor, inspect and watch every drill, mock drill or rehearsal. 

EMP cell members conducting monitoring and inspection works will be able to interpret and 

assess the overall condition of the training processes especially assessment of the 

effectiveness and applicability of each training. 

A report on the training including assessment on its effectiveness will be submitted at the end 

of each and every training programme. 

Finally Annual review will be prepared and an Annual Environmental Management Report 

will be submitted. 

V. Capacity building and traning 

Training is essential for effective and efficient implementation of EMP and MP. However it 

is not yet practical to plan for capacity building of the EMP cell members up to standard of 

developed countries. Training needs will be identified based on the existing and available 

capacity of the company and project personnel. 

EMP cell leader or EMP officer will be trained to be able to recommend measures to improve 

environmental condition. He/she will be trained to implement control and protective 

measures for effective implementation of EMP and also able to ensure suitability, edequacy 

and effectiveness of the MP implemented. 

The two pragmatic training programmes, Firefighting and First Aid Training are already 

addressed. One capacity building and training of importance for EMP cell members will be 

practical training for conducting monitoring and inspection and for assessment of the finding 

or observation. The parameters to be monitored and inspected are already mentioned earlier. 
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The training programme for monitoring and inspection work involves the selection or 

location of the spot/place and the parameter to be monitored. As already mentioned earlier 

the parameters include physical ones --- air, noise level, water, waste as well as social aspects 

already mentioned, and inspecting the performance of workers and workers compliance with 

environmental requirements. 

The capacity building and training programme will also cover other basic aspects such as: 

- conduct environmental awareness to the staffs/workers 

- conduct safety programme to create safety awareness among staffs/workers 

- train staffs/workers on general safety measures and, if necessary, conduct safety 

rehearsal or safety drill to educate them 

As regards the actual monitoring and inspection this will be carried out in the form of visual 

inspection only. It is not practical at the moment yet for the members of EMP and MP cell to 

monitor (test) the physical parameters that involves the use of equipment and chemicals for 

this purpose, for instance, air test kit, water test kit, noise level detecting kit etc.  

Therefore specially trained technicians or experts, for instance, from the Health Department 

or from YCDC have to be hired for air quality analysis and water samples have to be sent to 

registered laboratory in Yangon for analysis. 

Ngwe Yi Pale' Cement Co., Ltd has already set up its own laboratory, not only for quality and 

standards, but also for implementation of EMP. The company can train its EMP cell members 

in the operation of these equipments and the application of chemicals for EMP 

implementation, especially for testing and analysis of air and water quality.  

Emergency plan 

The chance for major accident to occur in a well-managed coal thermal plant is remote. 

Violent storm and earthquake could be ruled out for his area; there was no precedent of such 

disasters within memory and the area was not on a fault line. Up to 2014 flood was ruled out; 

but what had happened in July and August of last year (2015) indicated how major floods 

could be unpredictable in this era of climate change or rather climate disruption. There were 

major floods in 11 out of 14 states and regions of the country resulting in catastrophe. 

Accident like fire break out, especially bush/forest fire could not be totally ruled out given the 

nature of the work. In this EIA report emergency plan would mainly focus on emergency and 

contingency plan for outbreak of fire. 
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Emergency procedures (generalized) 

- first draw up a plan for prevention measures for fire accident (the company has 

already drawn up plans for fire prevention and fire fighting) 

- carefully plan for emergency response and procedures ( the company has already done 

this) 

- provide firefighting training for some workers (already done) 

- provide adequate firefighting facility, water ponds, hydrants, water jet pumps, and fire 

extinguishers; provide adequate PPEs such as firefighting suits, if possible.  

- regularly check the firefighting facility, its readiness; ponds to be always filled with 

water 

- organize mock drills regularly and assess the effectiveness of drills and training; 

assess the readiness, quick response and quick evacuation processes 

- provide First Aid Training to some workers 

- provide adequate first aid facility-such as stretchers, equipment, first aid kits 

including medicines; regularly check the condition of first aid facility 

- display addresses and phone numbers of Fire Fighting Brigade, Ambulance Service, 

Redcross Society, Hospital's emergency department, police station etc so that 

everyone can see easily 

- set up effective alarm system and control system both mechanically and manually 

control 

- take out insurance for the company; also insurance for fire and flood disaster 

- effectively install lightning arrestors, lightning strips and rods, down lead and 

grounding electrodes  

- deploy tight security all the time (arson and sabotage could not be totally ruled out 

due to anti-big business, anti-tycoon and anti-crony mindsets of certain people) 

- in case of emergency excute the plan in a systematic manner as plan. 



 
 

383 
Myanmar Environment Sustainable Conservation Co., Ltd 

Emergency response and contingency procedures (in brief) 

The objectives of Emergency reponse are: 

- to minimize confusion through effective delegation of responsibitities 

- to minimize danger or safety risks by providing first aids 

- to minimize damage to property and the environment by isolating the incident 

- to minimize operation and business assest as far as practical 

VI. Landslide (Potential landslide) 

There is the potential for landslides, floods, erosions, spreads, etc due to indiscriminate 

forest/bush clearing and quarrying. These can cause increase in the incidence of landslides 

(Human induced landslide), especially during the rainy season. 

- check the geological setting of the area before starting quarry;  develop an evacuation 

plan 

- look for any warning signs, such as natural springs, seeps, cracks, natural erosion, etc 

- implement proper quarry techniques, follows all the regulation regarding quarry and 

mining. 

When landslides occur: 

- stay alert and away from landslide (There can be additional landslide) 

- start recuse operation when only the situation become stable 

- checked for people, trapped people as priority in recuse  work, and rescue 

- evacuate machinery, equipment later 

- use the limestone and sandstone from the landslide area ass raw material for making 

cement. 

Ngwe Yi Pale' Cement Co., Ltd will later draw up seperate emergency response and 

contingency procedures for: 

- storm 

- flood 

- earth quake 

- accidents at work places, sudden illness such as epidemics that effect many workers 
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8.5 Management and monitoring sub-plan (MMSP) by project phases 

Objective 

- to effectively carry out EMP and MP in a pragmatic and meaningful way 

- the sub-plan to be focused on impact/potential impacts 

- to summarize mitigation management or control measures for issue/components 

prescribed by in EIA Procedure by ECD (mentioned above). 

MMSP for Construction, Operation and Decommissioning/Rehabilitation and drawn for 

effective implementation of EMP. The plan is based from "Environment Impact Assessment 

Procedure"; Notification No. 616, 2015 as prescribed by ECD, covering: 

- noise and vibration, waste, hazardous waste, waste water and storm water, air 

quality, odour, chemicals, water quality, erosion and sedimentation, biodiversity, 

occupational health and safety, community health and safety, cultural heritage, 

employment and training and emergency response. In addition sub-plans for traffic 

safety management and visual impact (aesthetic) management focus on visual appeal 

(aesthetic beauty) also include. 

Responsible people 

EMP cell leader, EMP cell members (4) and specially trained staff (20) are responsible for 

execution of all management and monitoring sub-palns. 
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During the Construction Phase 

Sr. 

No. 
Potential issue Sub-plans (mainly for taking mitigation measures) 

Responsible 

persons 

Cost estimate 

(One year) 

Time frame/ - 

frequency 

1. Noise and 

vibration 

- Plan in the Preconstruction Phase for procurement of 

equipment, and vehicles that emit lower noise level. 

- Procure these eco-friendly machinery, equipment, vehicle 

- Procure these eco-friendly machinery, equipment, and 

vehicle. 

- Comply with ECD's NEQEG guidelines for noise level. 

- Test/monitor air quality regularly 

- Install silencers and mufflers. 

- Avoid construction work at night. 

- Provide PPE to workers exposed to prolonged high noise 

level. 

- Manage vibration of machine, equipment and vehicle. 

- Limit the speed of vehicles. 

- Monitor noise level, hired technicians 

Hired 

technicians for 

testing 

Ks. 800,000 

  

Semi-annually 

 

2. Waste - Designate separate dumping site for vegetation waste, 

overburden and topsoil; ensure that the site are stable; 

give away vegetable waste (trees) to locals for fire wood. 

- Regularly collect waste at camp in waste bins and 

dispose at approved landfill (or dumping) site. 

5 EMP cell 

members, 20 

trained staff 

Free of charge Throughout 

Construction 

Phase; 

occasionally, 

weekly, monthly 

as required 
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3. Hazardous 

waste 
- Not generated. - - - 

4. Waste water and 

storm water 

- Create systematic drainage at the site to manage waste 

water; ensure that it does not enter the stream; also to 

manage storm water. 

- Create sustable drainage at stie to manage storm water. 

- Keep natural drainage of the slope intact; do not block or 

alter as far as possible. (Ensure taht the construction of 

series of assess road, and factory site do not damage the 

natural drainage as far as possible.) 

- Ensure that overburden and stop soils stockpiles, from 

not effected by storm water. 

- Monitor the situation; hired technicians. 

5 EMP cell 

members, 20 

trained staff 

Free of charge Throughout 

Construction 

Phase; 

occasionally, 

weekly, monthly 

as required 

5. Air quality - Comply with ECD's NEQEG emission guidelines. 

- Plan in the Pre-Construction Phase for the procurement 

of equipment, vehicles that emit less smoke (to be 

certified for emission compliance) and procured them. 

- Test/monitor air quality regularly. 

- Keep equipment and vehicles well-maintained, well-

operated and well-lubricated to reduce smoke emission. 

- Used machinery and vehicle with low emission rate; use 

fuel with low sulphur content. 

- Avoid open burning of debris. 

- Spray water for suppression of dust. 

- Restrict vehicular movement; maintain road clear of mud 

and dirt. 

Hired technician 

for testing 

Ks. 3,000,000 

  

Semi-annually 
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- Limit open stockpile of earth, sand etc. 

- Provide PPE to workers who are exposed to smoke or 

dust for long period. 

- Test, monitor air quality regularly 

6. Odour - Not generated. - - - 

7. Chemicals - Not used during Construction Phase - - - 

8. Water quality - Avoid water bodies as far as possible when constructing 

or building roads 

- Test/monitor water quality regularly 

- Storage of fuel oil as well as used fuel oil should be done 

in a designated bunded side until removal 

- Maintain vehicles and machinery adequately to prevent 

spillages resulting in surface water or underground water 

contamination 

- When handling fuel oil avoid accidental spillages into 

the surface water; should spillages occur implement 

appropriate clean up immediately. 

- Avoid disposing of waste (both liquid and solid) into 

water bodies. 

- Educate at workers for conservation of water 

- Top soil should be allowed to naturally vegetate in order 

to stabilize soil particles and thus preventing erosion and 

limiting siltation to avoid pollution of water by all 

means. 

- Test water quality regularly (semi-annuall) 

Hired technician 

for testing 

Ks. 1,000,000 

  

Semi-annually 
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9. Erosion and 

sedimentation 
- Implement erosion control/management when the natural 

slope is more than 20
o
. 

- Minimize the area of bare soil exposed as practical as 

possible (do not clear the vegetation more than necessary 

leaving large area of bare land). 

- Prevent erosion and sedimentation especially during 

monsoon season. 

- Run-off from areas adjacent to the site will be diverted 

around disturbed areas (construction of small diversion 

canal/drainage). 

- Create systemmatic drainage system. 

- Control sediment (build sediment trap or dam where 

necessary). 

- Prevent sliding and erosion top soil stockpile as far as 

possible: let grass and vegetation grow on stockpile for 

stabilization. 

- Ensure that run-off from the site is discharged at non-

erosive velocities; discharge will be to location that do 

not adversely impact the natural waterways (the stream). 

- Monitor erosion and sedimentaion, regularly. 

5 EMP cell 

members, 20 

trained staff 

Free of charge Throughout 

Construction 

Phase; 

occasionally, 

weekly, monthly 

as required 

10. Biodiversity - Do not clear vegetation more than necessary for the 

construction of access road and site. 

- Prevent the spillages of hydrocarbons which has negative 

impact on plants especially on the root system  

5 EMP cell 

members, 20 

trained staff 

Free of charge Throughout 

Construction 

Phase; 

occasionally, as 

required 



 
 

389 
Myanmar Environment Sustainable Conservation Co., Ltd 

- Avoid open burning of debris. 

- Educate workers for fire awareness and protection. 

- Promote environment awareness to workers. 

- Implement rehabilitation to promete natural vegetation 

establishment after completion at site. 

- Restrict vehicular movement to the access road to 

prevent habitat disturbance of birds and animals. 

- Prevent the potential injury or dealth of wildlife due to 

vehicular movements especially during nigh time. 

- Avoid the use of excessive bright light for long hours at 

night to prevent the aggregation and eventual death of 

large number of insects  

- Monitor biodiversity situation, regularly 

11. Occupational 

Health and 

Safety 

- Creation of a safe working place and working condition. 

- Facilities will have adequate space for all kinds of 

activities,  

- Provision of adequate lavatory facility, bath and washing 

area; provision of adequate potable drinking; provision of 

health living spaces and clear eating areas, provision of 

first aid at all times for workers (the company has its own 

clinic). 

- For practical purpose provide First Aid Training for some 

workers with the assistance of Township Red Cross 

society; will provide adequate first aid facility including 

first aid kits, medicines and drugs. 

5 EMP cell 

members, 20 

trained staff 

Free of charge Throughout 

Construction 

Phase; 

occasionally, as 

required 
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- Provide training for Occupational Health and Safety; 

training for good safety practice, for personal safety 

(preventing accidents, injuries), basic hazards awareness, 

and site specific hazards. 

- Provide training on safety handling and operation of 

machinery equipment, safety storage and handling of fuel 

oils and coal. 

- Will provide adequate PPEs to workers where and when 

necessary to ensure the basic health protection and safety 

of workers. 

- Safe work procedure for all electrical works covering 

construction, operation and decommissioning and 

demolition works. 

- Educate and train drivers, particularly heavy truck drivers 

for safety driving and defensive driving; ensure that the 

access road is not bumpy and safe for driving. 

- Try to achieve zero accidents in hauling and 

transportation activities including traffic. 

- Ensure that workers are not subject to excessive 

repetitive motions, over exertion and excessive manual 

handling; if possible will use mechanical labour rather 

than manual labour as practical as possible to reduce 

fatigue, strain and injury on workers. 

- Monitor OHS situation, regularly. 
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12. Community 

Health and 

Safety 

- Will control smoke and dust as practical as possible; will 

avoid open burning of debris and trash so that smoke will 

not reach the village; educate the driver to lower speed 

when passing through the village (the reduction of speed 

from 40 km to 35 km can reduce dust to 50%, it is 

learnt). 

- Local should be able to file complaints regarding dust, 

noise and vibration. 

- Ensure that the water ponds do not become breeding 

ground for mosquitoes; regularly changing of water; 

application of mild chlorination; annihilation of mosquito 

larvae by all means; educate workers to use mosquito’s 

nets at night and provision of mosquito nets. 

- Also ensure that domestic solid wastes, liquid waste 

water and drainage do not become breeding ground for 

flies, mosquitoes and insect for prevention of vector 

borne diseases and water borne or water related disease. 

- Will prevent the occurrence and spread of infectious and 

communicable diseases by all means; will undertake 

health awareness and educations initiative (health 

education campaign) in local community as far as 

possible. During the long Operation Phase will consider 

for setting up a clinic at the site and provide htalth care 

for locals as practical as possible. 

- Avoid/minimize by all means, vector borne, water borne 

(water based, water related disease and communicable 

diseases that would result from project activities. Liaise 

5 EMP cell 

members, 20 

trained staff 

Free of charge Throughout 

Construction 

Phase; 

occasionally, as 

required 
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with Township Health Authority regularly. 

- Avoid/minimize by all mean spread of diseases from 

workers. Educate long distance truck driver regarding sex 

education example for use of prophylactic condom; 

prevent spread of STD, HIV/AIDS. 

- Educate workers regarding code of conducts, social 

conducts, etiquette and local culture and tradition. 

- Educate drivers for safe driving and defensive driving 

and to comply with rules and regulation regarding traffic; 

also conduct road safety education campaign for the local 

community, if possible; local should be able to file 

complaint regarding traffic. 

- Comply with law and regulation relevant to 

transportation of hazardous materials such as fuel oils; 

also plan for measures for preventing and/or mitigation 

the consequence of accidental release/spill of hazardous 

materials (fuel oil); avoid/minimize community exposure 

to hazardous materials. 

- Develop emergency preparedness and emergency 

response plan and contingency plan (action plan) for 

effective implementation when necessary; provide 

operation manuals for external emergency plan and 

internal emergency plan for all workers. Conduct 

rehearsals or drills for such plan. Cooperation with local 

community and authority in preparation of emergency 

plan. 

- Monitor CHS situation, regularly. 
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13. Cultural 

heritage 
- Ensure that the project has no impact on the Buddhist 

monastery. 

- Monitor the situation. 

- Pay courtesy visit (obeisance visit) occasionally to the 

abbot monk and offer cash and kinds and build good 

cordial relation. 

- Get involve in religious festivals; provide donations. 

5 EMP cell 

members, 20 

trained staff 

Free of charge From time to time 

14. Employment 

and training 
- Plan for human resource development. 

- Prioritize employing locals as far as possible.  

- Organize new task employees for job training. 

- Also provide systematic induction training for new 

workers to enable them to do their jobs efficiently. 

- Induction training will cover: general training; skill 

training for efficiency and mandatory training relating to 

health and safety (e.g. safety operation of machinery and 

handling of hazardous materials). 

- Educate and train them for good working practice, good 

safety practice, good health and hygine practice and good 

environmental awareness practice until all these practices 

are ingrained in their mind sets and become good habits. 

- Educate and train them for familiarization with negative 

impacts and subsequent taking of mitigation measures. 

- Educate and train them for basic eco-friendly behaviours 

e.g. good house-keeping practice, do not litter, do not 

dirty your place, minimize the use of water, fuel. 

Company 

authority and 

EMP cell 

members, 

officers from 

government 

department for 

training and 

educating 

Ks. 10,000,000 

(honourarian fees, 

courtesy gift) 

From time to time 

as required 
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15. Emergency 

response 
- Prepare Emergency Response Plan (ERP) and team to 

prevent fatilities and injuries, to reduce damage and to 

protect environment and community. 

- Prepare emergency preparedness plan and execute the 

plan. 

- (Emergency Response Plan will cover emergency 

resources, emergency preparedness and training, 

emergency response procedures, administration of the 

plan, communication and procedures, and debriefing and 

post-traumatic stress procedures.) 

- For practical purpose provide training for firefighting, 

training for First Aid and Rescue. 

- Provide facilities (e.g. firefighting equipment, suit, first 

aid kits, and emergency vehicle. 

- Display phone numbers of Firefighting Department, 

Ambulance Services, Red Cross Society, Hospital and 

Police Station. 

- Monitor the execution of emergency response. 

5 EMP cell 

members, 20 

trained staff 

Ks. 14,420,000 

(Set aside for 

emergency case, 

for educating and 

training by 

government 

officials 

honorarium fees) 

Once during 

Construction 

Phase 
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During the Operation Phase 

Sr. 

No 
Potential issue Sub-plans (mainly for taking mitigation measures) 

Responsible 

persons 

Cost estimate 

(One year) 

Time frame/ 

frequency 

1 Noise and 

vibration 

- Comply with ECD's NEQEG noise level guidelines. 

- Plan for appropriate choice of machinery and vehicles (that 

emit low noise level); method of working, efficient material 

handling. 

- Installation of noise abating devices e.g. silencers, mufflers at 

air inlet and outlet of far and compressor; place noisier sources 

far away in overall design, (if possible). 

- Keep vehicles and machinery well-operated and well-

maintained to generate lower noise level and prevent 

undesirable noise level. 

- Restic or limit vehicular movement to mitigate noise and 

vibration. 

- Create smooth road surface to mitigate vibration. 

- It is not practical to mitigate high noise level and vibration 

from blasting. 

- Develop green belt (plant trees) around the site; trees abate 

noise and serve as noise sink (pollution sink). 

- If necessary install vibration absorbers or vibration absorbers 

or vibration abators. 

- Provide adequate PPE e.g. ear muffs, ear protectors to workers 

exposed to long hours of high noise level; 

Hired 

technicians for 

testing 

Ks. 1,600,000 

 

Semi annually 
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- Conduct regular noise monitoring to ensure that the levels are 

within noise exposure standard (not higher than 85-90 dBA); 

hire technicians every six months. 

- Implement GRM; locals can file compliant regarding noise. 

- Monitor noise and vibration; hire technicians. 

2 Waste - Reuse cement dust, clinker dust for making cement. 

- Temporarily store ash and slag in a shed for regular disposal at 

the approved landfill. 

- Place waste bins inside the compound for industrial as well as 

domestic waste. 

- Industrial wastes such as used filter, old tools and device a 

variety of packing materials have to be all discharged at 

landfill. 

- Used fuel oil, engine oils etc. are stored in old drums and give 

away to local recyclers or anyone who want it. 

- Instruct workers for proper handling and disposal of wastes, 

especially domestic waste, at landfill. 

- Follow the 5 Rs principle; reduce, reuse, recover, recycle and 

redesign, wherever possible. 

- Separate solid waste into categories, (recyclable and non-

recyclable, hazardous and non-hazardous) use separate bins, 

disposed non-recyclable ones and hazardous ones at approved 

landfill. 

- Dispose waste only after all waste preventive and recycling 

strategies have been undertaken. 

5 EMP cell 

members, 20 

trained staff 

Free of charge Throughout 

Operation 

Phase; 

occasionally, 

weekly, 

monthly 
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- Avoid disposal of waste water outside (on land or into water 

body). 

- Educate and train workers for good house-keeping practices; 

do not litter, do not pollute. 

- Monitor waste regularly; monitor effective new of mitigation 

measures taken. 

3 Hazardous 

waste 

- No hazardous waste envisaged; 

- Used fuel oil, engine oil will be collected in drums and give 

away to recyclers sued filter bags will be discarded at landfill. 

5 EMP cell 

members, 20 

trained staff 

Free of charge Throughout 

Operation 

Phase; 

occasionally, 

weekly, 

monthly 

4 Waste water 

and storm water 

- Create systematic drainage at the site to manage waste water; 

ensure that it does not enter the stream; also manage storm 

water. 

- Create suitable drainage at site to manage storm water. 

- The dry process method generates reglible industrial waste 

water. 

- Recirculate used water through cooling tower. 

- Used water to be used for watering plan and washing vehicles, 

machinery. 

- Brown waste water (kitchen, baths) will end up in waste water 

collection tank and dry up; no special treatment. 

- Black waste water (toilet) will end up in septic tanks and sock 

pits. 

5 EMP cell 

members, 20 

trained staff 

hired and 

technicians 

Ks. 20,000,000  

(for hired 

technicians 

only) 

Occasionally 

by EMP cell 

member, semi-

annually for 

hired 

technician 
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- Avoid disposal of waste water either on open ground or into 

the river; educate workers for this. 

- Monitor waste water regularly (semi-annually by technicians). 

- Monitor effectiveness of mitigation measures taken. 

- Regular monitor waste water. 

5 Air quality - Comply with ECD's NEQEG emission guideline. 

- Consolidate and compact all areas to prevent generation of 

dust due to wind. 

- Install one ESP and 7 bags filter to mitigate emission. 

- Reduce NO2 by control combustion (complete combustion) 

- Use dry coal to achieve complete combustion and reduce NO2, 

PM10 and PM2.5). 

- Regularly collect coal dust, ash, slag at the base of boiler and 

dispose. 

- Monitor main emission from the stack regularly (visual 

inspection by staff every week); only one stack, 83.8 m high 

and diameter 1.5m. 

- Hire technicians for testing/measuring emission (semi-

annually) 

- Also hire technician for measuring air quality (semi-annually). 

- Spray water for suppression of dust (dry months) 

- Reduce the speed of vehicle to reduce dust generation. 

- Restrict vehicular movement; maintain road clear of mud and 

dirt. 

- Avoid open burning of debris or solid waste. 

Testing for 

monitoring 

Ks. 60,000,000 

 

Semi annually 



 
 

399 
Myanmar Environment Sustainable Conservation Co., Ltd 

- Keep equipment and vehicles well-maintained well-operated 

and well-lubricated to reduce smoke. 

- Implement GRM (locals can file complainst regarding 

emission). 

- Provide PPE (e.g. face masks, mouth and nose covers, gas 

masks) to workers exposed to long hours of dust and smoke. 

- Monitor air quality (hire technicians) 

- Monitor the effectiveness of mitigation taken. 

6 Odour - Not generated. - - - 

7 Chemicals - Only small quantity required; all chemical are for laboratory 

used; no special treatment required. 

- Keep MSDS for all chemical. 

5 ESMP cell 

members and 

lab technicians 

Free of charge Daily or 

weekly 

8 Water quality - Plan and manage for preventing pollution on the water 

environment. 

- Manage so that factory's activities will not impact the surface 

water of Nant Pansi Chaung. 

- Manage for the stability of top soil to prevent erosion and 

siltation;  

- Fuel oil depot is away from a stream; the depot is bunded to 

protect surface water from oil spill. 

- Avoid disposing of waste (liquid and solid) into the stream by 

all means. 

- Manage water conservation; reduce water consumption.  

- Adhere to the princile of conservation of water; educate 

workers for this. 

Hired 

technician for 

testing 

Ks. 20,000,000 

 

Semi annually 
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- Hired technicians for testing water quality. 

- Apply a monitoring plan for water quantity and quality based 

on simple parameter e.g. temperature, pH and total alkalinity 

(hired technicians). 

- Also monitor the effectiveness of mitigation measures taken. 

- Adequately maintain vehicle and machinery to prevent 

spillages resulting in groundwater contamination. 

- Avoid spillage during the handling of fuel oil. 

- Should accidental spillages occur implement appropriate clean 

up immediately; do not wash down spill with water; use 

absorbents or saw dust for clean-up. 

- Monitor water quality; hired technicians. 

- Monitor the effective of mitigation taken. 

9 Erosion and 

sedimentation 

- Implement erosion control/management when the natural slope 

is more than 20
o
 (actually not necessary). 

- Ensure that activities do not impact soil structure. 

- Minimize the area of bare soil exposed as practical as possible 

(do not clear the vegetation more than necessary leaving large 

area of bare land). 

- Create sound drainage system; the factory compound has a 

network of drainage. 

- Run-off from areas adjacent to the site will be diverted 

(construction of small diversion canal/drainage). 

- Control sediment if necessary, inside the compound. 

- Ensure that run-off from the site is discharged at non-erosive 

velocities; discharge will be to location that do not adversely 

impact the natural flow of the stream. 

5 EMP cell 

members, 20 

trained staff 

Free of charge Occasionally, 

weekly, 

monthly 
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- Ensure that the soil profile of the site is stable and not easily 

eroded. 

- Regularly monitor erosion (rainy season). 

- Monitor the effectiveness of mitigation measures taken. 

10 Biodiversity - Plan for minimum disturbance to the flora and fauna. 

- Do not clear vegetation more than necessary. 

- Avoid open burning of debris. 

- Implement rehabilitation to promote natural vegetation 

establishment after Construction Phase. 

- Restrict vehicular movement to the access road to prevent 

habital disturbance of birds and animals. 

- Prevent the potential injury or death of small wildlife due to 

vehicular movements especially during night time. 

- Avoid the use of excessive bright light for long hours at night 

to prevent the aggregation and eventual death of large number 

of insects. 

- Identify sensitive species which need to be avoided; if any, 

avoid the disturbance of animal habitat such as nest and 

breeding ground. 

- Plant trees, create green belt; establish a plant nursery near the 

end of the Operation Phase for major rehabilitation of the site. 

- Monitor the situation concerning biodiversity conservation; 

monitor the greening of the area. 

- Monitor the effectiveness of mitigation measure taken 

5 EMP cell 

members, 20 

hired staff 

Free of charge occasionally 

weekly, 

monthly 
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11 Occupational 

Health and 

Safety 

- Plan and manage for creation of a safe working environment, 

(safe working place and working condition for all its staff. 

- Provide adequate portable drinking water. 

- Adequate lavatory facilities – toilets, baths, washing areas with 

essential tissue papers and soaps etc. 

- Provide healthy living space (housing) and clean eating areas. 

- Workers are providing with PPE, where necessary. 

- Set up a factory clinic; 

- Emergency and logistics plan for sicked and injured staffs; 

treatment at clinic; admission to nearest hospital. 

- Education and training for safety handling and operation of 

machinery, equipment; safety storage, handling and uses of 

coal chemical, fuels, etc. 

- Provide OHS training for all staff; educate and train them for 

good working practice, good safety practice, good 

housekeeping practice, good health and hygiene practice. 

- Provide fire fighting training and First Aid training. 

Physical hazards 

- Avoid machinery accidents by all mean. 

- Ensure that no worker is exposed to noise level greater than 

85-90 dBA. (Provide ear muffs, ear plugs); exposed to smoke, 

dust for long hours. 

- Avoid, prevent whole body vibration, and hand-arm vibration. 

Reduce working hours for high level noise and vibration 

works. 

- Mark all electrical devices and lines with warning signs. 

- Label service rooms housing high voltage equipment. 

- Ensure that electricians are all well-trained and experienced. 

5 EMP cell 

members, 20 

trained staff 

Ks. 2,000,000 

(fees and 

courtesy gifts 

for trainers, 

lacturers etc.) 

From time to 

time as 

required 
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- Provide PPE, e.g. protective suits including insulation gloves 

and boots to workers working near hot places. 

- Train driver for safety driving; follow rules and regulation; do 

not overload truck;  

- Try to achieve zero accident. 

- Ensure that workers are not subjected to excessive repetitive 

movement, over extertion and excessive manual handling to 

prevent strain, sprain, and injuries. 

- Use mechanical labour rather than manual labour; apply 

automation system as far as possible. 

- Educate train and supervise staff for safety storage, handling 

and application of coal, limestone, fuel. 

- Label all chemicals (pictogram); keep MSDS for hazardous 

ones. 

- Fuel and flammable storage in secured spots (safety fuel 

depot). 

- Keep adequate fire extinguishers, equipment, (fire fighting 

pond to be always full of water). 

- Define and label warning signs for all fire hazards and 

explosion hazards area. 

- Minor cases of sick and injuries will be treated at the factory's 

clinic; major or serious cases will be promptly admitted to the 

nearest hospital at Naimghkio Township Hospital. 

- Plan and execute for emergency response to accidents and 

injuries and rescue operation. 
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- Monitor the activities daily. 

- Take out insurance for the plant and also life insurance for 

workers, if necessary. 

12 Community  

Health and 

Safety 

- Will control smoke and dust as practical as possible; will avoid 

open burning of debris and trash so that smoke will not reach 

the village; educate the driver to lower speed when passing 

near or through the village (the reduction of speed from 40 km 

to 35 km can reduce dust to 50%, it is learnt). 

- Locals should be able to file complaints regarding dust, noise 

and vibration (through GRM system). 

- Ensure that the water ponds do not become breeding ground 

for mosquitoes; regularly changing of water; application of 

mild chlorination; annihilation of mosquito larvae by all 

means; educate workers to use mosquito’s nets at night and 

provision of mosquito nets. 

- Also ensure that domestic solid wastes, liquid waste water and 

drainage do not become breeding ground for flies, mosquitoes 

and insect for prevention of vector borne diseases and water 

borne or water related disease. 

- Will prevent the occurrence and spread of infectious and 

communicable diseases by all means; will undertake health 

awareness and educations initiative (health education 

campaign) in local community as far as possible. The clinic at 

the site will also provide health care for locals as practical as 

possible. 

- Avoid/minimize by all means, vector borne, water borne 

(water based, water related disease and communicable diseases 

5 EMP cell 

mambers and 

20 trained staff 

 

Free of charge From time to 

time as 

required 
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that would result from project activities. Liaise with Township 

Health Authority regularly. 

- Avoid/minimize by all mean spread of diseases from workers. 

Educate long distance truck driver regarding sex education 

example for use of prophylactic condom; prevent spread of 

STD, HIV/AIDS. 

- Educate workers regarding code of conducts, social conducts, 

etiquette and local culture and tradition. 

- Educate drivers for safe driving and defensive driving and to 

comply with rules and regulation regarding traffic; also 

conduct road safety education campaign for the local 

community, if possible; locals should be able to file complaint 

regarding traffic (through GRM system). 

- Comply with law and regulation relevant to transportation of 

hazardous materials such as fuel oils; also plan for measures 

for preventing and/or mitigation the consequence of accidental 

release/spill (fuel oil); avoid/minimize community exposure to 

hazardous materials. 

- Develop emergency preparedness and emergency response 

plan and contingency plan (action plan) for effective 

implementation when necessary; provide operation manuals 

for external emergency plan and internal emergency plan for 

all workers and if necessary also to local community and 

government inspectors. Conduct rehearsals or drills for such 

plan. Cooperation with local community and authority in 

preparation of emergency plan. 

- Monitor CHS situation regularly. 
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13 Cultural 

heritage 

- Ensure that factory's activities have no impact on the village 

Buddhist monastery. 

- Monitor the situation. 

- Pay courtesy visit (obeisance visit) occasionally to the abbot 

monk and offer cash and kinds and build good cordial relation. 

- Get involve in religious festivals; provide donations. 

5 EMP cell 

members, 20 

trained staff 

Free of charge From time to 

time as 

required 

14 Employment 

and training 

- Plan for human resource development. 

- Prioritize employing locals as far as possible.  

- Organize new task employees for job training. 

- Also provide systematic induction training for new workers to 

enable them to do their jobs efficiently. 

- Induction training will cover: general training; skill training for 

efficiency and mandatory training relating to health and safety 

(e.g. safety operation of machinery and handling of hazardous 

materials such as fuel. 

- Educate and train them for good working practice, good safety 

practice, good health and hygine practice and good 

environmental awareness practice until all these practices are 

ingrained in their mind sets and become good habits. 

- Educate and train them for familiarization with negative 

impacts and subsequent taking of mitigation measures. 

- Educate and train them for basic eco-friendly behiviours e.g. 

good house-keeping practice, do not litter, do not dirty your 

place, minimize the use of water, fuel. 

- More specific training for operation of heavy machinery and 

specific machinery and equipment and heavy trucks will be 

organized. 

Company 

authority and 

EMP cell 

members 

Free of charge From time to 

time as 

required 
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- Review on the effectiveness of training will be done for 

improvement. 

- Overall regular monitoring of activities at the site will be 

conducted. 

15 Emergency 

response 

- Prepare Emergency Response Plan (ERP) and team to prevent 

fatalities and injuries, to reduce damage and to protect 

environment and community. 

- Prepare emergency preparedness plan execute the plan. 

- (Emergency Response Plan will cover emergency resources, 

emergency preparedness and training, emergency response 

procedures, administration of the plan, first aid work, recue 

operation works, communication and procedures, and 

debriefing and post-traumatic stress procedures.) 

- For practical purpose provide training for firefighting, training 

for First Aid and Rescue. 

- Provide facilities (e.g. firefighting trucks, time extinguishers, 

equipment, suit, first aid kits, and emergency vehicle. 

- Display phone members of Firefighting Department, 

Ambulance Services, Red Cross Society, Hospital and Police 

Station. 

- Review on the effectiveness of training will be done for 

improvement. 

- Regular monitoring of all activities at the project site will be 

conducted. 

- Mock drill for ERP will be conducted, on a regular basic; bi-

annually. 

5 EMP cell 

members, 20 

trained sstaff 

Ks. 14,420,000 

(Set aside for 

emergency 

case) 

From time to 

time as 

required 
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During the Decommissioning/Rehabilitation Phase 

Sr. 

No. 
Potential issue Sub-plans (mainly for taking mitigation measures) 

Responsible 

persons 

Cost estimate 

(for 1 year) 

Time frame/ 

frequency 

1 Air quality and 

water quality 

- Test air quality and water quality each for the last time to 

ensure that they are within guideline values and that water do 

not remain polluted. 

- Monitor the situation; take corective measure. 

Hired 

technicians 

Ks. 6,000,000 

for air 

Ks. 2,000,000 

for water 

Semi-annually 

2 Soil quality - Test soil quality for the last time to ensure that the soil is not 

polluted or contaminated with fuel oil; ensure that the site is 

ecologically restored. 

Hired 

technicians 

Ks. 400,000 Semi-annually 

3 Erosion and 

sedimentation 

- Ensure that no erosion and sedimentation take place during 

the Decommissioning/Rehabilitation Phase. 

- Monitor the situation, take corective measure. 

5 EMP cell 

members, 20 

trained staff 

Free of charge Occasionally, 

weekly, 

monthly 

4 Community 

Health and 

Safety 

- Manage to ensure that community health and safety are not 

compromise during Decommissioning/Rehabilitation Phase; 

ensure that the site is safe for local community at 

Rehabilitation Phase. 

- Monitor the situation; take corective measure. 

5 EMP cell 

members, 20 

trained staff 

Free of charge From time to 

time 

5 Biodiversity - Ensure for effective rehabilitation (reforestation) 

- Ensure that replanted trees are all well-reestablished; replant 

new sapling necessary. 

- Continue regular tending (weeding, application of fertilizer, if 

necessary) of the replanted trees for at least 2 years. 

- Monitor the effectiveness of decommissioning/rehabilitation 

work. 

- Monitor and take corective action. 

5 EMP cell 

members, 20 

trained staff 

Free of charge From time to 

time 
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Commitment 

 

The project proponent has made a sincere commitment to conduct the above-mentioned 

specific monitoring programme on a regular basic. The finding of monitoring results will be 

duly submitted to the authority, Environmental Conservation Department (ECD) semi-

annually. 

 

 

 

 

 

U Sein Myo Aung 

Executive Director 

Ngwe Yi Pale' Cement Co., Ltd 
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8.5.1 Industrial Risk Management Plan (IRMP) 

Generally from economist's point of view "Industrial Risks" is defined as factors that can 

impact a particular industry. For instance, negative impact on profitibility, sales, cash flow, 

growth, stock prices etc. In other words, industrial risks mean factors that can beyond the 

scope of this EIA report. 

From purely environmentalist's perspective the industrial risks are: 

- Industrial air pollution, industrial water pollution and industrial land pollution and so 

on. 

Industrial air pollution (emission) 

The main emission from a coal-fired thermal plant includes SO2, NOx and particulate matter 

(PM). 

In this context Ngwe Yi Pale' Co., Ltd has quite effectively managed these emission. SO2 is 

managed/mitigated by applying dry FGD (Flue Gas Desulphurization) method where 

pulverized limestone is used as desulphurization agent. 

NOx is managed/mitigated by applying complete combust ion method where the temperature 

is maintained at 800-900 
o
C with the aid of cyclone separator and FD fan. 

PM is managed/mitigated by application of ESP (Electrostatic precipitator) and a series of 

bag filters. (These are already described earlier in Chapter – 6). 

In this EIA context industrial risks refer to occupational risk or health risk. (Risk is defined as 

a chance or probability that a person will be harmed or experience an adverse health effect if 

exposed to a hazard). 

Risk Management Plan (RMP) 

Simple way of risk management in coal-fired thermal plant: 

- Identify the risks/hazards 

- Analyse and evaluate risk 

- Manage the risk (control and treat the risk) 

After risks are identified and evaluated the first management plan to execute will be to 

provide. Communication and training for all workers. 

Provision should be made to provide OHS orientation training to all employees to ensure they 

are appropriate of the basic site rule of work at the site and of personal protective and 

preventing injury to fellow workers. 
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Training will consist of basic hazard awareness, work place specific hazard, safe work 

practice, and emergency and procedure for fire, excavation and natural disaster as 

appropriate. 

The training should also cover: 

- Knowledge of materials, equipment and tools 

- Known hazards and how to control 

- Potential risks to health 

- Precaution to prevent exposure 

- Hygiene requirement  

- Wearing and used of PPE and 

- Appropriate response to incidents and accidents. 

Industrial risks and management 

Actually there are a variety of industrial health risks and hazards. Risks of particular concern 

during the operation of a coal-fired thermal plant are: 

1) Non-ionizing radiation 

2) Heat  

3) Noise 

4) Confined space 

5) Electrical hazard 

6) Fire and explosion 

7) Chemical hazards and  

8) Particulate matter (PM) 

1) Non-ionizing radiation 

This is a work site hazards where workers are exposed to electric and magnetic fields (EMF). 

This is due to working near electric power generator, equipment and connecting high voltage 

terminal lines. High voltage line contributes to greater electric field impact at a coal-fired 

thermal plant site. 
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Management 

- Identify the potential exposure level in the work place. 

- Train workers in the identification of occupational electric and magnetic fields. 

- Establish safety zone to differentiate between work areas with elevated EMF level 

compared to those acceptable for public exposure; limit access to only properly 

trained workers. 

- For practical purpose increase the distance between the source and workers, if 

possible; or apply shielding material (metallic coating which are earthed). 

2) Heat 

In Coal-fired thermal plant occupational exposure to heat occurs during operation and 

maintenance of combustion units (furnace, boiler, cyclone, etc.), hot pipes and related hot 

equipment (generator, turbine). 

Management 

- Regularly inspect and maintain pressure vessels and piping's. 

- Provide adequate ventilation (fans) in work areas to reduce heat and humidity. 

- Reduce the time required for working in elevated temperature environment; ensure 

access to drinking water. 

- Insulate and shield surfaces where workers come in close contact with hot equipment 

such as combustion units, generators and pipes. 

- Stick warning signs near high temperature surface. 

- Provide PPE as appropriate, including outfits, insulated gloves and shoes. 

In this project context the company has maximized mechanical automation works and 

minimized manual works as far as possible thus minimizing exposure to heat. 

3) Noise 

In a coal-fired thermal plant high level noises are generated from a variety of sources, for 

instances, turbine, generators and auxiliaries, boiler and auxiliaries such as pulverizer; diesel 

engine; fan and ductwork; pumps; compressor; condensers; precipitators, including rappers 

and plate vibrators; piping and values; motors; transformer; circuit breakers and cooling 

tower. 
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Management 

- Select and procure equipment with lower sound power level in the first place, if 

possible. 

- Ensure that no worker is exposed to noise level greater than 85 dB(A) for a duration 

of 8 hours without PPE (ear plugs, ear muffs). 

- No ear should be exposed to a peak sound level of more than 140 dB(A) (PPE should 

be capable of reducing sound level at the ear to level 85 dB(A). 

- If possible, limit the duration of noise exposure. (For every 3 dB(A) increase in sound 

levels, the allowed exposure period should be reduced by 50 percent). 

- Install acoustic insulating materials; for example, install silencer for fan; muffler or 

noise abator on engine exhaust and compressor component. 

- If possible, isolate the noise sources or relocate noise source to less sensitive area. 

- Install sound insulation in the room;  

- Check daily high noise level time 

- Conduct periodic medical hearing checkup on workers exposed to long hours of high 

noise level 

In this project context the project proponent has applied mechanical automation system as far 

as possible minimizing exposure of workers to high sound level. Two noisy crushers are 

stationed underground to minimize sound level and dust generation. 

- Install vibration absorber or vibration dampening pads or devices 

- Limit the duration of exposure 

- Check the daily exposure time of vibration 

4) Confined space 

In this coal-fired thermal plant context specific areas for confined space entry including; 

- Ash silos, turbine house, condenser, and cooling water tower. 

As the operation of the plant involves mechanical automation and control normally no worker 

will have to enter confined space. However, during certain maintenance activities workers 

will have to enter such confined space. 

Management 

- First of all thoroughly train workers for working in confined space 

- Provide safety measures for venting, monitoring and rescue operation as far as 

possible. The area adjoin an access to a confined space should provide ample room 

for emergency and rescue operation. 
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- Access hatches should accommodate 90% of the workers to work in such confined 

space. 

- Prior to entry into a confined space  the following should be checked and prepared in 

advance: 

- Process or feed lines into the space should be disconnected or drained, and blanked 

and locked out. 

- Mechanical equipment in the space should be disconnected, de-energized and locked 

out as appropriate. 

- The atmosphere within the confined space should be tested to ensure the oxygen 

content is between 19.5% and 23% and the presence of any flammable gas or vapor 

does not exceed 25%. (If the atmospheric conditions are not met. The confined space 

should be ventilated until the target safe atmosphere is achieved. 

- Entry is only to be undertaken with appropriate PPE. 

- Safety precaution should include Self Contained Breathing Apparatus (SCBA), life 

lines, and safety watch worker stationed outside the confined space with rescue and 

first aid equipment readily available. 

- No worker will have to work alone in a confined space (no lone and isolated workers 

in such a space). 

5) Electrical hazards 

Energized electrical equipment and power lines can pose electrical hazards for workers at the 

coal-fired thermal plant. Exposed or faulty electrical devices e.g. circuit breakers, panels, 

cables, cords and hand tools, can pose risk to workers. Over hand wire can be stuck by metal 

devices (poles, ladder) and by vehicles with metal booms etc. 

Management 

- Provide specialized electrical safety training to workers working with or around 

exposed components of electric circuit. For instance training in basic electrical theory, 

proper safe work procedures, hazard awareness and identification, proper use of PPE, 

proper lockout/tagout procedure, first aid including CPR (Cardiopulmonary 

Resuscitation) and proper rescue operation. 

- Install hazard warning light inside electrical equipment enclosure to warn of 

inadvertent energization; mark all energized electrical devices and lines with warning 

sign. 

- Protect power cords and extension cords against damage from traffic  

- Use of voltage sensors prior to and during workers entrance into enclosure containing 

electrical components. 
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- Deactivate and ground line power equipment and distribution lines wherever possible 

before work is performed on or proximal to them. 

- Check all electrical cords, cables, and hand power tools for faults. 

- Establish "No Approach Zone" around or under high voltage power line. 

6) Fire and explosion 

Coal-fired thermal plant stores, transfers and use large quantity of coal; therefore, careful 

handling is necessary to mitigate fire and explosion risks. Especially, fire and explosion 

hazards increase as the particle size of coal is reduced. In this project context pulverized coal 

can fuel a propagating explosion occur within thermal cycles, cyclones, bag filters, 

pulverized coal system, crushers and other process or conveyance equipment. 

Coal-fire thermal plant also have to use fuel oil (diesel) but fuel oil requirement is low (only 

10000 gallons/month) as most activities involve the use of electricity. Diesel is shared with 

the other two cement plants from a common depot. Diesel is flammable and therefore careful 

handling is necessary. 

Management 

- Draw up a plan for prevention of fire and explosion and emergency plan  

- Provide specific worker training in handling of flammable materials (fuel oils and 

coal) 

- provide training in fire prevention, firefighting and suppression; also provide First Aid 

training 

- Provide firefighting equipment (fire extinguishers, water jet pump; fire water pond to 

be always filled with water). 

- Store coal in secured warehouse (concrete floor, steel walling and roofing); remove 

all ignition sources. (The project proponent does not need to store large quantity of 

diesel, which is shared with the fuel for 2 nearby cement plants.) 

- Set up alarm system; for instance, fire detector, heat and smoke detector, general 

alarm system for breakdown of machinery; alarm system for emergency shutdown of 

the plant etc. 

- Maintain boiler safety control for long term operation. 

- Implement start up and shutdown procedures to minimize the risk of suspending hot 

coal particles (e.g. in pulverize, mill and cyclone/during start up. 

- Never load hot coal into the pulverized fuel system. 

- Regular clearing of the facility to prevent accumulation of coal PM (e.g. on floor and 

equipment). 
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- Use automated combustion and safety controls. 

- Also use automated system such as temperature gouges or carbon monoxide sensor to 

survey coal storage area to detect fire caused by self-ignition and to identify risk 

points, if possible. 

- Display address or phone numbers of Fire Bridge, Ambulance Service, Hospital, 

Police Station etc. so that everyone can see easily. 

- Take out insurance for the power plant and consider for life insurance for every 

worker. 

7) Chemical hazard 

Chemical hazards are not envisaged as no hazardous chemicals are used. Water purification 

treatment have applied physical means – e.g. mechanical filter and zeolite softener, reverse 

osmosis membrane system etc. only small quantity of sodium hydroxide (a very mild 

chemical) is used for controlling the pH of water (Annual requirement: only 70 kg). 

The plant laboratory, for water quality testing, uses mostly DD test kit and JD test kit where 

negligible quantity is chemical are used. The test kit mainly operates physically. 

8) Particulate matter (PM) 

SO2 and NOx can be effectively mitigated and more of their traces, if any left, cannot be 

detected with naked eyes (unseen) and dissipate in the air shed. No further management 

necessary. 

Even though PM can be effectively mitigated it remains as ash or dust in large quantity and 

has to be managed. 

PM is generated in handling coal (non-pulverized and pulverized), additives (pulverized 

limestone) and solid fuel combustion waste (SFCW) such as ash. 

PM may contain silica, arsenic, coal dust, and other potentially harmful substances. The 

inhalation of silica PM or dust can cause silicosis (a disease of the lung). Inhalations of 

arsenic particles can lung cancer while prolonged contact with the skin can also cause skin 

cancer. Coal dust is well known for causing black lung disease or coal workers' 

pneumoconiosis. 

 Management 

- For effective management of PM (fly ash and bottom ash) the company has deployed 

1 electrostatic precipitator (ESP) and 7 bag filters where 230-604 tons of fly ash and 

153-403 tons of bottom ahs/down ash are collected. 

- Dry handling of dry ash is undertaken; the conveyor conveys the ash to respective fly 

ash and down ash silos.  
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- The ashes are used for making bricks (the company has two brick making machines 

that use fly ash from this coal-fired thermal plant and cement dust from the two 

nearby cement plants.) 

- Manage coal dust at crusher sites; to mitigate dust the crusher site is stationed under 

ground and furnished with 3 bags filters; part of the conveyor is also underground. 

- Limestone dust is generated in small quantity, only one thousandth that of coal, (ratio 

1000 coal: 1 limestone), it is reused. 

Other management works include: 

- Storage of coal in enclosed storage structure; e.g. warehouse with steel walling and 

roofing; storage of limestone in silo. 

- Spray water for suppression of dust especially at coal storage area and open ground. 

- Trucks loaded with coal are all well-covered with tarpaulins, to prevent PM emission 

and spillage. 

- Lower the drop height of truck during loading and unloading of coal to minimized PM 

generation. 

- Design and transport system inside the compound; conveyers are used for 

transportation of pulverized coal and limestone to hopper; conveyor is also used 

transportation of ash to ash silos; conveyors are enclosed (tubular conveyor). 

Other industrial occupation hazards such as: rotating and moving machines; eye hazards; hot 

work; ergonomic, repetitive motions and manual handling, and working at height already 

briefly described earlier in Chapter 8. 

8.5.2 Emergency Response Plan (ERP) 

An emergency is defined as an unplanned event when a project operation losses control or 

could lose control; of a situation that may result in risks to human health, property or the 

environment either within the facility or in the local community. 

Objectives: 

- to protect the people and environment, 

- incase of emergency light, major accidents, the certain shutdown of factory and other 

unexpected emergency  

- to prevent fatalities and injuries and to minimize danger and safety risks 

- to minimize damage to property and the environment by isolating the incident, and 

- to minimize panic and confusion through effective delegation of responsibilities. 
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All projects should have an emergency responsible plan that includes the following basic 

elements:   

- administration (policy, purpose, distribution etc.) 

- organization of emergency area (command center, medical station etc.) 

- roles and responsibilities 

- communication system 

- emergency response procedures 

- emergency resources 

- training 

- checklist (role and action list and equipment check list) 

- business continuously and compensation 

The project proponent has set up nucleus organization the EMP cell. The leader of EMP cell, 

EMP cell members and trained staff/workers will implement the general Emergency Plan and 

the specific Emergency Response Plan. Small teams are delegated to perform their 

responsibilities such as firefighting team, exvacution team, First Aid treatment and rescue 

operation team and temporary shelter preparation team. 

Emergency Preparedness Plan (EPP) 

First of all there should be an Emergency Preparedness Plan (EPP) which is an integral part 

of ERP. An EPP includes: 

- emergency preparedness training 

- emergency preparedness facility and resources before the actual planning and 

execution of ERP. 

(A) Training 

The emergency preparedness facilities and emergency response plan require training 

programs and practice exercise (drills) for testing systems to ensure an adequate level of 

emergency preparedness. Training programme will encompass: 

- identify training needs based on the roles and responsibilities, capabilities and 

requirements of personnel in an emergency. 
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- develop training plan to address needs, especially for firefighting, spill response and 

excavation 

- conduct annual or bi-annual training and perhaps more training when the response 

includes specialized equipment, procedures or hazards 

- provide training exercises to allow personal the opportunity to test emergency 

preparedness. 

These include: 

- desk top exercise with only a few personnel where the contact lists are tested and the 

facilities and communication assessed, and 

- response exercises such as drills/mock drills that allow for testing of equipment and 

logistics 

- debrief upon completion of a training exercise to assess the effectiveness of the 

training  

- record training activities and the outcomes of the training 

(B) Emergency preparedness facilities and resources 

These include: 

- Finance and emergency funds 

- Fire services 

- Medical services 

- Logistic especially contingency 

- Availability of resources 

- Mutual aid, and 

- Contact list 

(i) Finance and emergency funds 

A mechanism should be providing for funding emergency activities. 

(The company has a fund for execution of EMP of which USD 15,000 is allotted for 

emergency programme). 
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(ii) Fire services 

- First consider the level of local firefighting capacity (e.g. the township Fire 

Department and Fire Brigade) and whether the equipment is available for use at the 

thermal plant in the event of a major emergency. (It is expected that the township fire 

brigade can cope with an event of fire emergency). 

- Provide adequate firefighting facility (e.g. fire extinguisher, water jet pump, hydrants, 

water supplies/firefighting water pond and PPE. (The company has such facility). 

(iii) Medical services 

- Set up a medical facility (clinic) with medical workers (nurses); the clinic will be 

stocked with adequate medicine and drugs; also stocked with first aid kits and first aid 

facility. 

- Medical workers and workers trained in First Aid will give treatment; minor cases 

will be treated at the clinic; major cases will be admitted to the nearest hospital 

(Naunghkio Township hospital). 

(iv) Logistic especially  contingency 

- Designated certain vehicles (cars, trucks) for use in emergency cases for 

transportation of injured workers to the nearest hospital and for use in other 

emergency execution of materials. 

- Liaise with the township Ambulance services, as appropriate for emergency cases. 

(v) Availability of resources 

Take appropriate measures for managing the availability of resources in case of emergency. 

These include: 

- Maintain a list of external equipment, personal, facilities, funding, expert knowledge 

and materials. That may be required to respond to emergency. (The list should include 

personnel with specialized expertise for spill cleanup, flood control, water treatment 

etc.) 

- Provide personnel who can readily call as resources as required (e.g. EMP cell 

members and trained staff) 

- Track and manage the costs associated with emergency resources. 

(vi) Mutual Aid 

- Mutual aid agreement decrease administrative confusion during emergency and 

provide a clear basis for response for mutual aid providers (e.g. mutual aid 

agreements with Township Fire Brigade and Township Red Cross Society). 

- Mutual aid agreement will be maintained with the Fire Brigade and the Red Cross 

Society to allow for sharing of personnel and specialized equipment. 
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(vii) Contact list 

- Keep a list of contact information for all internal and external resources and 

personnel. The list will include the name, description, location and contact details 

(for example address, telephone numbers, email etc. of the Fire Brigade, the Red 

Cross Society. The Ambulance Service, the Township hospital, the local authority, 

Police Station etc.). 

(C)  Pragmatic Emergency Response Plan 

With the exception of fire accident, the probability of a major accident occurring in the coal-

fired thermal plant is really remote. Unfortunately there is the probability for fire outbreak 

due to the nature of work (the handling of large quantity of solid fuel). 

The emergency response plan especially for fire outbreak is already mentioned earlier; but is 

summarized below:  

Emergency response plan for fire emergency 

- first draw up a plan for prevention measures for fire accident (the company has 

already drawn up plans for fire prevention and fire fighting) 

- carefully plan for emergency response and procedures ( the company has already done 

this) 

- provide firefighting training for some workers (already done) 

- provide adequate firefighting facility, water ponds, hydrants, water jet pumps, and fire 

extinguishers; provide adequate PPEs such as firefighting suits, if possible.  

- regularly check the firefighting facility, its readiness; ponds to be always filled with 

water 

- organize mock drills regularly and assess the effectiveness of drills and training; 

assess the readiness, quick response and quick evacuation processes 

- provide First Aid Training to some workers 

- provide adequate first aid facility-such as stretchers, equipment, first aid kits 

including medicines; regularly check the condition of first aid facility 

- display addresses and phone numbers of Fire Fighting Brigade, Ambulance Service, 

Redcross Society, Hospital's emergency department, police station etc so that 

everyone can see easily 

- set up effective alarm system and control system both mechanically and manually 

control 



 
 

422 
Myanmar Environment Sustainable Conservation Co., Ltd 

- take out insurance for the company; also insurance for fire and flood disaster 

- effectively install lightning arrestors, lightning strips and rods, down lead and 

grounding electrodes  

- deploy tight security all the time (arson and sabotage could not be totally ruled out 

due to anti-big business, anti-tycoon and anti-crony mindsets of certain people) 

- in case of emergency excute the plan in a systematic manner as plan. 

The company has 5 kg extinguisher (49 nos.) and 35 kg extinguisher (12 nos.). There is a 

firefighting water pump station installed near cooling tower. Fire hydrants are already 

installed around the coal thermal plant, under coal conveyor belt and on both side of coal 

warehouse. 

 

 

Figure – 120: Layout plan for fire emergency plan (showing spots where hydrants, 

extinguishers, emergency exit and assembly point 
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(D) Business continuity and compensation 

In the aftermath of a major accident: 

- Assess the losses damages and injuries 

- Assess the cost for compensation 

- Undertake the compensation, rehabilitation and the curative measures for workers 

who had suffered injuries or death 

- Compensate for the less and/or damage, if any, suffered by the locals 

- Resume and continue the normal operation of the effected coal-fired thermal plant 

as soon as possible. 

8.5.3 Water Inlake Management Plan (WIMP) 

This coal-fired thermal plant applies wet cooling system, wet cooling account for the largest 

usage of water in coal-fired thermal plants. The cooling tower with a capacity of 2500 tons is 

built for this. 

Wet flue gas desulpherization or the so-called wet scrubber method has the second largest 

usage orf water in such a wet cooled plant. (In this project context only dry scrubber method 

is applied. Pulverized limestone is used as dry Fuel Gas Desulphurization (FGD) agent). 

Other used of water include: cooling power plant equipment: air heater and precipitator wash 

down, back flush from ion exchangeer, boiler waer purification (blow down), cooling blow 

down, etc. Samll quantity of water is lost due to evaporation leakage or spillage, etc. 

Management principle (conservation of water) 

Since a thermal plant required a large amount of water the water has to be recirculating for 

the purpose of conservation. (The once flow through system is considered a wasteful use of 

water and therefore no longer applied in most countries). 

Even in the wet cooling and recirculation system a large amount of water is needed to cool 

and condense the hot steam coming out of the turbine. The steam is cooled, and condensed 

back into water and recycled through the system. The cooling tower plays a major role in 

cooling. 

For execution of water intake management plan the following facts are considered: 

- availability water throughout the Operation Phase  

- water quality to be up to standard for a thermal plant 

- storage and distribution 

- application of water conservation method 
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Availability of water (management for sourcing water) 

Since coal-fired thermal power plant requires a large quantity of water the plants are 

established near a river or a large water body or water course or water source. 

The readily availability of water is the main issue; some plants in India and a few countries 

have to shut down due to water issue during the dry season of the year. 

In this project context there are no large river or water body nearby but only springs, 

streamlets and streams in the area. Only perennial springs or streamlets are considered; 

ephemeral springs or streamlets are not considered. 

Water is sourced from this perennial spring/streamlet that originates from ground water. 

The volume of water flow rate is 41.09 gallons/sec during the dry season. 

The water from this spring/streamlet supplies all the water required by the three plants (2 

cement plants and this proposed coal-fired thermal plant). 

Since water is almost 100% recirculate the annual required for this project is estimated at 

only 300,000 gallons. 

In case the availability of water throughout the year become an issue the company has plan B 

for sourcing water from Nant Pan Si stream, further downstream, with larger volume of 

water. (The spring, the streamlet and Nant Pan Si stream are actually the one and same water 

course). 

Water quality  

For effective long term operation of the plant water quality has to be maintained up to 

standards. 

The cooling tower needs softened water while the boiler (fluidized bed combustion boiler) 

needs demineralized water (R.O water). 

The raw water has to be treated in the first place. Mechanical filter and zeolite softener, 

Reverse Osmosis (R.O) membrane system and mixed bed (cat ion +Anion) Resin system are 

applied. To control pH the chemical sodium hydroxide (NaOH) in small quantity has to be 

applied from time to time (from acid to alkali condition). 

The company has also set up a laboratory for regular testing of water quality, mostly using 

water test kit e.g. DD test kit and JD test kit. 

Water storage and distribution management 

The water sourced from the said streamlet flows by means of gravity flow, through PVC 

pipe, into company's common ground tank (for all three plants, 2 cement plants and 1 coal-

fired thermal plant). 
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From the common ground tank the water is pumped and flowed through 2,100,000 million 

and 1,500,000 gallons tank and into 100,000 gallons tank. (The water from two much larger 

tanks is distributed to the two cement plants nearby). 

The 100,000 gallons tank is for the coal-fired thermal plant. The water has to undergo a series 

of treatment: mechanical filter, zeolite softener, R.O membrane and mixed bed (cat ion + 

anion) resin system to achieve the required standard. 

The treated softener water (for cooling tower) and R.O demineralized water (for boiler) are 

separately stored in respective tanks. 

R.O demineralized water in the boiler is heated by furnace for generation of hot steam which 

drives the turbine for the generation of electricity for the two cement plants and for domestic 

uses. 

The hot steam is cooled, and condensed into water and recirculate through the cooling tower. 

The cooled and condensed water has to pass through a series of 3 cooling tanks and finally 

recirculate by filtered pumps. Part of the water is also reused as boiler feeder water. The 

purified pure water is also for domestic uses. 

Application of water conservation method 

Fresh water resources are getting scarcer annually and conservation of water is one of the 

main theme in environmental conservation. 

- The first and foremost principle in water conservation in the coal-fired thermal plant 

is the almost 100% recirculation and reuse of water, known as closed circuit wet 

cooling system. The hot steam used for driving turbine blades (for generation of 

electricity) is cooled, condensed into water and recirculate. The company, with 

environmental awareness in mind, is applying this method. (The once flow through 

non-recirculating system is the wasteful use of water and no longer suitable in the area 

of environmental awareness). 

- Secondly, the dry FGD system or dry scrubber system is applied for the conservation 

of water. Pulverized limestone is used as an effective Fuel Gas De-sulphurization 

agent. Very small quantity of pulverized CaCO3 (the ratio for pulverized limestone to 

pulverized coal is 1:1000) is burnt together with pulverized coal. This is an affective 

FGD method also known as dry scrubbing. (In wet scrubbing method lime water, 

known as chemical dozing, is applied, it has to use a relatively large quantity of 

water). 
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Dry scrubbing and wet scrubbing have both advantages and disadvantages; that is, dry 

scrubbing cannot be termed the best method or perfect method. But for the sake of 

water conservation it is advantageous. 

- To effectively conserve water dry ash handling method, where no water is used is 

applied. The down ash and fly ash are collected at the bottom by mean of a conveyor 

that conveys the ash to ash silos by mechanical means. There are separate silo for 

down ash and fly ash. 

In wet ash handling method relatively large quantity of water has to be used. There 

should be an ash pond to collect the ash by wet handling method. Unless the ash pond 

is property lined or sealed it can have negative impact on the subsoil and underground 

water. 

Even though the water is almost 100% recirculated there are occasions where 

waste/used water have to be discarded. For instance: boiler blow down has to be done 

daily and the water discharged. Cooling blow down has to be done weekly. 

Some equipment have to be washed from time to time e.g. air heater, precipitator and 

the washed water is discharged; the work place is rarely washed. Small quantity of 

water is lost through evaporation spillages or leakages. Therefore, it is estimated that 

60-80 tons of new water has to be replenished (make up water). 

The company has done its best for minimization of water uses. Workers are educated 

and trained for the conservation of water and other resources such as energy and fuel. 

8.6 Content of each subplan 

8.6.1 Objective 

 To ensure that EMP is thoroughly planned and effectively implemented and legal 

requirement are complied with. 

 To ensure that Monitoring Plan (MP) is throughly planned and effectively 

implemented. 

 To ensure that management action and monitoring action are duly taken. 

 To ensure that mitigation measures to be taken are duly implemented and 

 To ensure that the EIA report is not a formality but a meaningful tool for operating the 

project in an eco-friendly manner and in a sustainable way. 
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8.6.2 Legal requirement 

The legal requirement for the implementation of this project and National Environmental 

Quality guideline values to be complied with are already described earlier in Chapter-3 also 

in part (environmental health) in the earlier part of this Chapter-8. 

However the relevant requirement for implementation EMP and MP are reproduced below: 

- Environmental Conservation Law, 2012 

- Environmental Conservation Rules, 2014 

- Environmental Impact Assessment Procedures, 2015 

- National Environmental Quality  (Emission) Guideline, 2015 

- Boiler Law, 2015 

- The conservation of water Resources and River Law, 2006 

- The conservation of water Resources and River Rules, 2013 

- Occupational Health and Safety Law, 2019 

In implementing management and monitoring sub plan the project proponent will, most of 

all, comply with the National Environmental Quality (Emission) Guideline as prescribed by 

the Environmental Conservation Department (ECD), the Ministry of Natural Resources and 

Environmental Conservation (MONREC). 

The project proponent will regularly monitor the basic physical environmental parameters 

such as air quality and emission, noise level and vibration, water quality and effluent, and 

soil. 

The results will be compared with NEQEG (emission) guideline values prescribed by ECD; 

and improvement will be made as practical as possible. Where necessary the WHO guideline 

values or USNEPA guideline value will be also adopted. 

8.6.3 Overview map and site layout maps, images, aerial photo, satellite images 

Monitoring points where air quality/emission, noise level, water quality/effluent will be 

measured/tested; as well as points where water sample and soil sample to be taken are shown 

below: 



 
 

428 
Myanmar Environment Sustainable Conservation Co., Ltd 

 

 
Figure – 121: Satellite image of the area showing spots where soil samples are taken 
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Figure – 122: Satellite image of the area showing spots where water samples are taken 
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Figure – 123: Satellite image of the area showing spots where air quality and noise level are measured
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Regular, semi-annual, monitoring will be conducted and the findings will be reported to 

ECD. 

8.6.4 Implementation schedule 

The management and monitoring sub-plan (MMSP) will cover the three phases of the project. 

But for pragmatic purpose focus is made on the Operation Phase as the coal-fired power plant 

is already running. 

During the Preconstruction (Planning) Phase (plan only) 

First of all the authority of the company will plan and manage for the application of 

environmentally sound idea and technology. 

The authority of the company will plan and manage for the procurement of eco-friendly 

machinery, equipment, vehicles and materials etc (that generate less smoke, lower noise 

level, that consume less fuel oil, use fewer energy etc). 

The authority will plan for prevention/mitigation of air, water and land pollution in 

implementing the project. 

Implementation of EMP and MP will not commence as it is not pragmatic to do so. 

During the Construction Phase 

The project proponent will plan and manage for the construction of the coal-fired thermal 

plant in an eco-friendly manner. The use of eco-friendly building materials and the 

application of ecologically sound methodology in construction activities will be applied. All 

the impact/potential impacts anticipated during this Construction Phase will be taken into 

consideration and subsequent mitigation measures duly taken during the construction of the 

plant. The construction works will be undertaken with environmental awareness always in 

mind. The anticipated impacts during this phase will be always kept in mind and the 

mitigation measures to be taken will be duly taken. 

A contractor and party will be hired for tidying up the place after Construction Phase. During 

the Construction Phase, implementation of EMP and MP will be undertaken as practical as 

possible. The sub-plans are already described earlier. 

During the Operation Phase 

During this long Operation Phase the main task will be for the efficient generator of 60 MW 

electricity, sustainable operation of plant, maintenance and repair works.The task also 

involves the long term procurement and regular replenishment of raw materials coal and fuels 

etc.These works will be undertaken with environmental awareness always in mind. The 

predicted or anticipated impacts during this long phase will be kept in mind and the 

subsequent mitigation measures to be taken will be duly put in place. 
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The implementation of EMP will be undertaken effectively and the progress will be evaluated 

from time to time.MP will be also duly implemented according to plan.In other words, the 

main electricity production task and the EMP work will go hand in hand for the smooth and 

sustainable operation of the plant and the successful  implementation of the project. 

Sub-plan are already described earlier. 

During the Decommissioning Phase/Rehabilitation Phase 

After the end of the Operation Phase affective and meaningful decommissioning task will be 

carried out. A decommissioning contractor will be hired for decommissioning works. The 

project proponent will ensure that there is no residual impact left and there is no 

contaminated soil or substance left. After that effect revegetation of the site will be 

undertaken. In the aftermath of the project the site will be restored to it original condition. 

Implementation of EMP and MP will be undertaken as partial as possible during this phase. 

The sub-plan are already described earlier. The generalized implementation schedule of EMP 

and MP are depicted below is schematic diagram. 

Pre-

consturc-

tion 

Phase 

Consturction 

Phase 
Operation Phase 

Decommission

-ing and 

Rehabilita-

tion Phase 

1 year 2 years 30 years 2 years 

 EMP EMP + MP MP 

    

Figure – 124: Generalized time frame for planning and implementation of EMP and 

MP during the four phases of project life 

8.6.5 Management action plan  

Overall environmental and social management sub-plan and implementation of sub-plan are 

already described earlier in 8.5 (in tabulated form) in accordance with EIA procedure (2015) 

prescribed by ECD). 

For practical purpose management actions plan for: 

- air quality and emission 

- noise and vibration 

- water quality and waste water 

- solid waste  

- soil (erosion and sedimentation) and  

- occupational health and safety  
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During the Construction Phase and Operation Phase are described below. 

During the Construction Phase 

1. Air quality and management action plan 

Objective : The main objective is to mitigate/reduce emission (smoke or gaseous 

emission) and control air quality as practical is possible. 

Legal requirement : will comply with NEQEG emission guideline (2015), code No. 1.1, 

2.3.3.3 prescribed by ECD in EIA procedure (2015). 

Management action: The following will be implemented for all emission (fugitive emission 

of smoke and dust) during the Construction Phase. These have been extracted from mitigation 

measure described earlier in Chapter 6, 6.2.2.2 and Chapter 8, 8.5 in tabulated form and 

summarized below: 

- Comply with NEQEG emission guideline. 

- Do not clear vegetation more than necessary. 

- Procure equipment that any environmentally friendly, that emit less smoke. 

- Keep equipment, and vehicle well-lubricated to reduce emission, if possible. 

- Use fuel oil low in sulphur, if possible. 

- Avoid open burning of debris. 

- Spray water for suppression of dust. 

- Restrict vehicular movement. 

- Limit open stockpile of earth, sand, etc. 

- Provide PPE, face masks, nose and mouth covers to workers where necessary. 

- Conduct regular monitoring (semi-annually); hire technicians for this. 

2. Noise and vibration management action plan 

Objective : to mitigate/reduce noise and vibration level generated from construction 

activities. 

Legal requirement :  will comply with NEQEG guideline, 2015, prescribed by ECD, code 

No.1.3. 

Management action: The following will be implemented for the control/mitigation of noise 

level and vibration generated from construction activities. There have been excerpted from 

mitigation measures described earlier in Chapter 6, 6.2.2.3 and overall and chapter 8, 8.5 in 

tabulated form, and summarized below: 
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- Will comply with NEQEG guideline (2015) prescribed by ECD, code No. 1.3. 

- Procure eco-friendly machinery that emits lower noise level in the first place. 

- Noisy machine to be fitted with noise muffler or silencer, if possible. 

- Keep machinery and vehicle well-operated, well-maintained and well-lubricated to 

reduce noise level. 

- Ensure that foundations for equipment are stable to mitigated vibration. 

- Restrict limit truck movement. 

- Keep the road surface smooth and flat (to mitigate vibration). 

- Construction activities must be during daytime (no construction at night). 

- Keep big trees, if any, infect to absorb noise. 

- Provide PPE, ear muffs, to workers where necessary. 

- Conduct regular monitoring (semi-annually); hire technicians. 

3. Water quality and waste water management action plan 

Objective:  not to impact any surface water surface or underground quality and manage 

waste water (effluent). 

Legal requirement:  will comply with NEQEG guideline value 2015, prescribed by ECD, 

code No.1 and code No.1.2. 

Management action: The following will be implemented to control water quality and 

manage effluent. These have been extracted from mitigation measures described earlier in 

Chapter 6, 6.2.2.5 and Chapter 8, 8.5 (tabulated form) and summarized below: 

- Comply with NEQEG emission/effluent guideline. 

- Plan and manage for prevention on the water environment. 

- Manage so that construction activities do not impact surface or ground water. 

- Create systematic drainage system at construction site to manage waste/used water; 

also drainage system to manage storm water. 

- Keep natural drainage of the area in fact; ensure that construction of access road, and 

factory site do not damage natural damage. 

- Store fuel oil as well as used oils in a designated bunded side. 

- Avoid contamination of surface or underground water. 
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- Avoid accidental spillage; should spillage occur do not waste down with water (to 

prevent percolation), but immediately remove with absorbents or sawdust. 

- Avoid disposing of waste to any water body. 

- Educate workers for conservation of water. 

- No specific waste water treatment during Construction Phase. 

- Test water quality and effluent every six months; hire technicians. 

4. Waste management action plan 

Objective: to mitigate/reduce construction waste and domestic waste. 

Legal requirement: will comply with   Environmental Conservation Law, 2012 (to discharge 

the waste in accord with environmentally sound method and not to pollute the environment. 

Management action 

The following will be implemented for the management of waste. These have been excerpted 

from mitigation measures described earlier in Chapter 6, 6.2.2.5 and from EMP sub-plan, 

Chapter 8, 8.5 (in tabulated form) and summarized below: 

- Will comply with Environmental Conservation Law 2012, Article 14, 15, 32 and 

Environmental Conservation Rule, 2014, Rules. 69. 

- As regard domestic waste, educated and train worker for proper handling of waste, 

and minimize waste. 

- Separate waste into recyclable and non-recyclable ones use separate bin. 

- As regard construction waste – ensure large quantity of construction waste and 

leftover are temporarily dumped inside the construction site in a systematic way. 

- Surplus or left over material to be put up for sale later. 

- After completion of construction works hire a contractor and party for tidying up the 

site. 

- Material that should be disposed of will be disposed at the approved landfill. 

- Avoid open burning of debris by all means. 

5. Soil management action plan (emission and sedimentation) 

Objective: to avoid and prevent soil erosion and prevent the destruction of soil structure and 

profile due to construction activities. 

Legal requirement: to comply with Environmental Conservation Law, 2012. 
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Management action 

The following will be implemented for the management of soil. These have been extracted 

from mitigation measures described in Chapter 6, 6.2.2.4 and EMP sub-plan, Chapter 8, 8.5 

(in tabulated form) and summarized below: 

- Ensure that when doing construction work soil structure and profile are not destructed 

more than necessary. 

- Keep top soil and sub-soil separated (backfill sub-soil first and then top soil on top to 

facilitate re-vegetation). 

- Avoid contamination of soil as much as possible; no fuel spill or leaked; should there 

is a spill do not wash down with water (to prevent percolation into soil); remove spill 

immediately with absorbents (rags, saw dust); prevent spreading of spill. 

- Schedule the construction work so that large areas of soil are not laid bare during 

monsoon month. 

- Resurface and stabilize exposed ground surface after earth work. 

- Soil compacted by heavy trucks/machinery to be raked and restored. 

- Prevent soil erosion and sedimentation especially during monsoon season. 

- Run off from area adjacent the site will be diverted. 

6. Occupational Health and Safety management action plan 

Objective: try to achieve zero accident at work place as practical as possible. 

Legal requirement: to comply with Occupational Health and Safety Law 2019, (depicted in 

Chapter 3. 

Management action 

The following will be implemented. These have been extracted from mitigation measures 

described in Chapter 6, 6.2.2.6 and in EMP sub-plan, Chapter 8, 8.5 (in tabulated form) and 

summarized below: 

- Plan and manage for zero accident. 

- Create a safe working place and working condition. 

- Educate, train and supervise workers for good working practice, good safety practice 

and good housekeeping practice so that these good practices will be ingrained in each 

and every workers mind. 

- Provide adequate lavatory facility, bath and washing area; potable water. 
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- Provide adequate PPE, where necessary. 

- Provide First Aid training for some staff; keep First Aid Kit well-stored with medicine 

and drugs. 

- Develop emergency response plan for any unexpected accidents and injuries. 

- Display phone numbers of Ambulance Service, Red Cross Society, Hospital, Fire 

brigade etc. 

- Maximize mechanical labour and minimize manual labour as far as possible to 

prevent workers for over exertion, excessive repetitive motions, and to reduce fatigue, 

strain and injury on workers. 

- Cover the whole structure during Construction Phase with lace or nettling to prevent 

accidental of objects (a common civil engineering practice). 

During the Operation Phase 

1. Air quality and emission management action plan 

Objective : The main objecive is to mitigation/reduce emission and control air quality as 

practical as possible. 

Legal requirement : will comply with NEQEG emission standards guideline (2015), Code 

No.1.1, 2.3.3.3, prescribed by ECD in EIA procedure (2015), (Chapter 3, 3.5.1) 

Management actions : The following will be implemented for all emission (point soure 

emission or stationary emission and fugitive emission of smoke and dust), generated from the 

operation of the project. These have been extracted from mitigation measures described 

earlier in Chapter 6, 6.2.4.1 and environmental management sub-plans in Chapter 8, 8.5 

(tabulated form) and are summarized as below: 

- All air emission will comply with NEQEG emission standards values guideline 

mentioned above. 

- Procure eco-friendly machinery that emits less smoke in the first place. 

- Install emission management system e.g. Cyclone, ESP, filter bag house etc. between 

boiler and stack (as designed by Chinese experts). 

- Apply dry FGD using pulverized limestone. 

- Apply complete combustion method (maintain temperature at 800 – 900 
o
C) 

- Use dry coal in the first place. 

- Regular collection and disposal of coal dust, ash, and store in separate silo. 
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- Spray water for fugitive emission of dust; daily or as required (during dry months). 

- Restrict/reduce vehicular movement (speed limit 20 mph). 

- Always avoid open burning of debris and trash. 

- Develop green belt (plan fast growing trees) for trapping dust. 

- Keep equipment and vehicles well-operated, well-maintained and well-lubricated to 

reduce smoke. 

- Provide PPE (e.g. face mask, mouth and noise cover where necessary). 

- Implement GRM, so that locals can file complaint regarding smoke and dust. 

- Conduct regular monitoring (Preferable every 6 months; hire technicians for this). 

- Conduct daily overall visual inspection of smoke and dust condition. 

- Monitor effectiveness of mitigation measures taken, weekly or monthly. 

2. Noise and vibration management action plan 

Objective : The main objective is to mitigate/reduce noise and vibration level, generated 

from the operation of the factory. 

Legal requirement : Will comply with NEQEG emission guideline, 2015, prescribed by 

ECD, Code No.1.3. 

Management actions : The following will be implemented for the control/mitigation of noise 

level and vibration generated from the operation of the factory. 

These have been extracted from mitigation measures described earlier in Chapter 6, 6.2.4.2 

and overall environmental management sub-plans described earlier in Chapter 8, 8.5 in 

tabulated form, and summarized as below: 

- Will comply with NEQEG emission guideline (2015) prescribed by ECD, Code 

No.1.3 

- Procure eco-friendly machinery that emits lower noise level in the first place. 

- Install noise abating device e.g. silencer, muffler, where possible. 

- Ensure that foundations for machinery/equipment are stable to mitigation vibration. 

- Keep machinery and vehicle well-operated, well-maintained and well-lubricated to 

mitigate noise and vibration.  

- Restrict/limit vehicular movement to mitigate vibration. 
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- Create smooth road surface to mitigate vibration. 

- Develop green belt (plant fast growing grees) around the compound to abate noise. 

- Provide PPE e.g. ear muffs, ear protectors where necessary. 

- Conduct regular monitoring, preferably every 6 months; hire technicians for this. 

- Conduct regular daily inspection of noise condition. 

- Implement GRM (the locals can file complaints regarding noise). 

- Regularly monitor the effectiveness of mitigation measures taken weekly or monthly. 

3. Water qulaity and waste water management action plan 

Objective : The main objective is not to impact any surface or underground water quality 

and to manage the waste water (effluent). 

Legal requirement : Will comply with NEQEG emission guideline values (2015) prescribed 

by ECD, Code No.1.2 (generally application) and Code No.2.1.1 (coal fire power plant). 

Management action : The followings will be implemented to avoid the impact of waste 

water and to control/mitigate and manage waste water. 

These have be excerpted from mitigation measures described earlier in Chapter 6, 6.2.4.3 (b) 

and overall environmental management sub-plans edscribed earlier in 8.5 (tabulated form) 

and summarized as below: 

- Comply with NEQEG emission guideline values (2015) prescribed by ECD, Code 

No.1.2, and Code No.2.3.3.3. 

- Apply physical and chemical treatment of water for use in coal-fire thermal plant – 

e.g. mechanical filter, Reverse Osmosis method, Zeolite softener, and cat-ion + anion 

resin. 

- Ensure that all activities do not impact the ground water. 

- Avoid disposing of all waste, (solid and liquid) into any water body by all means. 

- Prevent oil spills or oil spread into any water body. 

- Apply 100% recirculation of water (for general conservation of water and for 

minimization of chemical treatment and purification), e.g. cooling tower. 

- Adhere to the principle of water conservation; educate staffs for this. 

- (As water is 100% recirculated industrial waste water is not an issue, only waste/used 

water). 
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- Set up network of drainage system for domestic waste water and storm water. 

- Domestic waste water (brown water) from office, dormitory, kitchen, baths etc. will 

end up in waste water pond and dry up (no special treatment required). 

- Black water for toilets will end up in septic tanks and soak pits. 

- Monitor water quality regularly (preferably every 6 months, hire technicians for this). 

- Conduct weekly visual inspection of water condition. 

- Monitor effectiveness of mitigation measures taken, weekly or monthly 

4. Waste (solid waste) management action plan 

Objectives : The main objective is to mitigate/reduce industrial waste and domestic waste. 

Legal requirement : Will comply with Environmental Conservation Law, 2012 and 

Environmental Conservation Rules, 2014. That is to discharge the wastes in accordance with 

environmentally sound methods and not to pollute the environment. 

Mangement actions :  The following will be implemented for the management of wastes 

generated. These have been excerpted from mitigation measures described earlier in Chapter 

6, 6.2.4.3 and EMP sub plan, Chapter 8, 8.5 (tabulated form). 

- Will comply with Environmental Conservation Law, 2012. Articles 14, 15, 32; 

Environmental Conservation Rules, 2014; Rule 69. 

- Educate and train staffs for the proper handling of wastes, educate them for good 

housekeeping, and minimization waste as practical as possible. 

- Collect coal dust and ash, daily by conveyor system and store them in silos for reuse 

(dry ash handling method to be applied. 

- As for domestic wastes (including negligible medical waste at clinic) collect them 

daily in small waste baskets or big garbage bins (waste baskets in office, clinic and 

dormitory; big bins placed in kitchen and elsewhere inside the compound) daily. Store 

them temporary at the waste dump insides the compound and disposed them 

fortnightly at the landfill by company's trucks. 

- Separate waste into recyclable and non-recyclable ones; dispose only those that are 

non-recyclable. 

- Avoid open burning of solid wastes. 

- Monitor waste management fortnightly or monthly. 

- Monitor the effectiveness of mitigation measures taken. 

- Implement GRM (locals can file complaint regarding waste). 
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5. Soil management action plan (erosion and sedimentation) 

Objectives : The main objective is to avoid and prevent soil erosion and prevent the 

destruction of soil structure and profile due to activities of the project. 

Legal requirement : To comply with Environmental Conservation Law, 2012. 

Management action : The following will be implemented for the prevention of soil erosion 

and destruction of soil structure. These have be extracted from Chapter 8, 8.5, EMP sub plan 

(tabulated form) and summarized below: 

- Ensure that there is no contamination of soil; avoid spillage of fuel on soil, 

remove the spill immediately. 

- Ensure that project activities do not impact soil structure (during the rainy season). 

- Ensure that soil is stable and not easily eroded; compact soil where possible). 

- Minimize the area of bare soil exposed (plant, grass and trees where possible to 

prevent erosion). 

- Control run off and storm water (create reliable drainage system; divert storm 

water so that it can flow freely). 

- Prevent dirt and debris getting the drainage causing siltation. 

- Monitor the soil condition weekly or monthly. 

- Monitor the effectiveness of mitigation measures taken (weekly or monthly during 

rainy season). 

6. Occupational Health and Safety management action plan 

Objectives : to avoid/prevent health impact on workers and try to achieve zero accident at 

work places as far as possible. 

Legal requirment : to comply with Occupational Health and Safety Law, 2019 

Management actions : The following will be implemented. These have been excerpted from 

mitigation measures described earlier in Chapter 6, 6.2.4.4 and in EMP sub plan, Chapter 8, 

8.5 and summarized below: 

- Create safe working place and working condition. 

- Educate, train and supervise workers for good working practice, good engineering 

practice, good safety practice, and good health and hygiene practice so that these good 

practices will be ingrained in their mind sets. 
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- Apply mechanical rather than manual works at the coal-fire thermal plant and also 

apply automation system as far as possible (the company is exactly doing this). 

- Train them for safety handling of coal, limestone, fuels and also train them for safety 

and efficient operation of all machinery and equipment at the power plants, e.g. 

crusher ,conveyor, boiler, furnace, turbine, water purification, hot system, cooling 

system, recirculation system etc. 

- Organize induction effective induction training; provide work manuals and safety 

manual. 

- Organize OHS training for all workers. 

- Avoid accidental fire and explosion by all means. 

- Set up alarm systems. 

- Provide basic First Aid training and Firefighting training for some workers; provide 

adequate equipment facility. 

- Set up factory clinic (the factory has one). 

- Develop plan for emergency response. 

- Take out insurance for the power plant and consider for life insurance for workers. 

During the Decommissioning Phase (action plan) 

Objectives : to undertake systematic decommissioning and rehabilitation of the site. 

Legal requirement : To comply with Environmental Conservation Law, 2012 and 

Occupational Health and Safety Law, 2019 (depicted earlier in Chapter 3). 

Management action : The following will be implemented. These have be extracted from 

mitigation measures described in earlier in Chapter 6, 6.2.6.1 and EMP sub plan, Chapter 8, 

8.5, and summarized below: 

- Plan and manage for safe and effective decommissioning work; 

- Hire a decommissioning contractor and party for demolition of buildings and 

structures and dismantling of equipment and tidying up the site. 

- Put up for sale those that are still useable and saleable; dispose those that are not. 

- Soil, if contaminated, will be removed and disposed. 

- Test air, water and soil quality for the last time to ensure that they are within 

guideline values (that air, water and soil are not polluted; no erosion of soil). 



 
 

443 
Myanmar Environment Sustainable Conservation Co., Ltd 

- Plant trees and commence rehabilitation work and ensure that the site is 

ecologically restored. 

- Ensure for effective restoration/reforestation; all replanted trees are well-

established. 

- Monitor the effectiveness of decommissioning and rehabilitation works. 

- Ensure that the site is safe for local communities after decommissioning and 

rehabilitation. 

8.6.6 Monitoring Plans 

In accordance with EIA format, overall and comprehensive monitoring plans are already 

described in Chapter 6, 6.2.5. 

This specific monitoring plans under the Environmental Mangement Plan (Chapter 8) are 

described in the following tabulated forms. 

Regular monitoring will be made during the Construction, Operation and Decommissioning 

Phase and the report will be submitted to ECD on a regular basis, (semi-annual short report). 
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Table – 38: Summary of monitoring plan during the Construction Phase 

Sr. 

No. 

Components/ 

issue 

Parameters to be 

monitored 

NEQEG 

guideline 

value 

Monitoring 

spot/site 
Frequency 

Responsible 

persons 

Costs    (once 

off) 
Remarks 

1. Air quality NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

200 µg/m
3 

100 µg/m
3 

50 µg/m
3 

25 µg/m
3 

20 µg/m
3 

400 µg/m
3
 

At construction site 

Coordinates: N. Lat 

22º 21' 32"; E. 

Long 96º 42' 10", 

At Lauk Hpan 

village 

Coordinates:  N. 

Lat 22º 21' 58.29"; 

E. Long 96º 42' 

48.17" 

At Khe San village 

Coordinates: N. Lat 

22º 20' 50.6"; E. 

Long 96º 40' 31.7"  

At Lei Gyi Taw 

village 

Coordinates: N. Lat 

22º 20' 13.83"; E. 

Long 96º 43' 31.29" 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

semi-annually 

EMP cell member 

and hired 

technicians 

 

EMP cell member 

and hired 

technicians 

 

 

 

EMP cell member 

and hired 

technicians 

 

EMP cell member 

and hired 

technicians 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

 

 

 

 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 
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2. Water quality BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

50 mg/l
 

125 mg/l
 

6-9 STU
 

10 mg/l
 

2 mg/l
 

50 mg/l
 

10 mg/l
 

400 mg/l
 

At stream 

Coordinates: N. Lat 

22º 22' 29.9"; E. 

Long 96º 42' 07.7" 

At Lauk Hpan 

Coordinates: N. Lat 

22º 21' 58.4"; E. 

Long 96º 42' 45.5" 

At Khe San village 

Coordinates: N. Lat 

22º 21' 08.7"; E. 

Long 96º 40' 24.0" 

semi-annually 

 

 

 

semi-annually 

 

 

semi-annually 

EMP cell member 

and hired 

technicians 

 

EMP cell member 

and hired 

technicians 

EMP cell member 

and hired 

technicians 

Ks 80,000 

 

 

 

Ks 80,000 

 

 

Ks 80,000 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

 

Technicians have 

to be hired 

3. Noise level dB(A) 

day and night 

70 dB(A) At construction site 

Coordinates: N. Lat 

22º 21' 32"; E. 

Long 96º 42' 10", 

At Lauk Hpan 

village 

Coordinates:  N. 

Lat 22º 21' 58.29"; 

E. Long 96º 42' 

48.17" 

At Khe San village 

Coordinates: N. Lat 

22º 20' 50.6"; E. 

Long 96º 40' 31.7"  

Semi-annually 

 

 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

EMP cell member 

and hired 

technicians 

 

 

EMP cell member 

and hired 

technicians 

 

 

EMP cell member 

and hired 

technicians 

 

Ks 70,000 

 

 

 

 

Ks 70,000 

 

 

 

Ks 70,000 

 

 

Ks 70,000 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

 

 

 

Technicians have 

to be hired 

 

Technicians have 



 
 

446 
Myanmar Environment Sustainable Conservation Co., Ltd 

At Lei Gyi Taw 

village 

Coordinates: N. Lat 

22º 20' 13.83"; E. 

Long 96º 43' 31.29" 

semi-annually EMP cell member 

and hired 

technicians 

to be hired 

4. Solid waste - monitor 

construction 

waste and 

disposal 

- monitor 

trash/garbage 

generated and 

disposal 

- 

 

- 

At construction site 

Coordinates: N. Lat 

22º 21' 32"; E. 

Long 96º 42' 10" 

Weekly 

 

 

EMP cell member 

 

 

Free of charges 

 

 

- 

 

 

5. Soil - monitor 

contamination of 

soil; testing soil 

quality 

 

 

 

 

 

 

 

- 

 

 

- 

Discharge Pond 

(domestic waste 

water 

sink)Coordinates: 

N. Lat. 22º 21' 

47.6"; E. Long 96º 

42' 40.6" 

At Lauk Hpan 

Coordinates: N. 

Lat. 22º 22' 08.2"; 

E. Long 96º 42' 

32.3" 

semi-annually 

 

 

 

 

 

semi-annually 

 

 

 

EMP cell member 

and hired 

technicians 

 

 

 

EMP cell 

members and 

hired technicians 

 

 

Ks 140,000 

 

 

 

 

 

Ks 140,000 

 

 

 

Technicians have 

to be hired 

 

 

 

 

Technicians have 

to be hired 
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- monitor soil 

erosion if any, 

(rainy season) 

At Khe San village 

Coordinates: N. 

Lat. 22º 21' 01.0"; 

E. Long 96º 40' 

45.9" 

At Lei Gyi Taw 

Coordinates: N. 

Lat. 22º 20' 50.8"; 

E. Long 96º 43' 

20.1" 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

mothly 

 

EMP cell 

members and 

hired technicians 

 

EMP cell 

members and 

hired technicians 

 

 

EMP cell 

members 

Ks 140,000 

 

 

 

Ks 140,000 

 

 

 

Free of charges 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

 

 

- 

6. Occupational 

health and 

safety 

- monitor OHS 

measures taken 

- monitor 

provision of First 

Aid Kits and 

stocking of 

medicines and 

drugs 

- monitor 

Emergency 

Preparedness and 

Response plan + 

actions 

-  At construction site 

Coordinates: N Lat. 

22°21'34.00", E 

Long. 96°42'8.57" 

monthly EMP cell 

members 

Free of charges 

 

 

- 
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7. Community 

health and 

safety 

- monitor CHS 

measures taken 

- monitor 

Emergency 

Preparedness and 

Response plan + 

actions 

- regularly 

monitor the well 

being of the 

locals 

-  At Lauk Hpan 

village 

Coordinates:  N 

Lat. 22°21'57.91", 

E Long.  

96°42'44.48" 

At Khe San village 

Coordinates:  N 

Lat. 22°20'52.41, E 

Long.  

96°40'19.59"E 

At Lei Gyi Taw 

Coordinates: 

N Lat. 22°20'11.18, 

E Long.  

96°43'32.22" 

quarterly 

 

 

 

 

quarterly 

 

 

 

 

quarterly 

EMP cell 

members 

 

 

 

EMP cell 

members 

 

 

 

 

EMP cell 

members 

 

Free of charges 

 

 

 

 

Free of charges 

 

 

 

 

Free of charges 

 

- 

 

 

 

 

- 

 

 

 

 

- 

8. Social issue, 

social illness 

- check social 

illness/ill social 

behaviour  

- monitor conducts 

of workers 

- check 

disciplinary 

action take 

-  At construction site 

Coordinates: N Lat. 

22°21'31.48", E 

Long. 96°42'9.32" 

weekly and 

monthly 

EMP cell member Free of charges 

 

- 

Note: The main component of green house gas (carbon dioxide) cannot be effectively measured and effectively mitigated. Other minor gas such as NO2 

and Ozone. 
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Figure – 125: Monitoring spots/sites during construction phase 
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Table – 39: Summary of monitoring plan during the Operation Phase 

Sr. 

No. 

Components/ 

issue 

Parameters to be 

monitored 

NEQEG 

guideline 

value 

Monitoring spot/site Frequency Responsible persons 
Costs 

(once off) 
Remarks 

1. Air quality Air quality 

NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

200 µg/m
3 

100 µg/m
3 

50 µg/m
3 

25 µg/m
3 

20 µg/m
3 

400 µg/m
3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At coal-fired Thermal 

plant 

Coordinates: 

 N. Lat 22º 21' 32";   

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2"; 

E. Long 96º 42' 32.3" 

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

At Lei Gyi Taw 

village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

check and monitor the 

continuous flue gas 

analyser installed 

Coordinates:  

N Lat. 22°21'35.55,   

E Long. 96°42'8.24" 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

 

 

 

 

 

 

 

EMP cell members 

and hired technicians 

 

 

 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

 

 

EMP cell members 

and hired technicians 

 

 

 

 

 

 

 

 

 

Ks 1,700,000 

 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

 

 

 

 

 

 

 

Technicians 

have to be 

hired 

 

 

Technicians 

have to be 

hired 

 

Technicians 

have to be 

hired 

 

Technicians 

have to be 

hired 
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Emission 

NO2 

PM10 

SO2 

 

510 mg/Nm
3 

50 mg/Nm
3 

900 mg/Nm
3 

 

check and monitor the 

continuous flue gas 

analyser installed 

 

weekly and 

monthly 

 

 

EMP cell members 

 

Free of charges 

2. Water quality 

/effluent 

Water quality 

BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

 

 

 

 

 

 

Effluent 

Arsenic 

Cadmium 

Chromium (total) 

Copper 

Iron 

Lead 

Mercury  

Oil and grease 

P
H 

Temperature 

increase 

Total residual 

chlorine 

Total suspended 

 

50 mg/l
 

125 mg/l
 

6-9 STU
 

10 mg/l
 

2 mg/l
 

50 mg/l
 

10 mg/l
 

400 mg/l 

 

 

 

 

 

 

 

0.5 mg/l 

0.1 mg/l 

0.5 mg/l 

0.5 mg/l 

1 mg/l 

0.5 mg/l 

0.005 mg/l 

10 mg/l 

6-9 S.U 

<3 º C  

 

0.2 mg/l 

 

50 mg/l 

 

At Stream 

Coordinates:   

N. Lat  22º 22' 29.9"; 

E. Long 96º 42' 07.7" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.4"; 

E. Long 96º 42' 45.5" 

At Khe San village 

Coordinates:  

N. Lat 22º 21' 08.7"; 

E. Long 96º 40' 24.0" 

At boiler blowdown 

Coordinates:  

N. Lat 22º 21' 32.9"; 

E. Long 96º 42' 07.6" 

At cooling tower 

Coordinates: 

N. Lat 22º 21' 32.9"; 

E. Long 96º 42' 06.4" 

At discharge point 

Coordinates:  

 

semi-annually 

 

 

 

 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

 

 

semi-annually 

 

 

 

 

 

 

 

EMP cell member 

and hired technicians 

 

 

 

 

EMP cell member 

and hired technicians 

 

 

 

EMP cell member 

and hired technicians 

 

 

 

EMP cell member 

and hired technicians 

 

 

 

 

EMP cell member 

and hired technicians 

 

 

 

 

 

 

Ks 80,000 

 

 

 

 

 

Ks 80,000 

 

 

 

 

Ks 80,000 

 

 

 

 

Ks 80,000 

 

 

 

 

 

Ks 200,000 

 

 

 

 

 

 

 

Technicians 

have to be 

hired 

 

 

 

Technicians 

have to be 

hired 

 

 

Technicians 

have to be 

hired 

 

 

Technicians 

have to be 

hired 

 

 

 

Technicians 

have to be 

hired 
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solids 

Zinc 

 

1 mg/l
 

N. Lat 22º 21' 28"; E. 

Long 96º 42' 07" 

semi-annually EMP cell member 

and hired technicians 

Ks 200,000 

 

 

Technicians 

have to be 

hired 

3. Noise level dB(A) 

day and night 

70 dB(A) At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";    

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.29"; 

E. Long 96º 42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7" 

At Lei Gyi Taw 

Coordinates: 

 N. Lat 22º 20' 13.83"; 

E. Long 96º 43' 31.29" 

semi-annually 

 

 

 

 

 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

 

semi-annually 

EMP cell member 

and hired technicians 

 

 

 

 

 

EMP cell member 

and hired technicians 

 

 

 

EMP cell member 

and hired technicians 

 

 

 

EMP cell member 

and hired technicians 

Ks 70,000 

 

 

 

 

 

 

Ks 70,000 

 

 

 

 

Ks 70,000 

 

 

 

 

Ks 70,000 

Technicians 

have to be 

hired 

 

 

 

 

Technicians 

have to be 

hired 

 

 

Technicians 

have to be 

hired 

 

 

Technicians 

have to be 

hired 

4. Solid waste - monitor industrial 

waste especially 

ash collection 

and storage at 

silos and reuse 

- monitor domestic 

wastes, collection 

and disposal 

- 

 

 

 

 

- 

At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";    

E. Long 96º 42' 10" 

 

Weekly 

 

 

 

 

 

EMP cell members 

 

 

 

 

 

Free of charges 

 

 

 

 

 

- 
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5. Soil - monitor 

contamination of 

soil; testing soil 

quality 

 

 

 

 

 

 

 

 

 

 

 

 

 

- monitor soil 

erosion if any 

(rain season) 

- 

 

 

 

- 

Discharge Pond 

(domestic waste water 

sink) Coordinates:  

 N. Lat. 22º 21' 47.6"; 

E. Long 96º 42' 40.6" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2"; 

E. Long 96º 42' 32.3" 

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

At Lei Gyi Taw 

Coordinates:  

N. Lat. 22º 20' 50.8"; 

E. Long 96º 43' 20.1": 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

monthly 

EMP cell member 

and hired technicians 

 

 

 

EMP cell member 

and hired technicians 

 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

 

 

 

EMP cell member 

Ks 140,000 

 

 

 

 

Ks 140,000 

 

 

Ks 140,000 

 

 

 

Ks 140,000 

 

 

 

Free of charges 

 

Technicians 

have to be 

hired 

 

 

Technicians 

have to be 

hired 

 

Technicians 

have to be 

hired 

 

Technicians 

have to be 

hired 

 

- 

6. Occupational 

health and 

safety 

- monitor OHS 

measures taken 

- monitor provision 

of First Aid Kits 

and stocking of 

medicines and 

drugs 

-  At the coal-fired 

Thermal plant site  

Coordinates:  

N Lat. 22°21'34.00",   

E Long. 96°42'8.57" 

 

monthly 

 

 

 

 

EMP cell members 

 

 

 

 

Free of charges 

 

 

 

 

 

- 
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Note: As regard air quality monitoring this will be conducted three times (three 24 hours days) to represent the actual situation during semi-

annual monitoring as directed by ECD. 

- monitor 

Emergency 

Preparedness and 

Response plan + 

actions 

- Check the clinic 

treatment record 

At clinic 

Coordinates: 

 N Lat. 22°21'31.65,  

E Long. 96°42'43.91 

monthly EMP cell members Free of charges 

 

- 

7. Community 

health and 

safety 

- monitor CHS 

measures taken 

- monitor 

Emergency 

Preparedness and 

Response plan + 

actions 

- regularly monitor 

the well being of 

the locals 

-  At Lauk Hpan village 

Coordinates:   

N Lat. 22°21'57.91",  

E Long.  96°42'44.48" 

At Khe San village 

Coordinates:  

 N Lat. 22°20'52.41,  

E Long.  96°40'19.59" 

At Lei Gyi Taw 

Coordinates: 

N Lat. 22°20'11.18,   

E Long.  96°43'32.22" 

quarterly 

 

 

 

quarterly 

 

 

 

quarterly 

EMP cell members 

 

 

 

EMP cell members 

 

 

 

EMP cell members 

Free of charges 

 

 

 

Free of charges 

 

 

 

Free of charges 

- 

 

 

 

 

- 

 

 

 

- 

8. Social issue, 

social illness 

- check social 

illness/ill social 

behaviour  

- monitor conducts 

of workers 

- check 

disciplinary 

action take 

-  At the coal-fired 

Thermal plant site 

Coordinates:  

N Lat. 22°21'31.48",  

E Long. 96°42'9.32" 

At clinic 

Coordinates:  

N Lat. 22°21'31.65,   

E Long. 96°42'43.91" 

weekly and 

monthly 

EMP cell members Free of charges 

 

- 
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Figure – 126: Monitoring spots/sites during operation phase 
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Table – 40: Summary of monitoring plan during the Decommissioning Phase 

Sr. 

No. 

Components/ 

issue 

Parameters to be 

monitored 

NEQEG 

guideline 

value 

Monitoring spot/site Frequency Responsible persons 
Costs     

 (once off) 
Remarks 

1. Air quality NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

 

 

200 µg/m
3 

100 µg/m
3 

50 µg/m
3 

25 µg/m
3 

20 µg/m
3 

400 µg/m
3 

 

At old plant site 

Coordinates:  

N. Lat 22º 21' 32";    

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.29"; 

E. Long 96º 42' 48.17" 

At Khe San village 

Coordinates: 

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7" 

At Lei Gyi Taw 

Coordinates:  

N. Lat 22º 20' 13.83"; 

E. Long 96º 43' 31.29" 

annually 

 

 

 

annually 

 

 

 

annually 

 

 

 

annually 

 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

Technicians 

have to be 

hired once a 

years 

Technicians 

have to be 

hired once a 

years 

 

Technicians 

have to be 

hired once a 

years 

Technicians 

have to be 

hired once a 

years 

2. Water quality  BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

50 mg/l
 

125 mg/l
 

6-9 STU
 

10 mg/l
 

2 mg/l
 

50 mg/l
 

10 mg/l
 

400 mg/l 

At stream 

Coordinates:  

N. Lat 22º 22' 29.9"; 

E. Long 96º 42' 07.7" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.4"; 

E. Long 96º 42' 45.5" 

annually 

 

 

 

annually 

 

 

 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

 

 

Ks 80,000 

 

 

 

Ks 80,000 

 

 

 

Technicians 

have to be 

hired once a 

years 

Technicians 

have to be 

hired once a 

years 
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At Khe San village 

Coordinates:  

N. Lat 22º 21' 08.7"; 

E. Long 96º 40' 24.0" 

annually 

 

 

EMP cell member 

and hired technicians 

 

Ks 80,000 Technicians 

have to be 

hired once a 

years 

3. Noise level dB(A) 

day and night 

70 dB(A) At old plant site 

Coordinates:  

N. Lat 22º 21' 32";    

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.29"; 

E. Long 96º 42' 48.17" 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6"; 

E. Long 96º 40' 31.7" 

At Lei Gyi Taw 

Coordinates:  

N. Lat 22º 20' 13.83"; 

E. Long 96º 43' 31.29" 

annually 

 

 

 

annually 

 

 

 

annually 

 

 

 

annually 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

Ks 70,000 

 

 

 

Ks 70,000 

 

 

 

Ks 70,000 

 

 

 

Ks 70,000 

Technicians 

have to be 

hired once a 

years  

Technicians 

have to be 

hired once a 

years  

Technicians 

have to be 

hired once a 

years 

Technicians 

have to be 

hired once a 

years 

4. Solid waste 

(decommissio

ning wastes 

debris) 

monitor decomm -

-issioning works 

(dismantling, 

demolition and 

generation of huge 

quentity of debris, 

and systematic 

disposal and 

tidying up of the 

site 

- 

 

 

 

 

 

At the old plant; 

especially from open 

coal stock yard 

Coordinates:  

N Lat. 22°21'29.08", E 

Long. 96°41'57.13" 

 

Weekly/ 

monthly 

 

 

 

 

 

EMP cell member 

 

 

 

 

 

Free of charges 

 

 

 

 

 

- 
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5. Soil Test soil quality 

check for 

construction of 

soil (especially the 

soil at the spot 

once used as open 

coal stockyard). 

 

 

 

- 

 

 

 

- 

At old plant site,  

 from open coal stock 

yard.  Coordinates:  

N Lat. 22°21'29.08",  

E Long. 96°41'57.13" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2"; 

E. Long 96º 42' 32.3" 

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

At Lei Gyi Taw 

Coordinates:  

N. Lat. 22º 20' 50.8"; 

E. Long 96º 43' 20.1" 

annually 

 

 

 

 

annually 

 

 

 

annually 

 

 

 

annually 

 

EMP cell member 

and hired technicians 

 

 

 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

 

 

EMP cell member 

and hired technicians 

Ks 140,000 

 

 

 

 

Ks 140,000 

 

 

 

Ks 140,000 

 

 

 

Ks 140,000 

 

Technicians 

have to be 

hired 

 

 

Technicians 

have to be 

hired 

 

Technicians 

have to be 

hired 

 

Technicians 

have to be 

hired 

6. Occupational 

health and 

safety 

- monitor OHS 

measures taken 

- monitor First 

Aid Kits and 

stocking of 

medicines and 

drugs 

- monitor 

Emergency 

response plan 

- Check the 

clinic treatment 

record 

-  At the old plant site 

Coordinates:  

N Lat. 22°21'34.00",  

E Long. 96°42'8.57" 

 

monthly EMP cell member Free of charges 

 

EMP cell 

members 
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Note: Air quality is measured by hired technicians the equipment/instructment they used are EPAS scanner and EPAS air sampler (Respirable 

dust sampler Enirontech APM-460 NC). 24 hours for most parameters; 1 hour for NO2 and 8 hours for Ozone. 

Noise level is measured by digital sound level meter, EXTECH 407732. Vibration is measured by BENETECH vibration meter. 

Water sample is simply collected and brough back to Yangon and analysis is made by technicians at register laboratory, ISO TECH. 

Soil sample is also collected and brough back to Yangon and soil analysis is conducted by technicians at Department of Agriculture (Land Use). 

In addition to semi-annual monitoring of air quality and water quality seasonal monitoring (dry season and wet season) will be conducted during 

January (dry season) and July (wet season).  

7. Community 

health and 

safety 

- monitor CHS 

measures taken 

- monitor 

Emergency 

Preparedness 

and Response 

plan + actions 

- regularly 

monitor the 

well being of 

the locals 

-  At Lauk Hpan village 

Coordinates:   

N Lat. 22°21'57.91",  

E Long.  96°42'44.48" 

At Khe San village 

Coordinates:  

 N Lat. 22°20'52.41,  

E Long.  96°40'19.59" 

At Lei Gyi Taw 

Coordinates: 

N Lat. 22°20'11.18, E 

Long.  96°43'32.22" 

quarterly 

 

 

 

quarterly 

 

 

 

quarterly 

EMP cell members 

 

 

 

EMP cell members 

 

 

 

EMP cell members 

Free of charges 

 

 

 

Free of charges 

 

 

 

Free of charges 

 

 

- 

 

 

 

- 

 

 

 

- 

8. Social issue, 

social illness 

- check social 

illness and ill-

social 

behaviour  

- monitor 

conducts of 

workers 

- check 

disciplinary 

action take 

-  At the old plant site 

Coordinates:  

N Lat. 22°21'31.48",  

E Long. 96°42'9.32" 

weekly and 

monthly 

EMP cell member Free of charges 

 

- 
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Figure – 127: Monitoring spots/sites during decommissioning phase
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8.6.7 Projected budgets and reponsiblities 

The overall budget for implementation of EMP was already described in the earlier part of 

this Chapter-8 (8.4); where 0.5% of the project budget (that is USD 50,000) is set aside for 

implementation of EMP. The Sub-budget allotted for each programme is also described there. 

35% of EMP budget, that is USD 17,500 is allotted for monitoring programme. The fund 

cannot cover the whole life of the project (not even Operation Phase of 30 years). The fund 

will be only seed money; as time goes on more money will be added to the fund. 

The main expenses are for hiring experts/technicians for monitoring air quality/emission, 

noise and vibration, water quality/effluent and soil quality. 

There are EMP contractors in many development countries and they are hired to undertake all 

EMP tasks. But as there are no EMP contractors in Myanmar yet the said experts/technicians 

from other departments or from private laboratories have to be hired regularly, every 6 

months. The cost of hiring them is really high indeed; the main expense for monitoring 

works.  

And as there are no EMP contractors in the nation yet, the authority of Ngwe Yi Pale' Cement 

Co., Ltd has to make do with available staffs and resources. The EMP cell members (s) and 

specially trained staff (20) will be deployed for carrying out EMP tasks. All these 25 staffs 

are well-paid staff members and so there will be no extra cost for their specific fees; all will 

undertake monitoring works free of charge. 

All mitigation measures will be also taken, free of charge, by these 25 staffs, (a few more 

staff will be deployed from time to time, where necessary). Therefore, there will be also no 

extra expense for carrying out mitigation actions. 

However, there will be expenses for procurement of device or materials for taking mitigation 

measures. For instance, procurement of hoses for spraying water (dust suppression); water 

spraying to do undertaken once a day during the hot dry month; procurement of PPE, e.g. 

face masks, mouth and nose covers, ear muffs, boots helmets, gloves – etc. To be worn by 

worker expose to long hour of dust and high level noise. All these mitigation devices will be 

purchased from the main budget. 

Procurement and installation of ESP, bag filters, other mitigative devices e.g. noise 

abatour/silencers, vibration absorber will be borne by the project main budget. Procurement 

of fire extinguishers, hydrants, hoses, jet etc. will be also from the main budget, not from 

EMP budget) 



 
 

462 
Myanmar Environment Sustainable Conservation Co., Ltd 

Therefore, the actual expense will be for the hiring technicians for monitoring of air quality, 

noise level, water and soil quality. The once off cost and annual costs are shown in the table 

below:  

Cost for conducting monitoring 

Monitoring plan covering component/issue, parameter to be monitored, monitoring spot/site, 

frequency/timing, rewponsible person, once off cost, and remarks are already described (in 

tabulated form) earlier in 8.6.6. 

Based from that table the annual cost for monitoring can be calculated and shown below in 

table. 

During the Construction Phase 

Sr. 

No. 

Component/ 

Parameters 
Monitoring points Once off cost 

Frequency 

timing 
Annual csot Remarks 

1 Air quality - construction site  

- Lauk Hpan 

village 

- Khe San village 

Ks 1,700,000 

Ks 1,700,000 

 

Ks 1,700,000 

semi-annual 

semi-annual 

 

semi-annual 

Ks 3,400,000 

Ks 3,400,000 

 

Ks 3,400,000 

Technicians 

have to be 

hired 

2 Water quality - construction site  

- Lauk Hpan 

village 

- Khe San village 

Ks 80,000 

Ks 80,000 

 

Ks 80,000 

semi-annual 

semi-annual 

 

semi-annual 

Ks 160,000 

Ks 160,000 

 

Ks 160,000 

Technicians 

have to be 

hired 

3 Noise level  - construction site  

- Lauk Hpan 

village 

- Khe San village 

Ks 70,000 

Ks 70,000 

 

Ks 70,000 

semi-annual 

semi-annual 

 

semi-annual 

Ks 140,000 

Ks 140,000 

 

Ks 140,000 

Technicians 

have to be 

hired 

4 Soil - construction site  

- Lauk Hpan 

village 

- Khe San village 

Ks 140,000 

Ks 140,000 

 

Ks 140,000 

semi-annual 

semi-annual 

 

semi-annual 

Ks 280,000 

Ks 280,000 

 

Ks 280,000 

Technicians 

have to be 

hired 

 Total Ks 11,140,000 

Note – Detailed parameters for air, water, noise level are already described earlier in 8.6.6 

(together with NEQEG guideline values) 

 Coordinates for each monitoring spot are also described aerlier in 8.6.6. 

Note – Other parameter to be monitored/checked by EMP cell members are free of charges 

(all are well-paid staff) 
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During the Operaton Phase 

Sr. 

No. 

Component/ 

Parameters 
Monitoring points Once off cost 

Frequency 

timing 
Annual cost Remarks 

1 Air quality 

 

 

 

 

 

Emission 

- coal-fired power 

plant 

- Lauk Hpan 

village 

- Khe San village 

 

- continuous flue 

gas analyzer 

installed at stack 

Ks 1,700,000 

 

Ks 1,700,000 

 

Ks 1,700,000 

 

free of 

charges 

semi-annual 

 

semi-annual 

 

semi-annual 

 

monthly 

Ks 3,400,000 

 

Ks 3,400,000 

 

Ks 3,400,000 

 

free of 

charges 

Technicians 

have to be 

hired 

 

 

 

Just checking 

and 

monitoring 

LCD and 

record 

2 Water 

quality 

 

 

 

 

Effluent 

- coal-fired power 

plant 

- Lauk Hpan 

village 

- Khe San village 

 
- coal-fire thermal 

plant 

 

Ks 80,000 

 

Ks 80,000 

 

Ks 80,000 

 

Ks 80,000 

 

 

semi-annual 

 

semi-annual 

 

semi-annual 

 

semi-annual 

Ks 160,000 

 

Ks 160,000 

 

Ks 160,000 

 

Ks 160,000 

Technicians 

have to be 

hired 

 

 

 

Technicians 

have to be 

hired 

3 Noise level  - coal-fired power 

plant 

- Lauk Hpan 

village 

- Khe San village 

Ks 70,000 

 

Ks 70,000 

 

Ks 70,000 

semi-annual 

 

semi-annual 

 

semi-annual 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

Technicians 

have to be 

hired 

4 Soil - coal-fired power 

plant 

- Lauk Hpan 

village 

- Khe San village 

Ks 140,000 

 

Ks 140,000 

 

Ks 140,000 

semi-annual 

 

semi-annual 

 

semi-annual 

Ks 280,000 

 

Ks 280,000 

 

Ks 280,000 

Technicians 

have to be 

hired 

 Total Ks 11,300,000 

 

Note – Detailed parameters for air, noise level, water are already described earlier in 8.6.6 

(together with NEQEG guideline value). 

 Coordinate for each monitoring point are already mentioned earlier in 8.6.6. 

 – Other parameter to be monitored/checked by EMP cell member is free of charges (all 

are well-paid staff) 
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During the Decommissioning Phase 

Sr. 

No. 

Component/ 

Parameters 
Monitoring points Once off cost 

Frequency 

timing 
Annual cost Remarks 

1 Air quality 

 

 

 

- coal-fired thermal 

plant area 

- Lauk Hpan village 

- Khe San village 

Ks 1,700,000 

 

Ks 1,700,000 

Ks 1,700,000 

annual 

 

annual 

annual 

Ks 1,700,000 

 

Ks 1,700,000 

Ks 1,700,000 

Technicians 

have to be 

hired once a 

year 

2 Water 

quality 

 

 

- coal-fired thermal 

plant area 

- Lauk Hpan village 

- Khe San village 

Ks 80,000 

 

Ks 80,000 

Ks 80,000 

annual 

 

annual 

annual 

Ks 80,000 

 

Ks 80,000 

Ks 80,000 

Technicians 

have to be 

hired once a 

year 

3 Noise level  - coal-fired thermal 

plant area 

- Lauk Hpan village 

- Khe San village 

Ks 70,000 

 

Ks 70,000 

Ks 70,000 

annual 

 

annual 

annual 

Ks 70,000 

 

Ks 70,000 

Ks 70,000 

Technicians 

have to be 

hired once a 

year 

4 Soil - coal-fired thermal 

plant area 

- Lauk Hpan village 

- Khe San village 

Ks 140,000 

  

Ks 140,000 

Ks 140,000 

annual 

 

annual 

annual 

Ks 140,000 

 

Ks 140,000 

Ks 140,000 

Technicians 

have to be 

hired once a 

year 

 Total Ks 5,970,000 

 Annual Grand Total Ks 28,410,000 

 

The allocated fund for monitoring (USD 17500) will be adequate for one year; more money 

will have to be added later as time goes on. 

Responsibilities 

The responsible persons for undertaking monitoring action plan are the EMP cell leader and 5 

cell members. (EMP cell organization is shown earlier in this chapter.) In addition 20 

specially trained staff will carry out the monitoring works. While technicians will have to be 

hired semiannually these EMP cell members and 20 staff will carry on the regular weekly, 

and monthly monitoring especially, visual inspection/checking works on environmental and 

social components. 

In fact the EMP cell leader, cell member and 20 trained staff are responsible not only for 

monitoring, but all aspects of EMP. 

They will also supervise workers involved in taking mitigation measures. 
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9. PUBLIC CONSULTATION AND INFORMATION DISCLOSURE 

Public consultation is an integral part of EIA/IEE and EMP. Involving the public 

participation in the EIA/IEE/EMP work is fundamental to increasing the understanding and 

acceptance of the project. 

Public consultation and participation should be started at early as possible in the preparation 

of EMP. And it has to be a continuous process, especially during the Operation Phase, carry 

out from time to time. 

Purposes of the consultation during the preparation of the EIA/IEE/EMP report 

- To enlighten the locals/stakeholders about the project 

- To increase the understanding and acceptance of the project 

- To give the locals/stakeholders the opportunity to present their views, opinions, 

perception of the project, express their concerns, complaints, grievances etc 

- To identify impacts and issues that are not immediately obvious to project proponent 

and the EIA/EMP team 

- To access social assistant and community development needs for the 

locals/stakeholders 

- To gain community consent and to interact with the people to further strengthen 

existing cordial relationship 

- To tap local knowledge and to negotiate for mutually beneficial future that is 

sustainable and locally relevant 

Requirements for public consultations: 

- Public consultation should be conducted in the early phase of project 

- Must ensure the direct involvement of the locals/stakeholders 

- Must ensure that all locals/stakeholders who are interested will have the chance to 

fully participate, especially the vulnerable and marginalized group, 

- It should be a continuous process --- throughout the entire phase of the project, 

especially during the long Operation Phase, and 

- There must be an action plan or response programme such as complaints and 

grievances mechanism (CGM) to tackle any issue. 
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9.1 Methodology and approach 

Standard methodology applied here includes: 

(i) Consensus building: First of all a pre-sensitizing visits to the local authority 

(Village Administrator and party, elders) and briefing on the proposed project was 

carried out, and ask for their approval and assistant for holding the public 

consultation. 

(ii) Transect walk: site visit (visit to the village) and conduct visual inspection. 

(iii) Actual public consultation meeting: mainly involves disclosure of the proposed 

project and giving complete and accurate information; consultation mainly in the 

form of two-way conversation --- listening and talking; waiting for their response; 

further discussion. 

(iv) Interviews and discussions: 

- in the form of KII/SS, (Key Informant Interview/Secondary Source) for the 

gathering of secondary baseline socio-economical data and community profile 

with the aid of questionnaires 

- in the form of FGD (Focal Group Discussion); interview with few selected people 

(authority, knowledgeable persons) especially for ranking the pressing need of the 

locals for prioritizing the needs for community assistance and implementation of 

CSR. 

- Households Interviews (HHI) not conducted in this EIA study (Not a 

comprehensive SIA study) 

9.2 Summary of consultation activities 

(a) Preliminary counsultation meeting during the scoping study by MESC 

Date : 20-11-2017 

Time : 15:30 – 16:30 hours 

Venue : Village school, Lauk Hpan Village  

Attendees : 17 persons 
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A preliminary public consultation was held on 20-11-2017 between the responsible officers 

of the company and the locals. The village administrator and members, village elders and 

interested person and stakeholders have attended the consultation meeting. It was actually a 

sensitizing visit and briefing, explaining the proposed project to the locals and stakeholders. 

Minutes of meeting 

The responsible officer of the company, U Khin Maung Aye explained to them in general 

about the proposed project. The scoping team leader, U Myint Kyaw Thura explained to them 

how the scoping survey will be conducted, and how the detail follow up EIA study will be 

conducted later. 

They were invited to express their views and opinions. 4 attendees expressed their views. 

U Thein Aung, a local: The Company has done a lot for the good of the community; such as 

provision of water, building or major renovation and extension of school and village 

electrification. The company has also bought the land from the locals for the implementation 

of the project at appropriate prices. I have nothing more to say. 

U Pyin Nyar, a local: There can be both positive and negative impact when a project is 

implemented. We can now see evidence of positive (beneficial) impacts in the form of CSR 

programme such as building of road, building of school provision of water for the locals, and 

village electrification. The village has developed greatly and the locals are enjoying the fruit 

of CSR programme. Formerly the village was just a hamlet. Negative impacts have not yet 

seen. The eastern part of the village is quite far away from the community water pond and it 

has become a small issue. If possible I would like to ask the company for boring a new tube-

well. 

U Chann Thar, a local: There was/is no negative impact and so I have nothing to say about 

this. The company and the local community has become a family as we have cordial 

relationship. The company has provided donations and charities during occasions of Thar-

yay-nar-yay (joy and grief). 

Daw Yi, the headmaster: Formerly the school was only a small building. Thanks to the 

company, now we have new buildings (extensions) and more toilets for students. The 

company has also employed two female teachers for the school. This is good for the 

education of the local children. 
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Figure – 128: Preliminary public meeting at village school 

 

A transect walk visual survey was made later. The scoping team has not heard or witnessed 

any anti-project attitude among the locals. 

As the Ngwe Yi Pale Cement Co., Ltd has been operating the cement factory since 2014 the 

officials and staff of the company have already acquainted with the local elders it seems that 

the company has over all good relation with the locals. The company has already spent more 

than Ks 980 million in CSR programme for the region. It is quite clear that the 

implementation of the proposed project is welcome and the level of acceptance is high, given 

the fact that many youths are hoping for job opportunity. The authority of the company will 

prioritize the hiring of the locals if they are qualified for the jobs. 

(b) Public counsultation meeting during the EIA study 

Date : 28-2-2018 

Time : 15:15 – 16:15 hours 

Venue : Lauk Hpan Village Buddhist Monastery 

Attendees : 40 persons 

The responsible officers from Township General Administration Department, Special Police 

Branch and an NLD Township representative also attended the meeting. 

(Invitation cards were distributed to township level government officials of relevant 

departments, township CBOs, village administrators all heads of village households and 

stakeholders.) 
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Minutes of meeting 

First U Hla Myint (Yar-eain-hmoo), member of village administration very briefly explained 

to the participants, about the meeting. 

U Myint Kyaw Thura, team leader of EIA survey: Explained to them about the EIA survey to 

be undertaken; the anticipated impacts and how impacts will be mitigated in brief. That there 

will be both negative and positive beneficial impacts and that he would like to hear the 

comments and opinions from the participants. 

U Ye Lu, a local: He would like the village lamp posts to be well-lit at night. The dust 

generated due to vehicles and motorcycles movement at the village by pass road is a serious 

issue. 

U Khin Maung Aye, Deputy cement factory manager: The company will provide the light 

bulbs/lamps for the lamp posts but the villagers should look after the bulbs/lamps for 

maintenance. Waters will be regularly sprayed for suppression of dust. (Dust at the village by 

pass road is nothing to do with the project; it is due to the motorycle movements by the 

locals) 

U Hla Myint, Yar-eain-hmoo: We would like the road from the village to the clinic paved. 

U Khin Maung Aye (Dy. Manager): I will report this to the company authority and do this. 

U Gyi One, a local: This factory only brings benefit for us. Now we have 24 hours electricity. 

We no longer use firewood for cooking. The village has developed a lot. This factory is just 

like a mother for us. I, therefore, agree with the implementation of the project. 

The meeting was over at 16:20 hours. 

 

 
Figure – 129: Public consultation meeting during EIA survey 
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Figure – 130: FGD meeting 

 

 
Figure – 131: KII meeting 

Results of consultation 

Extrapolating from the results of these two meeting it is quite clear that the acceptance of the 

project by the local is high. This is due to the fact that the company has been in the area, since 

2004 and has already maintained good relation with the local community. 

The mind sets of the company’s authorities can be termed ―philanthropic mind sets‖. So far, 

the company has spent more than Ks 6,764,390,633 for effective and meaningful 

implementation of CSR programmes, (many CSR programmes are implemented even when 

the company has not realized any profit yet). 

One local, U Ye Lu asked for the village lamp posts to be well-lit with bulbs/lamps. It 

seemed there was lack of maintenance from the part of the villages. So the deputy manager 

replied that he would provide more bulbs/lamps but the villagers should take responsibilities 

for the bulbs/lamps. 
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As regards dust along the by-pass road the company shall tackle this issue by regularly spray 

water to suppress dust. 

U Hla Myint, Yar-eain-hmoo asked for the road between the village and clinic to be paved. 

As the deputy manager was not in a position to undertake this he would have to ask for 

permission first from the company authority and carry out the pavement of road. 

U Gyi One, a local simply said that the cement factory is real benefactor for the village and 

that he agreed with the proposed project. 

As Ngwe Yi Pale' Cement Co., Ltd has been in operation here for many years the local 

people are all familiar with the activities of the company. Many are employed in the factory. 

Name of local 
Things requested or issues 

raised 
Action taken by the company 

U Ye Lu - Request for the village lamp 

posts to be well-lit 

- Dust generated due to 

vehicular movement 

- Already done (during the 

submission of this amended EIA)  

- Already tackled (during the 

submission of this amended EIA) 

U Hla Myint - Request for paving the road 

between the village and clinic 

- Already done (during the 

submission of this amended EIA) 

  

The company has, no doubt, good relation with the local community. The acceptance of the 

proposed project is high to very high. 

(c) Public consultation meeting at Khe San village, Naunghkio Township 

Date : 9-3-2019 

Time : 08:30 - 10:00 hours 

Venue : Zeya-thu-kha Monastery, Khe San Village 

Attendance : 84 persons 

The meeting was attended by officers from the township General Administration Department, 

Township Agricultural Land Management and Statistics Department and Township forest 

Department, also officers of the Ngwe Yi Pale' Cement Co., Ltd., village administration and 

members, village elders, interested person and stake holder from Khe San, Lauk Hpan, Nant-

kel-aik, Kyan kinn and Pang Ti village. (Invitation cards were distributed to township level 

Government Officials relevant departments, township CBOs, village administrators all heads 

of village households and stakeholders.) 

U Sein Myo Aung, Director, Ngwe Yi Pale' Co., Ltd: I am Sein Myo Aung , the director of 

the company. Mingalarbar. Thank you all for your attendance in spite of the fact that you are 

tied up with your respective work/duty. As Khe San village is one of the nearest villages to 

our factory we want to know what impacts or disturbances are on your village and what issue 
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or problem you have to face. Our aim is to tackle the issue and solve the problems, if any. I 

also thank the authorities from governmental department for attending the meeting. 

Daw Hnin Mya Mya Oo (Deputy head of Township General Administration): What Ngwe Yi 

Pale' company have done so far are only for the development of the area and community. 

Before the establishment of this factory it was really bad for transportation as there is only 

one dirt road. As the company has upgraded the gravel road to paved road transportation has 

improved greatly. I believe that the local community has seen and felt the benefit. The village 

is also electrified by the company. To electrify a village is difficult even when done on self-

reliance basis. Ngwe Yi Pale' Co., Ltd has also contributed greatly to the community 

development concerning health and education. On behalf of the local people I greatly thank 

the company for this. I request all of you to give comments and express your views and 

opinions on the advantages and disadvantages of the project and to say what are still need for 

the development of the village and community. 

U San Kwei, the Khe San village administrator: When compared with the previous situation 

we have witnessed development a lot. Once transportation was very difficult but after the 

establishment of the factory in 2010 there is considerable development. Ngwe Yi Pale' 

Company has donated generously for the upgrade of school building, for the setting up of 

clinic, donation for the monastery and electrification of the village. 

The villagers from the nearby villages may have some needs for their villages. I therefore, 

would like to ask you to speak up for the good of your villages and express your view and 

opinion regarding the advantages and disadvantages of the existence of the factory. 

U Aung Khan, Yar-ein-hmoo, Nant-kei-aik village: Mingalarbar to all the officers, elders and 

all participants. My name is U Aung Khan and I am Yar-ein- hmoo of Nant kal-aik village. 

Since the emergence of this factory nine years ago (2010) I have seen no negative impact. 

Formerly transportation was really difficult. As the company has upgraded old road as well as 

built new road now it is becoming nearer to our village. When a meeting between the factory 

officers and local community in 2016/2017 I had attended that meeting. At that meeting we 

had mentioned the need for upgrade of road and village electrification. At the moment these 

two requirements have not achieved yet. We knew that the company has done a lot for the 

development of religion, socio-economic, health and education of local community. I ask for 

village road improvement and village electrification. 

U Sein Myo Aung, director: In the coming months, from June to October we will implement 

village road improvement and village electrification.  

U Khin Maung Aye, manager of the factory: We will do our best for village and community 

development. 

U Htun Kyaw, from Kyan-kin Ywar Thit village: Since the emergence of this cement factory 

there is considerable development for the area. I hope that later all villages in the area will 

achieve improved transportation and village electrification. 
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U Sein Myo Aung, Director: We have a plan for road upgrade and village electrification for 

all eight villages under Pang Ti village tract, even if the villagers do not ask for this. First 

priority will be for road. Only then can there will be good and easy transportation between 

the factory and nearby villages. The second priority will be village electrification. We will 

implement this plan steadily; there can be no problem with road and electricity. I want to 

know what do you want more for your villages. 

A local from Pang-ti village: We need renovation for Pang-ti village administrator office. 

U Sein Myo Aung, director: We will donate bricks and cement for renovation of that office 

U Khin Maung Aye, factory manager: I thank all the perticipants for attending the meeting. 

The meeting came to an end at 10:15 hours. 

 
Figure – 132: Public consultation meeting at Khe San Village 

 

(d) Public consultation meeting at Lauk Hpan village, Naunghkio Township 

Date : 9-3-2019 

Time : 10:30 - 11:45 hours 

Venue : Lauk Hpan Village Monastery 

Attendance : 127 presons 

The meeting was attended by an officer from the Township General Administration 

Department, Township Agricultural Land Management and Statistics Department and 

Township forest Department. 

(Invitation cards were distributed to township level Government Officials relevant 

departments, town CBOs, village administrators all heads of village households and 

stakeholders.) 
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U Myint Kyaw Thura, team leader MESC, scoping team: Mingalarbar to all the officers from 

governmental departments, organizations, village administration and members and all 

stakeholders. My name is Myint Kyaw Thura and my organization is Myanmar Environment 

Sustainable Conservation (MESC), which is a neutral organization. We have come again for 

conducting scoping study on the 60MW coal fired plant project. In 2018 we have been once 

to this area for conducting scoping and EIA and has already written a report. This time we 

come to investigate the condition for villages which are within the 2 mile radius from the 

factory. I therefore invite you to give comment and express your views and opinions frankly. 

Only then can we will be able to know the true situation. Thank you all. 

U Sein Myo Aung, director of the company: Mingalarbar. Thank you all for your attendance. 

As Lauk Hpan village is the nearest one to our factory we want to know your views, opinion 

and what you are feeling toward this factory. I invite you to speak and discuss frankly so that 

we will know the true situation. Thank you all. 

Daw Hnin Mya Mya Oo, Deputy head of Township General Administration Department: 

Mingalarbar. I am Daw Hnin Mya Mya Oo, the deputy head of Township General 

Administration Department. I am glad to see my local relatives again. Once I was a clerk at 

Lone Yone village administrator office. I was promoted and transferred to Kyauk mei 

township office. Now I has transferred to Naunghkio Township office as the post become 

vacant. I have been to this Lauk Hpan village many times. The situation has greatly changed. 

Once it was really difficult to travel during the rainy season. Now the village road is better 

than the town/city road. The village has been electrified and there are community water 

ponds for the villagers. The primary school is now as good as a middle school. All these 

benefit are due to the generosity of Ngwe Yi Pale' Company. The company has done a great 

deal for the development of the village and the local community. 

Now the company has come to do more assistance for the village on behalf of the people of 

Lauk Hpan village. I thank Ngwe Yi Pale' Company for all this development. 

U Hla Myint, Lauk Hpan Village Administrator: I thank the company for all the community 

assistance and development undertaken by the company.eg. religious, cultural, health, 

education, socio-economic, and village infrastructural development regarding village road, 

village water and village electrification. 

We have good relation between the company and the village. Whenever we asked for help the 

company used to take prompt action. We have good relation with the director, managers and 

staffs of the company. 

I invite you to give comment and express your view frankly. 

Daw Nan Shwe Kyar, a local: I would like to ask for the renovation of our monastery. 

U Sein Myo Aung , director: We will duly do that after the month of October. 
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Daw Aye Ywet, a local: I would like to ask for removal of the garbage dump at the southern 

part of the village. 

U Sein Myo Aung, director: With the aid of heavy machinery we will construct a new 

landfill. We will do it immediately. 

U Khin Maung Aye, factory manager: We will gradually carry out all the programmes for 

village development. If you have any difficult you can contact us through the village 

administrator. 

Thank you all. 

The meeting has come to a close at 11:45 hours. 

 

 
Figure – 133: Public consultation meeting at Lauk Hpan Village 

 

(e) Public consultation meeting at Lei Gyi Taw village, Naunghkio Township 

Date : 9-3-2019 

Time : 2:00 - 13:30 hours 

Venue : Lauk Hpan Village Monastery 

Attendance : 73 persons 

The meeting was attended by Township General Administration Department, the village 

administrator, responsible officer of the company and local elders. 

(Invitation cards were distributed to township level Government Officials relevant 

departments, township CBOs, village administrators all heads of village households and 

stakeholders.) 
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U Myint Kyaw Thura, team leader MESC: Mingalarbar to all the officers from governmental 

departments, organizations, village administration and members and all stakeholders. My 

name is Myint Kyaw Thura and my organization is Myanmar Environment Sustainable 

Conservation (MESC), which is a neutral organization. We have come again for conducting 

scoping study on the 60MW coal fired plant project. In 2018 we have been once to this area 

for conducting scoping and EIA and has already written a report. This time we come to 

investigate the condition for villages which are within the 2 mile radius from the factory. I 

therefore invite you to give comment and express your views and opinions frankly. Only then 

can we will be able to know the true situation. Thank you all. 

U Sein Myo Aung, director: I invite you to give comment and express your opinions and 

view frankly if there are any impacts or disturbances due to the operation of this factory. This 

is the main objective of this consultation meeting. 

Daw Htay, a local: Everything the company is doing is good. I would like the company to tell 

its drivers to drive their trucks in slow speed for the safety of school children. 

U Win Min Htun, the village administrator: Everything is ok. Due to heavy traffic there are 

dust during the dry season. Since there can be safety issue for school children and villagers I 

want to ask the company drivers to reduce the speed when driving inside or close to the 

village. Regarding environment we used to have 5 springs but now there are only 3 springs. 

There is water issue. If possible I would like to ask for the construction of village tube well. 

U Sein Myo Aung, director: We will warn our drivers again for reducing speed. We will set 

up speed limit at the road side and install slow down ridge on the road. We will plan water 

trucks for distribution of water to villagers. Later we will select spots where there are 

perennial springs and build water ponds and source water with the aid of pumps. 

Daw Tin Tin Htay, a local: I have nothing to say about the factory. I thank the company for 

village electrification. Being poor our main needs are water and electricity. 

Ma Wah, a local: I want the company to construct a building for the monastery. There are 

villagers who will donate their land for this. 

Daw Hnin Mya Mya Oo, Deputy head of Township General Administration Department: 

Even if there are land donors for the construction of a monastery there are legal process to do 

such as obtaining permit from the Home Affairs Ministry and the Religion Affair 

Department. So you have to wait for this matter for some times. 

U Win Min Htun, the village administrator: There are still some households that not have 

access to village electrification yet. I would like to ask for village electrification for each and 

every household. 
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U Khin Maung Aye, factory manager: The wire cable used for village electrification are not 

durable enough yet for more electric load, and that is the reason why all houses are not totally 

electrified. We have a plan for changing the old cables with new and better one. 

We have done our best for community development. However as we are tied up with our job 

there can be certain inefficiency and short coming. And I would like you to bear with us.  

Thank you all. 

The meeting was over at 13:30 hours. 

 

 
Figure – 134: Public consultation meeting at Lei-gyi-taw Village 

 

Results of consultation 

Sr. 

No. 
Issued raised/request made Reply from the company 

 At Khe San village  

1. 

 

- improved village road and  village 

electrification not materialized yet 

- the company will implement this during 

the coming June to October 

2. - renovation for village administration 

office 

- the company will donate bricks and 

cement 

 At Lauk Hpan village  

3. - renovation of the village monastery - will do this in the coming October 

4. - the yield of maize from the plot close to 

the factory has declined considerably 

- will seek the advice of agriculture 

expert and fix this promptly 

5. - removal of garbage dump at the 

southern part of the village 

- with the aid of heavy machinery a new 

landfill will be constructed 

immediately; already done 
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 At Lei Gyi Taw village  

6. - for company truck drivers to reduce the 

speed for safety of the school children 

- will again warn the drivers for this or 

punish them 

7. - there used to be 5 springs but now only 

3 springs left; there is the issue of water 

during dry months 

 

- water trucks will distribute water (Short 

term plan) 

- will select new perennial springs and 

build more community water pond for 

the village 

8. - to construct a monastery - still need permission from the Home 

Affair Ministry 

9. A few houses are not electrified yet - the old cable cannot bear extra load. 

There is a plan for changing the old 

cables with a new and better one. That 

is after this coal-fired thermal plant is 

in operation. 

 

On the whole the company has very good relation with the villagers of these villages. The 

reason is simple; the company has so far spent Ks. 989,089,750 for implementation of CSR 

programme for the whole area. 

During the meetings most villagers have expressed their gratitudes for the improvement of 

their village infrastructure road transportation, village electrification and community water 

ponds etc. The acceptance of the projects (2 cement plant and the coal-fired themal) by the 

locals in high. There is a good cordial relationship between the company and the local 

communities. In fact, they view the company as their great benefactor. 

9.3 Future ongoing consultations 

As mentioned earlier public consultation must be a continuous process throughout the project 

period, from the Pre-construction Phase, through the Construction Phase and Operation Phase 

to the Decommissioning Phase. One more public consultation meeting should be held during 

the Construction Phase. As regards the long Operation Phase (30 years) there should be 

regular public consultations annually or bi-annually depending on the situation, or from time 

to time whenever there is a need for public consultation. This is very important for 

maintaining the long term cordial relationship with the locals and hence the long term benefit 

for cement business. 

Grievances Redress Mecharism (GRM) 

The Grievances Redress Mecharism (GRM) Complaints and Grievances Mechanism (CGM) 

programme will be implemented throughout the entire project period. It will be practical, 

applicable, effective and meaningful, not a formality. The public relation officer and EMP 

cell leader will always give special attention to CGM. 
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The complaints handling and response will be effective. A hotline for complaint will be set 

up. The address and phone numbers of the plant (U Khin Maung Win, Manager, 09 

977150288) will be made available at the village administrative office so that any villager can 

see. A register book and a log book to documents all GRM will be kept and the 

complaints/grievance handling response and redress will be effective. The date and time of 

complaints; detail of complaint; action taken and if no action is required the reason why must 

be explained and all recorded and documented. The company on its part will endeavor to 

tackle all the issue of complaints with good intention. Post complaint contact, if any or if 

required, will be also documented. (All these will be tackled by U Khin Maung Win and his 

subordinates) 

Example of the log book sheet for GRM: 

1. Name of complainant (person/organization)  ----------------------------------------------- 

2. Date of receipt  ----------------------------------------------- 

3. Summary of complaint/grievance  ----------------------------------------------- 

4. Date of action taken  ----------------------------------------------- 

5. Action taken by who  ----------------------------------------------- 

6. If action is not required give the reason why  ----------------------------------------------- 

7. Grievance resolved/settled (Yes/No)  ----------------------------------------------- 

8. Any post GRM contact (Yes/No)  ----------------------------------------------- 

9. Any follow up issue or action (Yes/No)  ----------------------------------------------- 

10. Need a legal expert (Yes/No)  ----------------------------------------------- 

 

The main aim is to tackle all the issues arisen and solve the problems is a friendly manner for 

the long term benefit of both the community and the company. 

The problems or issues will be solved at the local level, as far as possible; will avoid going to 

court. 

The GRM will be for community grievance only not for staffs/employees. They can file their 

complaints or utter their dissatisfaction directly to the manager or company authority. 

Future public consultation will involve the continuation of CSR programme (affordable 

programme) and donation and charity works as far as possible. 
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A community development plan is drawn and the activities involve community assistances, 

donations, charities and community development (See also ANNEX). 

Community Engagement 

A Community Consultation Committee will be setup and the committee will comprise the 

manager of the plant, the Administration Manager (contact person), the EMP cell leader and 

six members and the liaison officer. This liaison officer will play a key role in community 

consultation meetings throughout the entire Operation Phase of the project. 

The venue for the regular or occasional public consultation meeting will be the meeting hall 

of the company. As mentioned above the regular implementation of CSR programme in the 

form of community development, community assistance, donation and charity activities shall 

be the main themes of future public consultation. 

Community Information Plan 

Moreover a Community Information Plan will be formulated for provision of timely 

information to the community. 

First of all the Community Information Plan will comply with the guideline in "The Draft 

Guideline on Public Participation in Myanmar's EIA process (2017). 

- Prior to the commencement of construciton, the proponent shall prepare and 

implement a community information plan that sets out the community communication 

and consultation process to be implemented during construction and operation of the 

project. The plan shall include but not be limited to: procedures to inform the local 

community of planned investigations and construction activities, including noisy 

works, procedures to inform the relevant community of construction traffic routes and 

any potential disruptions to traffic flows and amenity impacts; procedures to consult 

with local landowners with regard to construction traffic to ensure the safety of people 

or animals and livestock and to limit disruption to livestock movements; procedures to 

inform the community where work outside the construction hours specified in the 

EIA, in particular noisy activities, has been approved; and procedures to inform and 

consult with affected landowners to rehabilitate impacted land. 

In fact during the first public consultation meeting the responsible officer of the company 

and leader of the consultant firm have informed the local community about the project 

activities and potential impacts in advance in brief. 

- A portion of the company office area will be allotted for the setup of an information 

centre. The liaison officer and a clerk will be deployed at the centre.  

- All kinds of information related to the project will be made available at this 

information centre. 
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- The information centre will encourage the locals to express their views, give advices 

or give comments regarding the project. Forms for advice or comment will be made 

available and all the advices, comments and concerns received will be recorded, and 

all issues tackled as far as possible. 

- The information concerning the implementation of CSR programme such as 

community assistance and community development including; the renovation of 

school, monastery, village infrastructure, donation in cash and kinds during religious 

festival in times of weal and woe, etc. (The company has carried out various CSR 

activities not only for the nearby villages level but also at the township, district and 

regional level and so all these information will be made available at the centre. See 

also ANNEX. Documents photography of CSR programme implementation are 

shown. 

- The information will be also made available at each village administrator office of 

each village. 

- After each regular public consultation meeting (annually or biannually depending on 

situation) the result of the each consultation meeting will be made available at this 

company’s information centre and also at the village administrator office. 

- Records of minutes of all consultation meetings held will be kept; anyone who is 

interested can peruse the minutes of each meeting. 

- Should there be any issue regarding Complaints Grievance Mechanism information 

on how the issue is tackled will be provided. 

- Whenever there is/are post vacancy or vacancies this will be announced in the form of 

a notice set up both at the information centre and at the village administrator office. 

Priority will be given to the locals for employment at the vacant post(s). 

Table – 41: Tentative programme for future public consultations 

Sr. 

No. 
Day/month/year Agenda Remarks 

Information 

disclosure 

1. First week of 

December, 2019 

all agenda 

brought up 

regular (or) any 

emergency meeting 

when necessary 

within one week after 

meeting; only minutes 

of meeting, no lengthly 

report 

2. First week of July, 

2020 

all agenda 

brought up 

regular (or) any 

emergency meeting 

when necessary 

within one week after 

meeting; only minutes 

of meeting, no lengthly 

report 
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3. First week of 

December, 2020 

all agenda 

brought up 

regular (or) any 

emergency meeting 

when necessary 

within one week after 

meeting; only minutes 

of meeting, no lengthly 

report 

4. First week of July, 

2021 

all agenda 

brought up 

regular (or) any 

emergency meeting 

when necessary 

within one week after 

meeting; only minutes 

of meeting, no lengthly 

report 

 

Note: may be more meetings as required (eg. emergency meetings, impromptu meetings.) 

9.4 Information Disclosure 

The public consultation meeting held at Lauk Hphan village on 28-2-2018 was made public. 

The information is also launched at the MESC facebook website, http://www.myanmar 

environment sustainable conservation.com. (The company does not want to disclosure the 

EIA report which is not approved yet). The copies of approved EIA reports will be kept at the 

site office, the company head office, at Lauk Hpan Village administrator office and at the 

consultant firm, MESC, office for perusal for interested persons. When the EIA report is 

approved "Executive Summary" will be launched at the facebook, website (in English and 

Burmese). 

Further public consultation meeting held at Khe-san, Lauk-hpan and Lei-gyi-taw villages on 

9.3.2019 were also made public. The information is also launched at the MESC facebook 

website, http://www.myanmar environment sustainable conservation.com. The company will 

also disclose the information on its website, www.ngweyipale.com after approval of the 

report. 

List of commitments 

Sr. No. Chapter Section Page 

1 Chapter – 3  3.1 Page. 66 

2 Chapter – 3  3.2.1 Page. 104 

3 Chapter – 3  3.3 Page. 108 

4 Chapter – 3  3.3 Page. 109 

5 Chapter – 8  8.2 Page. 350 

http://www.ngweyipale.com/
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10. CONCLUSION  

This EIA report has been organized, prepared and written in accordance with the rules, 

regulations guidelines and most of all, the format for EIA prescribed by the Environmental 

Conservation Department (ECD) of the Ministry of Natural Resources and Environmental 

Conservation (MONREC). 

The report has been prepared with utmost effort with all reasonable knowledge, skill, care 

and deligence within the tern of contract with the client. Recommendations are based on our 

experience, using professional judgement and based on available information. 

Purely from environmentalists point of view there is no reason not to undertake the 

implementation of this project due to the following facts: 

- There are no cases of land disputes or cases of land grabbings, forced eviction and 

forced relocation or resettlement. 

- There are no cultural, historical and archeological sites nearby to be effected. 

- There are no protected area, national park or wildlife part, wildlife sanctuary and 

important bird area, etc to be effected. 

- The area is not an ecologically fragile habitat or wilderness containing well-known 

endangered species of plants or animals. 

- There is no wet land or lake where large number of aquatic birds aggregate or no 

natural reservoir nearby which is the drinking water source for large population 

centre. 

- There is no attractive scenic spot or site of aesthetic beauty for potential recreational 

centre for tourism. 

- The area is not prone to natural hazards, eg floods, draughts, violent storms and 

landslides. 

One can never expect a developmental project devoid of negative impacts. Wherever and 

whenever a developmental project like production of electricity, limestone quary and cement 

production is implemented there can surely be a more or less impacts on the physical, 

biological and socio-economic components of the surrounding environment. This is 

inevitable and irreversible. 

For a Least Developed Country (LDC) like Myanmar with its infrastructure still lagging far 

behind others in the infrastructural development of the nation is a must. And electricity is one 

of the main infrastructures of the nation. Then a pragmatic way of thinking and a pragmatic 
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way of doing things has to be undertaken. Coal thermal plant is reasonable choice for the 

production of electricity for the cement plant. This is the way the infrastructure of a country 

is developed and there is no other way round. Hard decision has to be made based on 

rationalization or reasoning rather than emotion. In developing the national infrastructure one 

should be realistic rather than idealistic, rational rather than emotional, and pragmatic rather 

than theoretical in doing things. The main objective here is to increase the production of 

cement and to do a business that is environmentally sound, socially sustainable and 

economically viable. 

In this era of environment awareness there are now many well-established guidelines for the 

prevention or mitigation measures which can more or less eliminate or minimize all or most 

of the undesirable impacts resulting from the execution of a project. There are also 

appropriate measures (mitigation, corrective, remedial) that can limit or minimize the impacts 

as well as measures for maintaining the longterm well-being of the environment. 

After taken into consideration of all the pros and cons of this project it can be concluded that 

the advantages outweight the disadvantages in many aspects. There is no point to stop the 

implementation of this project but instead proceed with the implementation of this project. 

The project will contribute to the increase in the GDP of the country and also increase in 

earning for the nation in the form of tax, duty and revenue. It will bring employment 

opportunities for many locals and, most of all, contribute greatly to national infrastructure 

development. There is no doubt that is will be economically viable and environmentally 

sustainable if all the rules, regulation and statutory requirements are complied with and all 

mitigation measures prescribed are duly taken. 

To sum up, Ngwe Yi Pale' Cement Co., Ltd will: 

- comply with all the rules, regulation and statutory requirements 

- study and heed to all the impacts/potential impacts addressed in the report and duly 

carry out all the mitigation/corrective measures prescribed in the report 

- implement the EMP, especially all the management and monitoring sub-plans 

prescribed in the report 

- duly undertake the rehabilitation task after the completion of the project 

Ngwe Yi Pale' Cement Co., Ltd will: do its best and try to become an outstanding and 

examplary company among other companies in doing environmentally sound business. 
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Health Impact Assessment 

 

1. EXECUTIVE SUMMARY 

This rapid HIA report is the annexure of the main EIA report (second amended report). 

This short report is based from the theoretical perspective of the potential health impacts due 

to the operation of the coal-fired power plant. It is a simple qualitative assessment based from 

the findings during the EIA survey and public consultation meeting. It is also a descriptive 

report (not a quantitative analytical report, such as an in depth or comprehensive HIA 

reports.)  

Objective 

- To identify and assess the impacts of the project on public health. To provide decision 

makers with a set of evidence based recommendation about the project and to propose 

or prescribe effective and meaningful mitigation measures to be taken to alleviate the 

negative impacts on public health as far as possible. 

About the project and HIA in brief 

The project is for the construction and operation of the coal-fired thermal plant with a 

capacity of producing 60 MW electricity to be used by a nearby cement plant and for village 

electrification. The project site is inside the main factory compound of 2 cement factories 

which are the main project.  It is near Laukhpan Village, about 6 miles north-west of 

Naunghkio Town. 

The coal-fired thermal plant has to burn up to 100 tons of coal (together with 1-3 tons of 

limestone) to produce electricity of 60 MW. Because of the magnitude of the project HIA is 

necessary, (the technical details of the project are already described in the main EIA report). 

In this short report the overall policy, legislative and institutional frame work are very briefly 

mentioned (these are already mentioned in details earlier in the main EIA report). 

Policy, legislative and institutional frame work 

The national environmental policy is to achieve harmony and balance between socio-

economic, natural resources and environment through the integration of environmental 

consideration into the development process enhancing the quality of life of all its citizen 

covers: 

- clean environment and health and functioning ecosystem 

- sustainable development, and  

- main stream environmental protection and managements. 
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The environmental and health policy of the project proponent is to do the coal-fired power 

plant business with no or little negative impacts on the physical environment and socio-

economic environment, especially health environment. 

The corporate environmental and social policies as prescribed by IFC are summarized and 

outlined, 40 laws, rules and regulations that are relevant are listed (in the main EIA report). 

For pragmatic purpose the National Environmental standards encompassing NEQEG 

guidelines as prescribe by ECD are reproduced again and depicted in tabulated form. 

Health Standards for the project as prescribed by IFC and ILO covering Environmental 

Health and Safety (EHS), Occupational Health and Safety (OHS) and Community Health and 

Safety (CHS) are outlined. 

Methodology 

The methodologies in conducting HIA are more or less the same as conducting HIA, namely 

screening, scoping, assessing, recommending, reporting, monitoring and evaluation. 

The four basic types/methods of HIA are: Desk-based HIA, Rapid HIA, In-depth or 

comprehensive HIA and specific HIA focusing only on one main negative impact (e.g. 

PM2.5). 

In this HIA context it is a rapid HIA. 

Steps in HIA process 

The steps in HIA process are also screening (the first step), scoping (second step), assessment 

(third step), recommendation (4
th

 step) and reporting (5
th

 step). Monitoring and evaluation are 

follow-up steps after the report. These are briefly described. 

Public health management plan (PHMP) 

PHMP is indeed a grand plan to be implemented by the ministry of Health and Sports. 

However, in this local area level context, the project proponent has also tried its best, to 

contribute to the execution of this PHMP. 

The company has so far spent Ks 531,504,000 for implementation of meaningful CSR 

program of which Ks 14,198,000 are used for health assistance and health improvement for 

the local communities (e.g. establishment of the factory's clinic and giving free medical 

treatments to locals; donation in cash and kinds to 3 villages clinics, donation in cash to 

Naunghkio Township hospital; donation in cash to welfare association of the hospital and 

disinfectant team and construction of toilets for schools and monasteries and also water tanks 

etc.). 
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Project phase in brief 

The durations for the Preconstruction Phase, Construction Phase, Operation Phase and 

Decommissioning Phase  are: 1, 2, 30 and 2 years, respectively. 92 construction workers were 

deployed during the Construction Phase and 150 employees are employed during the 

Operation Phase. A decommissioning contractor as well as a rehabilitation (reforestation) 

contractor and parties will be hired for decommissioning and rehabilitation. 

Project's health policy, commitment 

The project's health policy and commitment are mentioned. The most relevant laws, rules, 

regulation, requirements are listed, e.g. Myanmar Public Health Law 1972; Occupational 

Health and Safety Law, 2019; Prevention and control of Communicable Disease Law, 1995, 

the Control of smoking and consumption of Tobacco Products Law, 2016; National 

Environmental Quality (Emission) Guideline, 2015, etc.  

Health impacts related to health issue and mitigation measures 

These are the essence of HIA report and are summarized. During the Construction Phase 6 

potential impacts that are of health risk are identified and described in relative details together 

with subsequent mitigation measures. 

The potential negative health impacts are:  

- air pollution, noise and vibration, wastes (solid, liquid), potential accidents at work 

place (construction site), potential traffic issue and potential social issue. 

During the Operation Phase 9 potential impacts that are of health concern are identified and 

described in relative details together with their sub-sequent mitigation measures. 

The potential negative health impacts are: 

- air pollution, water quality and effluent and water storage; noise and vibration, 

wastes; heat and hot works; fire and explosion; potential traffic issue; OHS issue and 

CHS issue. 

Based from Experts Judgement/Experts Consensus Method and from IFC table (matrix 

risk/impact rating) the above mentioned negative impacts are assessed. 

The positive impacts during the Construction and Operation Phase are also mentioned, e.g. 

infrastructure improvement, increase in local employment, increase in local income, increase 

in GDP for the nation, increase in earnings for the nation from taxes, duties and revenues. 

Budget for implementation of PHMP 

The company does not have a separate budget yet, for implementation of PHMP. However, it 

has a fund for EMP and MP. 
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The fund will be shared; monitoring of the physical environment also means indirect 

monitoring the health environment. Although it has no budget yet for PHMP it has already 

spent Ks 14,198,000 for public health assistance and public health improvement. 

The company's clinic, established at a cost of Ks 10,324,000 has provided free medical 

services, not only to its employees, but also to the local people. The company has donated in 

cash and kinds to the nearby 2 village clinics and also to Naunghkio Township Hospital, and 

also welfare association of the hospital. The company has constructed several toilets for the 

local schools and monasteries and also built water tanks for local community. 

Monitoring plans and sub-plan 

Specific monitoring plan and sub-plan by project phases are mentioned in the last section of 

this report. 

The semi-annual monitoring of air quality, noise level, water quality, solid waste, OHS 

aspects, potential traffic issue and potential social issue during the Construction Phase are 

described in tabulated form. 

The semi-annual monitoring of air quality/emission, noise level, water quality (effluent), 

solid waste, heat and hot works, fire and explosion, traffic issue, OHS and CHS issue during 

the Operation Phase are described in tabulated form. 

Regular monitoring of physical parameters during the short Decommissioning Phase is also 

described in tabulated form. 
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2. INTRODUCTION 

Health Impact Assessment (HIA) is defined as a practical approach used to judge the 

potential health effect of a project on a population. 

In other words, it is a systematic process that uses an array of data sources and analytical 

methods and considers input from stakeholders and determines the potential effects of a 

project on the health of a population. 

WHO defines HIA as "a combination of procedures, methods and tools by which a project 

may be judged as to its potential effects on the health of a population and the distribution of 

those effects within the population". 

HIA provided a framework or procedure for estimating or assessing the impacts of the project 

(in this case the coal-fired thermal plant) on a selected environmental health issue for a 

defined population (workers at the plant and locals in the vicinity). 

It is a well-known fact that coal-fired thermal plants have high negative impacts on the 

environment and social component, and especially health component, of the surrounding 

environment. Air pollution is a major global health concern and a large variety of diseases, 

ailments and health problems are caused by air pollutants from coal-fired thermal plants, 

unless effective mitigation measures are taken. 

In this project context, the large coal-fired thermal plant, with a capacity of producing up to 

electricity, has to burn up to 1000 kg of coal per day. The negative health impacts of the 

project, if not effectively mitigated, are really high. HIA for the project is, therefore, 

imperative. 

HIA can play a vital role in environmental and health awareness raising, promoting public 

participation and placing health on the agenda of all developed sectors.  

Requirement for conducting HIA are emerging in the international communities nowadays, 

becoming mandatory in all developed countries and many developing countries. 
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3. POLICY, LEGISLATIVE AND INSTITUTIONAL FRAME WORK 

The environmental policy, legislative and institutional frameworks are already described 

earlier in the main EIA report, Chapter 3. 

These are summarized in this HIA report. The first and foremost policy of the project 

proponent is to do the coal-fired power plant business with no or little impact on the physical 

environment and socio-economic environment especially health environment; and to avoid or 

prevent occurrence of occupational problems and to achieve zero accidents in the work 

places. 

The project proponent will endeavor to: 

- Operate the coal-fired power plant in an environmentally, socially and healthfully 

responsible manner. 

- Will avoid or prevent pollutions of all kinds. 

- The corporate environmental and social policies as prescribed by IFC cover: 

- The assessment and management of environmental and social (including health) risks 

and impacts. 

- Management of labour and working condition. 

- Management of resources efficiency and pollution prevention. 

- Management of community health, safety and security. 

- Management of land acquisition and involuntary resettlement, if necessary. 

- Management of biodiversity conservation and sustainable management of living 

natural resources. 

- Management of indigenous people, if present, and  

- Management of cultural heritage, if present. 

The national environment policy is: 

- To achieve harmony and balance between socio-economic, natural resources and 

environment through the integration of environmental consideration into the 

development process enhancing the quality of life of all its citizens. 

The policy covers three strategic areas: 

(i) clean environment and health and functioning ecosystem  

(ii) sustainable development, and  

(iii) mainstreaming environmental protection and management 

In this said EIA report 40 laws, rules, regulation that are relevant to environmental and social 

aspects are listed. Most relevant excerpts of articles, sections, sub-section from each law, 

rules, regulation are reproduced. 
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- International standards and guideline are listed. 

- Commitments made by the project proponent and by the consultant firm are 

mentioned (in the main EIA report). 

- The institutional organization of NECCCCC, and ECD (MONREC) as well as 

institutional organization of the proponent, Ngwe Yi Pale' Cement Co., Ltd, are 

depicted in charts and diagrams (in the main EIA report). 

- As regards National Environmental standard.  

The National Environmental Quality (Emission) Guideline prescribed by ECD is given. The 

NEQEG cover environmental guideline for coal-fired power plant. 

- air quality and emission 

- water quality and effluent 

- noise level and  

- odour 

The guideline values are reproduced and shown in tabulated forms: 

(a) Air quality; air emission guideline 

Ngwe Yi Pale' Cement Co., Ltd will comply with the general National Environmental Quality 

Emission Guideline values (Code No. 1.1) for air emission as prescribed by the 

Environmental Conservation Department (from Notification No.615/2015, December 2015, 

by ECD, then under the Ministry of Environmental Conservation and Forestry (MOECAF), 

now MONREC. 

Parameter Averaging Period Guideline Value µg/m
3
 

Nitrogen dioxide 1-year 

 1-hour  

40 

200 

Ozone 8-hour daily 

maximum 

100 

Particulate matter 

PM10
a
 

1-year 

24-hour 

20 

50 

Particulate matter 

PM2.5
b
 

1-year 

24-hour 

10 

25 

Sulfur dioxide 24-hour 

10-minute 

20 

500 

a
 Particulate matter 10 micrometers or less in diameter 

b
 Particulate matter 2.5 micrometers or less in diameter 
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National Environmental Quality Emission Guideline values (Code No. 2.1.1) for air 

emission levels (applicable to non-degraded air sheds) of thermal power prescribed by 

ECD (from Notification No.615/2015, December 2015, by ECD, MOECAF) 

Combustion Technology/ Fuel 

Parameter/Guideline Values 

Particulate 

matter PM10
a
 

Sulfur 

dioxide 
Nitrogen oxide 

Combustion turbine 

Fuels other than natural gas 

(unit > 50 MW
c
) 

50 mg/Nm
3b

 Use of ≤ 1% 

Sulfur fuel 

310 

Mg/Nm
3
 

Boiler 

Liquid fuels (plant 50-600 MW) 50 mg/Nm
3
 900 Mg/Nm

3
 400 

Mg/Nm
3
 

Solid fuels (plant 50-600 MW) 50 mg/Nm
3
 900 Mg/Nm

3
 510 

Mg/Nm
3
 

Reciprocating engine 

Biofuels/gaseous fuels other 

than nature gas 

50 mg/Nm
3
 - 30% higher than 

for other fuels 

Liquid fuels (plant 50-300 MW) 50 mg/Nm
3
 1,170 

 Mg/Nm
3
 

1,460 

Mg/Nm
3
 

a
 Particulate matter 10 micrometers or less in diameter 

b
 Milligrams per normal cubic meter at specified temperature and pressure  

c
 Megawatt  

 

(b) Water quality (effluent guide lines) 

Ngwe Yi Pale' Cement Co., Ltd will comply with the General National Environmental 

Quality Emission Guideline values (Code no. 1.2) for waste water of (from Notification 

No.615/2015, December 2015, by ECD, then under the Ministry of Environmental 

Conservation and Forestry (MOECAF), now MONREC. 

(Waste water, storm water runoff, effluent and sanitary discharges (general application)) 

Parameter Unit Guideline value 

5 day biochemical oxygen demand mg/l 50 

Ammonia mg/l 10 

Arsenic mg/l 0.1 

Cadmium mg/l 0.1 

Chemical oxygen demand mg/l 250 

Chlorine (total residual) mg/l 0.2 

Chromium (hexavalent) mg/l 0.1 
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Chromium (total) mg/l 0.5 

Copper mg/l 0.5 

Cyanide (free) mg/l 0.1 

Cyanide (total) mg/l 1 

Fluoride mg/l 20 

Heavy metals (total) mg/l 10 

Iron mg/l 3.5 

Lead mg/l 0.1 

Mercury mg/l 0.01 

Nickel mg/l 0.5 

Oil and grease mg/l 10 

pH S.U.
a
 6-9 

Phenols mg/l 0.5 

Selenium mg/l 0.1 

Silver mg/l 0.5 

Sulphide mg/l 1 

Temperature increase ºC <3
b
 

Total coliform bacteria 100 ml 400 

Total phosphorus mg/l 2 

Total nitrogen mg/l 10 

Total suspended solids mg/l 50 

Zinc mg/l 2 

 

National Environmental Quality Emission Guideline values (Code No. 2.1.1) for effluent 

levels of thermal power prescribed by ECD (from Notification No.615/2015, December 

2015, by ECD, MOECAF) 

Parameter Unit 
Guideline 

Value 

Arsenic mg/l 0.5 

Cadmium mg/l 0.1 

Chromium (total) mg/l 0.5 

Copper mg/l 0.5 

Iron mg/l 1 

Lead mg/l 0.5 

Mercury mg/l 0.005 
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Oil and grease mg/l 10 

pH S.U.
a
 6-9 

Temperature increase 
o
C <3

b
 

Total residual chlorine mg/l 0.2 

Total suspended solid mg/l 50 

Zinc mg/l 1 
a
 Standard unit 

b
 Temperature increase due to discharge of once-through cooling water 

 

(c) Noise level 

The National Environmental Quality Emission General Guideline for noise to be complied 

with (Code no. 1.3) (from Notification No.615/2015, December 2015, by ECD, then under 

the Ministry of Environmental Conservation and Forestry (MOECAF), now MONREC 

Receptor 

One Hour LAeq (dBA)
a
 

Daytime 

07:00 - 22:00 

(10:00 - 22:00 for public 

holidays) 

Nighttime 

22:00 - 07:00 

(22:00 - 10:00 for public 

holidays) 

Residential, institutional, educational 55 45 

Industrial, commercial 70 70 
a
 Equivalent continuous sound level in decibels 

Note: Noise level at work place must not exceed 85-90dBA. (Provide PPE, ear muff, ear 

protection for workers exposed to high noise level for long period. The ideal level not 

interfere with health is 45dBA.) 

 In the final part of the chapter health standards for projects with impacts are summarized and 

outlined. These cover: 

- Environmental Health and Safety (EHS), 

- Occupational Health and Safety (OHS), and  

- Community Health and Safety (CHS). 

Regarding OHS and CHS the guideline by IFC and by ILO as well as core principle of OHS 

are briefly outlined. The IFC guideline for CHS are also briefly outlined (in the main EIA 

report). 
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4. METHODOLOGY 

The application of HIA is broad and the methodologies used to analyze impacts are variable 

but the basic steps described for HIA are the same as those described for EIA, comprising: 

- Screening, scoping, assessing, recommending, reporting, and the follow-up 

monitoring and evaluating. 

The key components of HIA are: review of available data; research and identification 

of priority health issue through the use of assessment methods; designing of a health 

action plan with stakeholder's consultation (e.g. in comprehensive type of HIA) and 

implementation of intervention and the monitoring of long term health impact. 

Basically there are four types/methods of HIA practiced worldwide: Desk-based HIA, 

Rapid HIA, Comprehensive HIA and HIA focusing on only one outstanding impact in 

detailed. 

(i) Desk-based HIA 

It is a theoretical and qualitative assessment method to provide a broad overview of 

potential health impacts (no health experts are involved; often no field survey is 

conducted). 

(ii)  Rapid HIA 

Rapid HIA is used to investigate the impacts/effects on health in a short time period, 

and most widely practiced. It can be done by EIA practitioners with only 

rudimentary medical knowledge. The purpose is to investigate only the potential 

health impacts resulted from the activities of a project (in this context the coal-fired 

thermal plant project). The rapid HIA methodology is typically a prospective 

assessment of a project. Rapid HIA involves visual inspection of the overall 

condition  and assessing the potential impact on the health component of the 

workers of a project and local communities; gathering opinions, and concerns and 

view from the locals regarding the project; gathering secondary medical 

records/data from the clinics in the area; using knowledge of health determinants as 

to expected/anticipated impacts of the project and description of the potential or 

experts health impacts applying qualitative assessment (and if possible quantitative 

assessment) methods as appropriate. 

(iii) Comprehensive HIA or In-depth HIA 

Comprehensive or In-depth HIA is conducted by a large team of health scientists, 

heath experts, and health workers etc. to provide an in-depth or holistic assessment 

of potential health impacts as well as real health impacts. It takes a much longer 

time period and involves a larger budget. 

It is more like a comprehensive public health survey of the area. 
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Comprehensive or In-depth HIA involves physical, medical and clinical 

examination for any possible medical signs or symptoms of a health condition 

resulted from the activities of a project. (It is best done when a project is already in 

operation for quite a long period of time). 

This comprehensive HIA is beyond the capacity and scope of this EIA and HIA 

report. Actually it is the best method as far as HIA is concerned. 

(iv) Specific HIA focusing on only one outstanding impact in detailed 

In coal-fired thermal plants context it is generally agreed that the PM2.5 is the most 

outstanding health issue. Because of its small particle size PM2.5 is more hazardous 

or dangerous than the larger PM10 and PM2.5. 

PM1 and PM2.5 are also known as respiratory PM and the wearing of face masks, 

nose and mouth covers are sometimes not very effective, especially the much 

smaller PM1.  

In this method the impact of PM2.5 is studied in meticulous details and the impacts 

on health are described in theoretical perspective. For this coal-fired thermal plant 

project the Rapid HIA method is applied. The report is prepared and written in 

accordance with the format prescribed. Since this HIA is an annexure of the main 

EIA report, data, information and facts that are relevant to HIA are excerpted from 

EIA report. 
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HIA PROCESS 

Generally HIA process encompasses 6 steps. (The same as EIA process) They are:  

- Screening, scoping, assessment, recommendation, reporting, and monitoring and 

evaluation. 

Screening 

Screening is the first step in HIA process. Screening determines whether an HIA is feasible, 

timely and would add value to the decision making process. 

Screening determines the potential health implication of the project and determines if an HIA 

is, in fact, required. 

(This is a big project where 60 MW of electricity is produced and therefore, EIA as well as 

HIA are required.) 

Scoping 

Scoping is the second step in HIA process. Scoping establishes the scope of health effect (key 

health issue as well as public health concerns), that will be include in the HIA, the population 

effected, source of data and method to be used (an alternative to be considered, if required). 

In other words, to scope for what need to be covered in the assessment and reported in the 

HIA report. 

A plan is developed for HIA and the scope of the health impact to be addressed is created. 

Assessment (risks assessment and assessment of health impact) 

This is the third step in HIA process. It is most important step and is actually the essence of 

the HIA process. The assessment covers not only negative impacts but also positive impacts 

due to the implementation of the project. The rapid assessment procedure is usually chosen. 

Impacts (negative and positive) as well as potential and impacts and anticipated impacts are 

predicted, identified and assessed, based in primary and secondary data. Within define scope 

available data/information and evidences are gathered and used to determine/estimate the 

potential health gain (positive impacts) or loss (negative impacts). 

The procedure also involves: consider who will be affected by the project, review of baseline 

data indicating current population health status in the area defined as determinants. 

Recommendation 

This is the fourth step in HIA process. Based from the findings/results from assessment and 

based from the potential advantage and disadvantage (the pro and con) recommendation is 

made (whether to proceed with the project or not).  
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Recommendation will be also made for mitigation measures (their effectiveness) and 

recommendation to enhance positive impacts. Also to recommend the options that can be 

applied for health promotion and measures to control the negative health impacts. 

Reporting 

Actually this is the fifth and last step in HIA process. (Monitoring and evaluation is actually 

the follow up step). It is the documentation and presentation of findings and recommendation 

for decision makers. 

A report will be prepared, written and submitted to the relevant authorities or decision 

makers. The report will be accurate and complete as far as possible, based from the findings 

and results from the assessment. 

The relevant authority or decision makers will read the report and make decision. The project 

proponent will follow the recommendation and guideline prescribed in the report, particularly 

mitigation measures to be taken. 

Monitoring and evaluation 

This is the follow-up step after submission of the report and it is a long and continuation 

process to be undertaken during the long Operation Phase. 

The main task is to monitor the actual impact of the project on public health and to enhance 

the existing evidence base regarding impact. 

The effectiveness of the prescribed mitigation measures will be also monitored. In fact, all 

aspects and all activities of the project should be monitored. 
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5. PUBLIC HEALTH MANAGEMENT PLAN (PHMP) 

Public health management plan (PHMP) 

PHMP is defined as the operational  uses of resources of society and health services towards 

the improvement of health experiences of the population. The plan is holistic approaches that 

involve the participation of health scientists, health experts, health officers and health 

workers as well as the population. HIA report can serve as a contributing factor to the 

effective implementation of PHMP. 

Public health management plan is indeed a grand plan to be implemented by the Ministry of 

Health and Sports. However, in this local area level context, the project proponent has also 

tried its best to contribute to the execution of this PHMP at the local level. 

The execution of CSR programme could be also considered as a part of public health 

management and improvement plan. 

The CSR programme implemented by the company covers community assistant and 

development in education, health and social affairs. As regards health aspects the company 

has donated furniture and racks (for medicine) for the local clinics; donation in cash (three 

times) to the Naunghkio Township Hospital, and also provision of monthly financial assistant 

to the township hospital. Moreover, donations to the welfare associations of the hospital and 

donation to the disinfectant team (spraying disinfectant for mosquito's control) have been 

undertaken. In addition the constructions of toilets for schools and monasteries have been 

carried out. 

The company has already established a company's clinic at a cost of Ks 10,329,000 providing 

free medical treatments not only to its employees but also to the locals in the vicinity. Kyats 

531,504,000 have been spent for overall CSR programme of which Ks 14,198,000 are for 

health sector. 

Public health management plan at the local level is indeed essential for the health of the local 

communities. A large development project like the coal-fired power plant can have high 

impacts on the health of the local communities, unless the negative health impacts are 

controlled, managed and mitigated. With the emergence of mitigation measures during the 

nineteen nineties the negative health impacts have been greatly mitigated or alleviated. 

However, there are still a few developing countries that do not have yet applied such 

mitigation measures at all and therefore, the adverse impacts still linger in those countries. 

Taking effecting mitigation measures against such health impacts can be construed as 

implementing public health management plan. 
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Health facilities and health care services in the local area 

The nearby villages, Laukhpan village and Khesan village, each has a village clinic (public 

clinic). The company has also established a company's clinic where both its employees and 

local people are giving free medical treatments. The nearest hospital, Nuanghkio Township 

Hospital is 6 miles away and easily accessible. 

During EIA survey the consultant firm has made an attempt to relate the negative impacts of 

the coal-fired thermal plant with the health situation of the local people. During public 

consultation meetings (there were altogether 4 meetings) the local people were invited to 

express their health concerns regarding the operation of the project. None of them have 

expressed their health concerns. (They expressed their views and opinions only on other 

matters).  This might be due to their ignorance regarding the potential health impact of the 

project. Or maybe the mitigation measures taken by the company are so effective and all 

impacts are eradicated that the local people cannot see or feel any health impact. (This is just 

speculation from optimistic point of view). 

Medical records of the three clinics were examined to find out any health problems related to 

the operation of the project. For instance, to find out if any respiratory disease or lung 

diseases could be attributed to the air pollutants caused by the project. It was observed that 

the incident of cough was quite high at the factory's clinic. Cough is a generalized medical 

term and it is difficult to pin point what exactly cause coughing. (Do respiratory infections 

caused by cold or influenza, or asthma, or postnasal drip or lung disease (Tuberculosis) etc. 

cause coughing? or does air pollutants PM2.5 causes coughing? Only in-depth HIA 

conducted by health experts can pin point the cause of coughing). 

After examination of medical records of the company's clinic the followings are also opened 

to questions. 

- Is high blood pressure caused by the high noise level and/or air pollutants from the 

plants? 

- Is weakness caused by excessive manual work or fatigue or by whole body vibration? 

- Are cholera/diarrhea caused by polluted water or indirectly caused by house flies? 

- Is lumbago caused by excessive manual work at the work place? (Only 

comprehensive/in-depth HIA can correctly answer these questions).  

The medical records/data at three clinics are shown in histogram below: 
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Bar chart showing number of cases treatment dealing at the clinic during 2018 

 

 

Bar chart showing number of cases treatment dealing at the clinic during 2018 
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Bar chart showing number of cases treatment dealing at the clinic during 2019 

 

 

Bar chart showing number of cases treatment dealing at the clinic during 2020 
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A. Project Description by project phase (in brief) 

(i) The Preconstruction Phase/Planning phase 

The planning covers application of environmentally sound technologies, procurement of 

environmentally sound machinery, equipment and vehicles and materials in detailed.  

The detailed plan and design for construction of access road and a variety of buildings and 

structures to ensure their structural integrity (that can withstand violent storm, tremors and 

minor earthquake etc.). 

The planning also covers sourcing of water and electricity and energy (fuels). 

The plans also cover construction of a factory clinic, and installation of fire-fighting facility 

and procurement of mitigative equipment and devices – e.g. PPEs. All are paper works. Good 

efficient and meticulous planning will decide the success of a project.  

Duration: 1 year 

(ii) The Construction Phase 

This is actually the works of civil engineering and electrical engineering and plumbing. 

The construction covers: 

- Preparation works or initial construction works, (access road, clearing vegetation, 

leveling ground, fencing) 

- Earth works and foundation works 

- Actual construction works – construction of all buildings and structures requirement 

for the effective operation of the coal-fired thermal plant (too many buildings and 

structures to be mentioned in details). 

- Installation works – (all electricity and plumbing works); also installation of all big 

and small machinery and equipment and furnishing furniture. 

Finishing works (painting, decoration, final touches) 

Duration: 2 years. 

Work force: 92 construction workers are employed. 

(iii) Operation phase 

The main phase of the project and the main tasks are for the smooth operation and eco-

friendly operation of the coal-fired thermal plant over a long period. The plant will be run for 

24 hour a day (in 3 shifts, each 8 hours) and the operational days will be 300 days/year. 
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The works are mainly routine operation of the plant daily for the production of 60 MW of 

electricity (to be used by one nearby cement plant and for village electrification). There will 

be regular maintenance works for machinery, equipment, devices and vehicles; also routine 

monitoring of the consumption of water, and energy and regular replenishment of raw 

materials: coal, limestone and fuel oils.  

There will be also regular mitigation works and monitoring works. 

Duration: 30 years 

Workforce: 150 employees. 

(iv) Decommissioning Phase 

The coal-fired thermal plant will be shut down and isolated. A decommissioning contractor 

will be hired for undertaking the works. Main works involve the demolition of buildings and 

structures; and the dismantling and removal of machinery and equipment. 

Machinery and equipment that are still useable and saleable will be put up for sales, those 

that have to be discarded with be discarded at the landfill. Iron materials will be made into 

scrap and sent to smelters. 

Contaminated soil, if any, will be removed and discarded. Air, water and soil quality will be 

tested for the last time to ensure that the site ecology has not deteriorated.  

After that rehabilitation (reforestation) will be undertaken and another contractor and party 

will be hired for the reforestation and restoration work. 

Duration: 2 years. 

The project proponent will ensure that after decommissioning and rehabilitation of the 

ecology of the site is restored to its quasi original situation 33 years ago. 

B. Project's Health Policy and Commitment, Legal Requirements and Institutional 

Arrangement 

The first and foremost health policy is to run the business that has little or no negative impact 

on the health environment, to achieve zero accident and avoid occurrence of occupational 

health diseases and ailments. 

The project will obey, abide and comply with laws and rules relating to health environment. 

The company will endeavor to: 

- Operate the coal-fired power plant in an environmentally, socially and healthy 

responsible manner. 

- Prevent pollution and ecological degradation of the surrounding area. 

- Implement Public Health Management Plan effectively to mitigate pollution of air, 

water, land that pose health threats. 

- Implement PHMP to tackle all OHS, and CHS issue, as practical as possible. 
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 Commitments 

The project proponent, Ngwe Yi Pale' Cement Co., Ltd has made a commitment to 

implement health policy and to strictly comply will laws, rules and regulations regarding 

health affairs. 

In particular OHS and CHS issues will be addressed and solved as far as possible. 

 

 

 

 

U Sein Myo Aung 

Executive Director 

Ngwe Yi Pale' Cement Co., Ltd 
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Legal Requirement 

Laws, rules, regulation, requirement etc. pertaining to the project are already described earlier 

in the main EIA report, Chapter 3, 3.2.1. 

However, laws, rules, regulation that are relevant to HIA are listed below again: 

- Myanmar Public Health Law, 1972 

- Occupational Health and Safety Law, 2019 

- Prevention and Control of Communicable Diseases Law, 1995 

- The Control of Smoking and Consumption of Tobacco Products Law, 2016 

Some laws, rules and regulation that are, in one way or another, related to health are: 

- National Environmental Quality (Emission) Guideline, 2015 

- The Environmental Conservation Law, 2012 

- The Environmental Conservation Rules, 2014 

Excerpts of the relevant Articles, Sections, Sub-section for each law and rules are already 

mentioned earlier in detailed in the main EIA report, Chapter 3, 3.2.1 (will not be repeated 

here). 

Institutional Arrangements 

The Institutional Arrangement of Health and Environment, at the national level, is already 

depicted in chart earlier in the main EIA report, Chapter 8, 8.2. 

The arrangement (organization) comprises: 

- The National Health Committee (NHC),  

- Ministry of Health and Sports,  

- Department of Public Health and  

- Occupational and Environmental Health Division. (OEHD) 

The project institutional arrangements for conducting HIA and implementation of Health 

Management Plan (HMP) is shown in diagram below: 
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The company does not have an EHS unit yet; therefore, the EMP cell will double as EHS 

unit. 

EMP cell is a nucleus organization or an ad hoc organization, formed by the company to 

implement EMP in a practical term. If possible, one day an EHS unit will be organized and 

formed and will replace EMP cell unit. EHS unit will be also directly involved in HIA and 

HMP. 

C. Summary of Health impacts and mitigation measures which cover Occupational 

Health and Safety (OHS) and Community Health and Safety (CHS) 

No serious health impacts are envisaged during the short Preconstruction and 

Decommissioning Phase and these two phases are omitted. 

I. During the Construction Phase 

1. Impact: air pollution/emission and mitigation measures 

(a) Fugitive dust emission 

Dust is one of the main issues during the civil engineering work of the Construction 

Phase. All construction activities in one way or another generate dust. Vehicular 

movements also generated dust; all are air pollutants with high health risks. 
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Dust is mainly in the form of cement dust, lime powder dust and earth dust. 

Inhalation of cement dust can causes: irritation of nose, throat, and lung, occupational 

asthma, lung function impairment, pneumoconiosis, carcinoma of lung, stomach and 

colon. Dermal contact with cement (particularly wet cement) can causes skin burns, 

serious skin problems and damage to the skin. 

Inhalation of lime powder can causes irritation of nose and respiratory duct, coughing 

and sneezing, and lung impairment and lung diseases. 

Dermal contact with lime powder can cause irritation and skin burn. 

Inhalation of dust from vehicular movement can cause pneumonitis and silicosis. 

(b) Fugitive smoke (from machinery, vehicles) 

The main emission is diesel exhaust emission. Inhalation of diesel exhaust emission 

can cause irritation of eyes, ears and throat, headache, fatigue, nausea, cough, sputum 

production, respiratory disease, lung function impairment and even lung cancer and 

stress on brain. 

Mitigation 

- Spray water for suppression of dust 

- Stop loading/unloading of earth, sand, lime powder for a while when strong wind 

is blowing 

- Restrict vehicular movement to mitigate dust 

- Avoid opening burning of trash and solid wastes 

- Select and procure machinery and vehicles that are eco-friendly (that emit less 

smoke) in the first place 

- Keep machinery and vehicles well-operated, well-maintained and well-lubricated 

to reduce emission 

- If possible use diesel with low sulphur content 

- Install air pollution control devices e.g. filter to minimize exhaust emission 

- Provide adequate PPE (face masks, nose and mouth covers) to workers exposed 

to dust and smoke; make it mandatory. 

 

2. Impact: noise and vibration and mitigation measures 

Sources of noise are: from a variety of construction activities, including cement mixer, 

pumps, generator, vehicular movements, loading and unloading of building materials. 

Noise level at a construction site sometime exceeds 85-90 dBA (permissible noise level). 

Vibration is generated by heavy machinery e.g. excavator, cement mixer and heavy trucks. 

Both high noise level and high vibration have can pose health risks, some may be serious. 
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High noise level – can cause a variety of health problems: tinnitus, high blood pressure, 

anxiety and depression, heart disease, sleep disturbance, physical and psychological stress, 

interference with communication and can contribute to work place accidents and injuries by 

making it difficult to hear warning signals. 

Prolonged exposure to high noise level causes hearing impairment and even permanent 

hearing loss (deafness). 

Vibration  

Hand-arm vibration can cause stresses and strains on tendons, muscles, bones and joints, and 

effect nervous system. Prolonged hand-arm vibration can lead to Hand-Arm Vibration 

System (HAVS), the whitening of one or more fingers when exposed to cold. 

Whole body vibration can cause fatigue, stomach problems, headache, and loss of balance, 

shakiness and number of health disorders. 

Mitigation 

- Restrict working hours for construction works (no construction work at night time). 

- Restrict the operation hours of heavy machinery and heavy trucks; also restrict the 

speed of heavy trucks. 

-  If possible, select and procure machinery and vehicles that are eco-friendly (that emit 

lower noise level). 

- If possible, install silencer, noise abators. 

- Ensure that the foundation of machinery and equipment are stable to reduce vibration; 

install vibration absorber/shock absorber, where necessary. 

- Restrict and limit the working hours of operation of vibration machinery (e.g. 

excavator, dozer, cement mixer, and heavy truck). 

- From health perspective the best mitigation measures is provision of adequate PPE 

(ear plugs, ear muffs, ear protectors). 

3. Impact: wastes (solid and liquid) and mitigation measures 

(a) Solid wastes 

Industrial solid wastes 

Large quantities of industrial solid wastes (construction wastes) are generated during the 

Construction Phase. 

The impact of construction wastes, debris, and trash on health is not envisaged. 
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Domestic solid waste – (from workers camp, kitchen). 

92 construction workers are deployed and the domestic waste is quite substantial. Unless well 

managed it can pose health risks. The organic wastes from kitchen and messing hall can 

attract house flies and rats. Rats and mice are associated with a variety of diseases: bubonic 

plague, salmonellosis, hantavirus, rate-bite fever, tularemia etc. (Rats and mice can spread 

more than 35 diseases, it is learnt). 

House files can spread diseases such as: typhoid fever, cholera, diarrhea, dysentery, 

shigellosis and E.coli. 

(b) Liquid wastes 

Industrial waste/effluent 

Virtually there will be no industrial waste during the Construction Phase, all the water is used 

up in construction workers, mostly cement batching and washing machinery. 

Domestic liquid waste/waste water 

Substantial quantity of waste water is generated from worker camp (with 92 workers), 

kitchen, and bath. During the short Construction Phase this is not an issue; temporary earthen 

ditch are constructed to drain the waste water; no special treatment required. Temporary 

latrines (water flush type and files proof) are provided for workers and are destroyed and 

removed after Construction Phase. 

Mitigation 

- Educate and train workers for good housekeeping practice (do not litter do not dirty 

your place); avoid indiscriminate dumping of solid and liquid waste. 

- Also educate them for minimization of waste as far as possible and conservation of 

water. 

- Avoid open burning of solid waste; discard them at the approved landfill. 

- After construction work hire a contractor and party for clearing up of all construction 

waste including surplus building materials. Reuse or sell those materials that are 

useable and saleable; discard those that have to be discarded at the approved landfill. 

- Ensure that domestic solid waste are systematically collected and discarded; ensure 

that waste bins are files free and rodents free. 

4. Impact potential accidents at work place/construction site (potential OHS issue) 

Accidents can occur from time to time at a construction site if not well-managed. Accidents 

at the construction can lead to injuries and even fatalities. 
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The 10 most common construction site accidents worldwide are: 

- Fall from height (scaffolding); slip and fall; electrocution; falling debris, materials and 

objects; caught-in between objects and materials; fire and explosion; over exertion; 

machinery accidents; getting hit by a vehicles, and trench (for wiring and pipe) 

collapse. All have impacts on health, some can have very serious consequences, e.g. 

fatalities. 

Mitigation 

- Try to achieve zero accident at construction site. 

- Set up "Safety First" signboards at place where workers can see easily. 

- Create safety working condition and safety environment as practical as possible. 

- Educate, train and supervise them for good working practice and good safety practice 

so that these good practices will be ingrained in their mind sets. 

- Provide adequate PPEs where necessary. 

- Provide First Aid training and Firefighting training. 

- Keep first aid kits well-stocked. 

- Prohibit the drinking of alcohol during working hours, ban the use of narcotics. 

- Ensure that workers are not subject to over worked, over exertion, and excessive 

manual works. 

- Develop an Emergency Responsible Plan and rescue plan; display address and phone 

numbers of ambulance service, Red Cross Society, Township Hospital, Fire Brigade, 

Police station, etc. 

- Cover the whole structure during the Construction Phase with netting to prevent 

accidental falling of debris and tools etc. (a common civil engineering practice). 

 

5. Impact: potential traffic issue and mitigation measures 

In the early Construction Phase large volume of building materials as well as construction 

workers have to be mobilized to the site. During the Construction Phase a variety of building 

materials have to be still transported from time to time. 

There is an increase in traffic on the access road and there is the potential for traffic 

congestion and road accidents. The access road built earlier by the cement company is used 

mainly by the trucks from cement factories. The local road users are mostly motorcyclists. 

There local motorcyclist usually has little regards for road regulation, many are ignorance; 

there is the potential for accidents the local domestic animals are also prove to road accident. 
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Mitigation 

- Try to achieve zero traffic accident. 

- Educated the company's drivers to comply with traffic rules and regulations and road 

safety; especially heavy truck drivers for defensive driving. 

- Strictly prohibit alcohol drinking and narcotic use during driving hours. 

- Set up traffic signage, speed limits etc. where necessary. 

- Never overload the trucks with building materials, 

- Trucks loaded with earth, sand, pebble etc. must be covered with tarpaulin to prevent 

spillage along the way. 

- Educate all drivers to reduce speed when passing near or through a village; to take 

special care when driving near schools or locations where children may be presents. 

- Regularly check vehicles to reduce or mitigate accidents; ensure that there are no 

equipment malfunctions or failure. 

-   Keep all vehicles well-operated, well-maintained, and well-lubricated. 

- Ensure those drivers are not over-worked and over-fatigued. 

6. Impact: potential social issue and mitigation measures 

There are 92 construction workers, many are immigrant workers. (Unlike the permanent staff 

during the Operation Phase which is well-disciplined, the construction workers during the 

Construction Phase are usually not well-disciplined. This is due to the nature of work and the 

nature of moving from site to site. The construction contractor does not have time to train 

them effectively). When a relatively large number of workers are involved at a site there is 

the potential for the occurrence of undesirable social issues. Some examples are: friction 

between the company's workers and villager; dispute, quarrel, melee, brawl; theft; vandalism; 

unethical sexual practices or sexual offensive and so on. 

From health perspectives impacts of health concerns are: injuries caused by quarrels melee 

and brawl and occurrence and spread of sexually transmitted diseases (STD) and HIV/AIDS. 

Mitigation 

- Education and disciplinary actions are necessary. Ask the construction contractor to 

discipline his workers and take responsibility for the conducts of his workers. 

- Apply punitive actions e.g. suspension or sacking of the wrong doer(s). 

- Prevent all kinds of quarrels and brawls. 

- Prohibit the drinking of alcohol during working hours, ban the use of narcotic. 
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- Keep separate housing for male and female workers; the two housings must be 

appropriately far apart. 

- Have zero tolerance for sexual offensive and misconducts. 

-  Educate the worker to respect the local custom, culture and etiquette. 

7. Potential impacts on community health and safety  

All the potential impacts mentioned earlier, namely, air pollution/emission, noise and 

vibration, wastes (solid, liquid), potential accidents at construction site and potential traffic 

issue can have negative impacts on community health and safety. 

The mitigation measures to be taken for community health and safety are the same as 

mentioned earlier for OHS issues. 

Positive impacts during the Construction Phase 

The project provides jobs for 92 construction workers for 2 years. Many unskilled 

construction workers will have the chance to become skilled workers during the period of two 

years; they can also acquire technology from Chinese engineers. 

The project boosts the local economy and brings economic benefit to people who are 

involved in extraction/production and sale of building materials – e.g. earth, sand, gravel, 

lime powder, timber, bricks, etc. 

Merchants of construction merchandize such as iron rods, bars, iron works, and roofing, 

aluminum sheet, cement, etc. can promote their sales and at the same time jobs to be provided 

by these merchants. 

The access road construction by the company has improved the basic infrastructure of the 

area. 

At the national level the benefit from this project will be the direct investment inflow of USD 

10 million, contributing to the increase in GDP of the nation. Other benefits are in the form of 

increase in income tax, duties and revenues of the nation. 

II. During the Operation Phase 

1. Air pollution/emission and mitigation measures 

(a) Point source/stationary emission 

The main emission is point source emission from stack. About 1000 kg of coal has to be 

incinerated for the production of 60 MW electricity. Air pollutants mainly include: particulate 

matters PM (MP25, PM10, PM2.5, and PM1); gases, mainly CO2, SO2, and NOx, and to a lesser 

extent CO, HCL gas; organic acid pollutants (dioxin, furans etc.), arsenic, heavy metals 

(mainly mercury, and lead, chromium etc.).In addition unburned hydrocarbons and VOC are 

also generated. 

The main PM is ash and also coal dust. 
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(b) Fugitive emission – from other machinery and vehicles. 

Air pollutants from fugitive emission also mainly include PM1 (dust), SO2 and NOx. 

All air pollutants have negative impacts on human health. Inhalation of the above-mentioned 

air pollutants can pose a variety of health risks. 

It is generally known that people working is a coal-fired power plant or people living near 

such a plant have higher death rates at earlier ages, along with increased risk of a variety of 

respiratory diseases, lung cancer, cardio-vascular diseases and other health problems. (That 

is, if no mitigation measures are taken). 

Inhalation of coal dust can cause a variety of Chronic Obstructive Pulmonary Diseases 

(COPD), asthma, and other breathing problems, lower respiratory infections, chronic 

bronchitis, lung disease and lung cancer, ischemic heart disease, stroke and growth problem 

in children. Mercury, if present, can have toxic effect on nervous, digestive, and immune 

system and on lung and kidney, if inhaled. Mercury can cause reduce in IQ. Dust from 

vehicular movements can cause pneumonitis and silicosis, if the dust is inhaled. 

Exhaust emission (diesel emission) can also cause respiratory diseases, and cardiovascular 

diseases. Workers, if not wearing masks, are exposed to these air pollutants daily.   

Mitigation 

For point source emission 

- Control, manage and mitigate emission as practical as possible. 

- Mitigation measures include: installation of Electrostatic Precipitators, (ESP)and 

series of bag filter (for PM); application of dry Flue Gas Desulphurization (FGD), for 

SO2 (pulverized CaCO3 is used); application of complete combustion method at a 

constant temperature (800-900 
o
C) for NOx, mercury, fluran and dioxin; and 

application for activated carbon injection and absorption (e.g. pulverized coal is used).  

- The height of the stack should be up to standard. (The company has applied all these 

methods). 

For fugitive emission 

- Spray water for suppression of dust. 

- Sweep the road regularly. 

- Restrict and limit vehicular movements. 

- Cover trucks with tarpaulin during transportation of coal. 
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- Stop loading/unloading when strong wind is blowing. 

- Select and procure eco-friendly machinery and vehicle that emit less smoke, in the 

first place. 

- Build the crushers underground to mitigate fugitive dust emission of coal and 

limestone and remotely controlled the crushers. 

- Us tubular conveyor to mitigate dust emission. 

- Avoid open burning of solid waste. (The company has taken all these measures). 

- Plant fast growing trees; tree efficiently trap dust. The most effective mitigation is the 

wearing of face mask, mouth and nose cover. 

- Provide adequate PPE to workers exposed to smoke and dust; make it mandatory. 

(The company has undertaken these measures). 

2. Water quality, effluent and water storage issue and mitigation measures 

Water quality 

Owing to geological formation and hydrogeological condition the water of the area is 

relatively hard water. It has the potential impact on health of the workers such as formation of 

kidney stone, if not purified in the first place. 

Non-potable or contaminated water can transmit a variety of diseases such as diarrhea, 

cholera, dysentery, typhoid and polio etc.  

Effluent/waste water 

The effluent/waste water/used water from the coal-fired power plant can have negative 

impact on the physical-environment (water, air and land pollution) but only indirect and 

minor impact on health. (Unlike the effluent say for example, from a food factory where the 

effluent contains large quantity of organic waste with bad odour and highly polluted, the 

waste water/used water from the coal-fired power plant is relatively clear water with only low 

degree of pollution). 

Moreover, workers will not be exposed to waste water or will not be in direct contact with 

waste water as automation system is applied in the operation the power plant. Domestic waste 

water can be effectively managed or mitigated. 

Water storage 

The coal-fired power plant requires huge quantity of water, which is stored in one weir, one 

2.1 million gallon tank, one 1.5 million gallon tank and one 100,000 gallons tank. The huge 

quantity of water can become a good habitat and breeding ground for mosquitoes, 
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consequently leading to occurrence of malaria. (Globally Myanmar is among the top malaria 

infested nations). Another water related disease is schistosomiasis (or bilharzia) caused by 

parasitic blood flukes of fresh water snails. These large water tanks can become suitable 

habitat for water snail which can indirectly lead to schistosomiasis. (In terms of impact this 

disease is second only to malaria as the most devastating parasitic disease worldwide). 

Mitigation 

- Manage the water quality; ensure that the water is soft water and potable. 

- Apply a series of methods for water purification – e.g. Reverse Osmosis (R.O) 

system, water softener system, Mixed led Resin system, mechanical filter system etc. 

and control the pH of water. (The company has applied all these method). 

- Recirculate the water for water conservation and minimization of waste water/used 

water. (The company has undertaken this; almost 100% of water is recirculated 

applying forced filtration and cooling systems).  

- Construct a network of drainage system to manage waste water/used water and also 

rain water influx and storm water. 

- Small quantity of water to be discharged (e.g. from boiler blow down, cooling blow 

down, back flush from ion exchange etc.) will be treated before discharge. (The two 

cements plants nearby have waste water treatment system but the coal-fired thermal 

plant does not have such a system yet. The treatment, so far, is only physical 

treatment; filtration and sedimentation before discharge. The coal-fired thermal plant 

has a plan for construction of its own treatment system or shares the waste water 

treatment facilities with these two cement factories. The waste water/used water from 

this plant, after crude treatment or physical treatment, flows down the drain and end 

up in the large lake where some locals culture fish, and these fish (carps, tilapia) are 

thriving well.) 

- Domestic waste water can be managed; domestic brown water (from kitchen, baths, 

washing etc.) will flow into the drain while black water (from toilet) will end up in 

septic tanks and soak pits. 

- Used fuel oils will be collected in old drums and give away to local recyclers. 

- Inspect the weir and 3 large storage tanks regularly and try to control proliferation of 

mosquitoes as practical as possible (e.g. mild chlorination; not done yet). 

- Manually remove and destroy water snails, if found, as practical as possible (not 

found in substantial number yet). 

- Educate workers for good health practice, to be aware of drinking water related 

diseases (for the safe side boil water, drink green tea); and to be aware of risk of 

malaria (use mosquitoes net). 
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3. Noise and vibration and mitigation measures 

In a coal-fired thermal plant noise is generated from a variety of sources and many are high 

level noises – e.g. turbine generator and auxiliaries, boiler and auxiliaries, fans and dust tube, 

pumps, compressor, precipitator, motors, etc. 

In the plant compound noise is also generated from crusher (high level), heavy truck 

movements, operation of machinery, loading/unloading, etc. 

Increase in noise level can cause minor health impact such as disturbance or nuisance but 

exposure to long hours or high noise level can cause hearing impairment or even permanent 

hearing loss (deafness). 

Other forms of health impacts are: 

- Physical and psychological stress, interference with communication and 

concentration, and can contribute to work place accidents and injuries by making it 

difficult to hear warning signals. 

- High level noise can cause tinnitus, high blood pressure, anxiety and depression, heart 

disease and other related health problem – e.g. sleep disturbance, hypertension, 

annoyance, and change in immune system.  

- Hand-arm vibrations are not envisaged as the operation applies automation. Whole 

body vibration can cause fatigue, head ache, stomach problems and loss of balance. 

According to Occupational Safety and Health Administration (OSHA) USA Permissible 

Exposure Limit (PEL) is 90 dBA for 8 hours per day. At 100 dBA exposure should be less 

than 15 minute/day. For all workers exposed to long hours of noise level must wear PPE (ear 

plugs, ear muffs); it is mandatory. 

Mitigation  

- If possible, select and procure eco-friendly machinery equipment and vehicles that 

emit lower noise level, in the first place. 

- If possible, place noisy machinery away or isolated such machinery. 

- If possible, install silencer, noise abator for fans. 

- Install mufflers on engine exhaust and compressor component. 

- Install vibration abator, vibration absorber; keep the foundation of machinery stable. 

- Install wall (acoustic enclosure) for noisy equipment. 



 
 

Myanmar Environment Sustainable Conservation Co., Ltd Page 521 

- If possible avoid the operation of all machinery/equipment at the same time; restrict 

the hour of operation. 

- Construct crusher house underground and remotely control crusher. (The company 

has done this and loud noise issue from crusher is tackled). 

- Keep machinery/equipment well-maintained, well-operated, well-lubricated to 

mitigated noise. 

- Reduce the speed of heavy truck to mitigate noise and vibration; ensure a smooth 

surface of road to reduce vibration. 

- Create green zone, plant fast growing trees; trees are good noise barrier. 

- Provide adequate PPE (ear muffs, ear plugs, ear protectors). 

4. Waste and mitigation measures 

Industrial waste (solid wastes) 

The main industrial wastes are fly ash and bottom ash; up to 600 tons of fly ash and 400 tons 

of dry ash are produced per day. This is the main issue and effective mitigation is required. 

Dermal contact with ash probably cannot pose any health risk but dispersal of ash in the air 

can lead to inhalation of ash (PM). (The diseases caused by inhalation of PM are already 

mentioned earlier). But ashes usually contain radium, a radioactive substance, and prolonged 

dermal contact with ash over the years can cause benign cancer.  Since coal has to be 

pulverized coal dust from warehouse is used; need not be discarded.  

Other industrial wastes of less importance are slag, treatment sludge, scrap materials, used 

filters etc. (used filter are considered hazardous). 

Domestic solid wastes 

Domestic solid waste such as water from housings, office wastes, trash debris, and organic 

wastes from kitchen, messing hall and wastes from packing wastes can be managed and 

controlled. There are 150 employees during the Operation Phase and therefore the domestic 

waste generated will be substantial. 

Very small quantity of medical waste is also generated. Domestic wastes if not managed can 

attract house files and rodents and eventually pose health risks. 

Mitigation 

- Control and manage ash; fly ash and done ash are collected mechanically and 

conveyed by conveyors to two ash silos, one for fly ash and another for down ash. 

(Dry ash handling is applied and no need for water and ash pond which can generate 

bad odur). 
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- Ash is not discarded but made into bricks, and other building materials (this is exactly 

what the project proponent is doing). 

- Other industrial waste of lesser quantity are manually collected and discard at the 

approved landfill one mile in the north east. 

- Avoid open burning of solid wastes by all means. 

- Avoid discriminating dumping of waste by all means. 

- Collect domestic waste in waste bins and regularly discard them at landfill. 

- Ensure that waste bins do not become breeding ground for house files and do not 

attract rats and mice. 

- Educate and train workers for good housekeeping practice (do not litter, do not dirty, 

your place); keep your living area and working places clean and tidy. 

5. Heat and hot works and mitigation measures 

In the coal-fired thermal plant exposure to heat is happening all the time during the operation 

and maintenance of a variety of combustion units, namely, furnace, boiler, cyclone, turbine, 

generator, hot stream, hot piping and related hot equipment. 

Workers exposed to heat can have a variety of heat stresses, including; profuse sweating, heat 

exhaustion, heat cramp, heat stroke, dehydration, dizziness, drop in blood pressure, severe 

hyperthermia etc. 

Heat stress can exacerbate underlying illness such as cardio vascular diseases, diabetes, 

asthma, psychological distress and increase the risk of accidents and infectious diseases. 

Welding has to be undertaken from time to time in maintenance works. If not well-trained 

welding iron cutting work can lead to accident such as skin burn, eyes injury and electric 

shocks. 

Mitigation 

- Plan for mechanical labour and automatic system to minimize workers exposure to 

heat as far as possible (the company has done this). 

- Inspect and maintain furnace, boiler, and cyclone regularly; also inspect and maintain 

pressure vessel and piping. 

- Provide adequate ventilation to reduce heat and humidity. 

- Reduce working time in high temperature environment; provide adequate drinking 

water. 

- Insulate hot equipment, if possible, e.g. combustion unit, generators and hot pipes to 

alleviate heat. 
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- Post warning signs near high temperature surfaces. 

- Welding and iron cutting should be undertaken only by trained workers. 

- Provide welder goggle's or full-face eye shields. 

- Provide protective suits e.g. PPE, outfits, boots, helmets, gloves, etc. where necessary. 

6. Potential fire and explosion and mitigation measures 

One of the main coal-fired thermal plant's hazards is fire and explosion. Pulverized coal dust 

has to be used in large quantity and coal powder has the potential for fire and explosion. 

Pulverized coal dust 

Coal dust is highly inflammable in nature and can cause explosion. Coal dust suspended in air 

is explosive; there are precedents of coal dust explosions in some coal-fired power plants 

abroad. Coal dust has far more surface area per unit weight than lumps of coal and, therefore, 

more susceptible to spontaneous combustion, that is coal powder has greater risk than coal 

lump. 

Coal dust explosion can happen at crusher but good ventilation can prevent explosion.  

Coal lump, by itself, is flammable and prove to fire outbreak. (Coal is reactive to oxygen and 

will generate CO2 and creates heat. As coal get hotter it will eventually get to auto-ignition 

temperature and coal will burn). 

Fuel oils 

Fuel oils have the potential for fire and explosion; but may not be an issue in this coal-fired 

power plant. Fuel needs not be stored in large quantity here; fuel is shared with the nearby 

cement plant which has a large fuel depot. 

However, care is always necessary when handling fuel oils. Accidental leakages and spillages 

can lead to fire outbreak. Used oil has to be systematically collected and give away to locals 

who need it. 

Rare cases of fire and explosion also happen at filter bag units, it is learnt, and that was due to 

ambient high temperature. The ash (PM) collected in the filter bag can cause fire and 

explosion. 

Fire and explosion can cause major accident; it can lead to major injuries and deaths. It can 

also cause great damage and loss to machinery, equipment and assets of the plants. 

Generally deaths are caused more by inhalation of CO rather than actually body burning. 

Inhalation of CO fume can lead to severe tissue damages and extremely serious cases can be 

life threatening. 
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Mitigation 

- Avoid and prevent fire and explosion by all means. 

- Educate and train workers for the awareness of coal dust explosion and safety 

handling of pulverized coal and also handling of fuel oils. 

- Apply mechanical labour and automation system as far as possible. 

- Keep ignition sources away from coal, coal dust and fuel. 

- Provide adequate ventilation. 

- Avoid accident spillage or leakage of fuel oil; should spill occurred remove 

immediately with absorbent. (Do not wash down with water which will percolate to 

subsurface soil and probably ground water). 

- Train some workers for firefighting with the help of township fire brigade. 

- Also train some workers for first aid training; keep first aid kits well-stocked. (The 

plant has one clinic). 

- Develop Emergency Preparedness and Plan (EPP), Emergency Response Plan (ERP) 

and rescue operation plan and conduct rehearsals or mock drills. 

- Display addresses and phone number of Fire Brigade, Ambulance Service, Red Cross 

Society, Hospital, Police station, etc. 

- Take out insurance for the power plant, fire insurance and workers insurance. 

7. Potential traffic impact and mitigation measures 

This include potential traffic congestion, traffic disruption and delay; and from health 

perspective, traffic accidents (road accident). 

The coal-fired thermal plant and two cement plants have a total of 100 heavy trucks (20 tons 

truck). 

These trucks will be mainly used for transportation of coal and transportation of the cement 

(from 2 cement plants). 

It is calculated that every two hours one truck will be deployed and there will be substantial 

increase in traffic on the road. This can contribute to traffic congestion ad delay or even road 

accidents. 

The access road, 4.5 miles long between Mandalay-Lashio High way and the site, is built by 

the company. This access road has light traffic and the road will be used mostly by the 

company's trucks and other vehicles of the company. 



 
 

Myanmar Environment Sustainable Conservation Co., Ltd Page 525 

Unless the drivers are well-trained and well-experienced there is the potential for road 

accidents. Traffic accidents have become one of the most significant causes of injuries and 

fatalities worldwide. Safety measures for the protection of company workers, all road users 

(mostly locals) as well as domestic animals which are most vulnerable to traffic accidents is 

necessary. 

From health perspective traffic accidents (road accident) cause injuries and permanent 

disabilities and loss of lives. 

From socio-economic perspective road accidents can lead to increase of dependence, loss of 

one's ability to lead a normal life, destruction of property, increased of poverty, loss of a 

companionship of a loved one who died in a total accident and so on. 

Mitigation 

- Educated drivers for road safety, compliance with traffic rules and regulation. 

- Especially educate heavy truck drivers for defensive driving, heavy truck with big 

load to be travelled at reduced speed. 

- Organize training and accident prevention class; try to achieve zero accident. 

- Never overload the truck; ensure truck loaded with coal is covered with tarpaulin to 

prevent spillage. 

- Set up traffic signals, speed limits where necessary especially at intersection, near 

schools or location where children may be present. 

- To reduce speed when passing through or near a village to prevent accident (to man 

and animals) and reduce dust generation and vibration. 

- Keep all vehicles well-operated, well-maintained and well-lubricated; ensure that 

there are no equipment malfunction and failure. 

- Keep a logbook each for all vehicles; check arrival and departure. 

- Ensure that drivers are not over fatigued; the driving hours per day to be less than 10 

hours (to prevent driving stress). 

8.  Potential Occupation  health and safety issue and mitigation measures 

In a coal-fired power plant the most outstanding issue is severe respiratory issue due to 

exposure to air pollutants, and inhalation of PM2.5, PM10 are well-known health risk. 

Exposure to PM and air pollutants e.g. SO2, NOx can lead to a variety of disease, ailments 

and health problems (already described earlier). 

Another outstanding health risk is extreme heat stress; workers are exposed to heat and high 

temperature in a coal-fired power plant (already described earlier). 
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Another outstanding health risk is fire and explosion (already described earlier). The chance 

for fire and explosion is remote but it is a real danger; coal dust, hydrogen and other gases in 

ambient air pose the highest explosion risk. 

Other occupational and health risks associated with a coal-fired thermal plant are: high noise 

level, slips and tall (especially during maintenance works), electrical hazards, physical 

hazards, chemical hazards (if hazardous chemicals used), non-ionizing radiation, machinery 

accidents, excessive manual works, working at heights and working in confined space (during 

maintenance works) etc. (all are already described earlier). 

Mitigation 

- Exposure to air pollutants can be mitigated through the application of mitigative 

equipment and mitigative measures (e.g. ESP, bag filters, dry FGD application, 

complete combustion, and provision of appropriate PPE). 

- Extreme heat stress can be mitigated through the application of mechanization and 

automation system (minimization of manual labours) and provision of appropriate 

PPE, e.g. outfit, helmet, boots, glove, etc. 

- Potential fire and explosion can be prevented through educating and training workers 

for the awareness of potential for fire and explosion and taking all safety precaution 

measures. Maximize mechanical labour and minimize manual labour to alleviate the 

risk of fire and explosion etc. 

- The overall mitigation and correction measures for other health risk; create a safe 

working environment and safe working conditions all working places. Effective 

education, training and supervision for good working practice, good safety practice 

and good health and hygiene practice are imperative. 

- Follow the ergonomic principle: avoid tight working condition: avoid over exertion 

and fatigue, and repetitive motions, (minimize manual labour as far as possible and 

optimize mechanical labour and apply automation system as practical as possible). 

9. Potential community health and safety issue and mitigation measures 

The activities of the project can pose health hazards and risk on the local community in the 

vicinity. 

Community health and safety issue include: air pollution, high noise level, water quality and 

effluent, life and fire safety issue, traffic and transportation of hazardous materials and spread 

of disease due to the activities of the project. 
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Air pollution 

Impacts of air pollution or human health are already described earlier. Not only workers at 

the coal-fired power plant can be impacted but also locals in the near vicinity can be impacted 

if emission is not well-managed or mitigated. 

High noise level – can also affect the local community in the near vicinity if not well-

managed. 

Water quality and effluent 

Activities at the power plant can have adverse impact on the water quality and availability of 

ground water and surface water resources. (One village has complained that one or two 

springs are dried up). 

Effluent from the power plant flows into the large lake (water impoundment) in the north-

east. Some local raise fish in that lake; so far there is no considerable issue yet. 

Life and Fire safety (L and F)  

There may be public access to the plant from time to time. All buildings and structures inside 

the plant compound, if not structurally safe can have hazards on the public. If fire prevention 

measures is not taken beforehand, there can be serious issue if fire accidently break out. 

Traffic and transportation of hazardous material 

The coal-fired power plant and two cement plants have 100 heavy trucks. There is a 

considerable increase in traffic along the 4.5 miles access road from Mandalay-Lashio 

highway to the site built by the company. There will be also traffic increase on the high way. 

There is the potential for traffic congestion and also road accidents leading to injuries and 

death not only to the locals but also their domestic animals. 

When heavy trucks pass through or near a village there are the potential issue of noise and 

vibration and generation of dust due to vehicular movements. 

Diesel and fuel oils are considered hazardous. There is the potential accidental spillage or 

other accident. 

Spread of disease 

This coal-fired thermal plant has 150 employees during Operation Phase the three plants have 

a combined workforce of over 900. The potential disease that start from the three plants, if 

communicable ones, can spread to the local communities. 
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Huge quantity of water has to be stored and these large ponds can become breeding for 

mosquitoes resulting in spread of malaria and other water-borne disease or water related 

disease. 

Mitigation 

A variety of mitigation measures to be taken for emission (air pollutant), high noise level and 

waste water are already described in technical detailed earlier. 

Corrective measures for life safety issue: Ensure that all building and structures accessible to 

the public must be designed, constructed and operated in accordance with building regulation 

requirement and internationally accepted life and fire safety standards. 

Traffic 

Mitigation measures to be taken for impact of traffic are already described earlier. 

Corrective measures for transportation of hazardous materials: comply with law and 

regulation relevant to the transportation of fuel oil and chemicals. Also plan for measures for 

preventing and/or mitigating the consequence of accidental spillage or release of hazardous 

materials. 

Spread of diseases 

Prevent the occurrence and spread of communicable disease from factory workers to the 

locals by all means. Undertake health awareness and conduct health education in local 

community and also provide health service for them at the plant clinic. 

Avoid/minimize water-borne, water-related and vector borne disease and communicable 

disease that would result from the project activities. Regularly liaise with Naunghkio 

Township Health Authority. 

Positive impacts during the Operation Phase 

The positive impacts are long term positive socio-economic impacts. 

There is an increase in employment: 150 people are employed permanently; and the salaries 

are reasonable: Ks 144,000 – Ks 600,000. There can be employment opportunities from time 

to time for extra jobs when the business progress well. 

There is improvement in infrastructure: The access road constructed by the company is used 

by the local; the nearby villages are electrified. The company has already spend Ks 

989,089,750 for implementation of CSR programme in a variety of community assistance and 

community developments. 
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From health perspective there is an improvement in health infrastructure and health service: 

the company's clinic provides free medical treatment to all villagers who come to the clinic. 

The CSR programme donates cash and kinds to the village clinics. 

The development in infrastructure (the access road), local job opportunities and increase in 

house hold income will help maintain good mental health condition. Jobs and increase stable 

incomes relieve symptoms of health problems such as anxiety and depression. The project 

can, therefore, directly contribute to the well-being and health of the local communities. 

Impact Assessment (Qualitative) 

Impact assessments are already described in the EIA report, which are overall assessment of 

impact on the environment. However, the impact on health is quite different from that on 

environment (physical) environment. 

A combination of 2 methods, namely Experts judgement/Experts Consensus Method and the 

Simple Matrix method of likelihood multiply by consequence (Likelihood x Consequence = 

Scoring outcome) are applied. 

IFC table of Risk/impacts analysis 

Likelihood 

Consequence 

Insignificant 

(negligible) 
Minor Moderate Major 

Catastrophic/ 

Extreme 

(1) (2) (3) (4) (5) 

Almost certain (5) 5 10 15 20 25 

Likely (4) 4 8 12 16 20 

Possible (moderate) (3) 3 6 9 12 15 

Unlikely (2) 2 4 6 8 10 

Rare (1) 1 2 3 4 5 

 

Scoring/outcome 

1, 2, 3 = negligible/insignificant  

4, 5, 6 = minor (low) 

8, 9, 10 = moderate (medium) 

12, 15, 16 = major (high) 

20, 25 = catastrophic (extreme)  
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Risks/impacts rating during the Construction Phase (health perspective) 

Sr. 
Impact/potential 

impact 
Likelihood Consequence 

Actual 

outcome 

 Expected 

outcome after 

mitigation 

1 
air pollution/air 

emission 
5 3 15 (high) 

  

low (minor) 

2 noise and vibration 5 2 
10 

(medium) 
low (minor) 

3 
wastes (solid, 

liquid) 
4 2 

8 

(medium) 
low (minor) 

4 
potential accidents 

at work place 
1 3 6 (low) negligible 

5 
potential traffic 

issue 
2 3 6 (low) low 

6 
potential social 

issue 
1 3 

3 

(negligible) 
negligible 

 Impact on health from health perspective (not impact on overall physical environment) 

Risk/impacts rating during the Operation Phase (health perspective) 

`Sr. 
Impact/potential 

impact 
Likelihood Consequence 

Actual 

outcome 

 Expected 

outcome after 

mitigation 

1 air pollution/emission 5 5 
25 

(extreme) 

 

low  

2 
water quality, effluent 

and storage of water 
5 4 

20 

(extreme) 
low 

3 noise and vibration 5 4 
20 

(extreme) 
low 

4 wastes 4 2 
8 

(moderate) 
low 

5 heat and hot explosion 3 3 
9 

(moderate) 
low 

6 
potential fire and 

explosion 
1 4 4 (low) negligible 

7 potential traffic issue 2 3 6 (low) low 

8 
occupation health and 

safety issue 
4 3 12 (high) low 

9 
community health and 

safety issue 
2 2 4 (low) negligible 

 Impact on health from health perspective (not impact on overall physical environment). 

M
it

ig
at
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n

 m
ea
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s 
M

it
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n
 m
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s 
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D. Budget for implementation of PHMP 

The project proponent does not have a separate budget for the implementation of PHMP, yet. 

However, there is a budget for the implementation of Environmental Management Plan 

(EMP). 

0.5 percent of the main budget (USD 10 million) equivalent to USD 50,000 is set aside for 

EMP fund, which will cover the initial costs and recurring expenses for the implementation 

of EMP and MP (Monitoring Plan). The fund is allocated for execution of 4 programmes or 

plans follow: 

 Monitoring plan  - 35 % of EMP fund  : USD 17,500 

 Emergency Plan - 20 % of EMP fund  : USD 15,000 

 Capacity building and training - 20 % of EMP fund  : USD 10,000 

 Reporting  - 10 % of EMP fund  : USD 5,000 

 Miscellaneous expense - 5 % of EMP fund  : USD 5,000 

Note – The expenses for taking mitigations such as procurement of equipment – e.g. ESP, 

bag filters and other mitigation equipment, and PPEs will be borne by the main 

project's budget. Mitigation measures will be undertaken by the EMP cell members 

and trained staff that are all well-paid. They need not be hired and, therefore, no 

expenses. As for monitoring and testing, experts or technicians will have to be hired 

from time to time. 

 For the time being, the costs for executing MP will be also for execution of PHMP. 

For instance, monitoring of air quality, noise levels, water and soil quality for the 

physical component also cover health component. (The impacts on physical 

environment are more or less the same as impact on health environment). 

 Most of the expenses, so far, are for monitoring. These already described earlier in the 

EIA report, Chapter 8, 8.6.6. They are summarized as follow: 

Operation Phase 

- costs for monitoring air quality at 3 monitoring spots : Ks 5,100,000 

- cost for monitoring water quality at 3 monitoring spots : Ks 240,000 

- cost for monitoring effluent at one spots   : Ks 80,000 

- cost for monitoring noise level at 3 monitoring spots : Ks 210,000 

- cost for monitoring soil quality at 3 spots   : Ks 420,000 

Totaling  : Ks 6,050,000 

This Ks 6,050,000 is once off cost and since semiannual monitoring will be conducted the 

costs for one year will be Ks 13,100,000. 
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(Other monitoring works will be undertaken by EMP cell members and trained staff and will 

be free of charges). 

The alloted fund for monitoring plan can cover for only a few years. As time goes on more 

money will be added to the fund. Inflation has to be also considered.  

The fund for emergency plan has not used yet. Unfortunately, if major accident happens more 

money will have to be also added. 

As regards capacity building and training health experts will have to be hired for providing 

training and giving lectures on PHMP (or honorarium fees or courtesy gifts to be provided if 

they are government officials.) 

As for reporting plan consultants may have to be hired, if necessary. 

Money spent, so far, for execution of PHMP 

Even though the company has no official budget yet for implementation of PHMP the 

company has so far, spent huge sum of money for public health assistance and health 

improvement. 

Of the Ks 531,504,000 spent for CSR programme, Ks 14,198,000 are spent for public health 

assistance and health improvement. For instance, the company has established the company's 

clinic at a cost of Ks 10,324,000 providing free medical treatments, not only to its employees, 

but also for the local people. 

The company has donated in cash and kinds to the two nearby village clinics, and also to 

Naunghkio Township Hospital; separate donations to welfare association of the hospital and 

disinfectant team (mosquitoes eradication). The company has constructed many toilets for 

local schools and monasteries and also water tanks. 

Although the company has no official budget yet for PHMP, it has kept a blank cheque for 

the implementation of PHMP. 

E. Monitoring Plans and Sub-plans by project phases 

The overall as well as comprehensive monitoring plans are already described earlier in 

tabulated form in Chapter 6, 6.7 of the main EIA report. 
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During the Construciton Phase 

Sr. 

No. 

Components/ 

issue 

Parameters to 

be monitored 

NEQEG 

guideline 

value 

Monitoring spot/site Frequency 
Responsible 

persons 

Costs    (once 

off) 
Remarks 

1. Air quality NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

200 µg/m
3 

100 µg/m
3 

50 µg/m
3 

25 µg/m
3 

20 µg/m
3 

400 µg/m
3
 

At construction site 

Coordinates: 

 N. Lat 22º 21' 32";    

E. Long 96º 42' 10", 

At Lauk Hpan 

village 

Coordinates:  

N. Lat 22º 21' 32";     

E. Long 96º 42' 10", 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6";   

E. Long 96º 40' 31.7"  

At Lei Gyi Taw 

village 

Coordinates:  

N. Lat 22º 20' 

13.83";       E. Long 

96º 43' 31.29" 

semi-annually 

 

 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

semi-annually 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired  

technicians 

 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

Ks 1,700,000 

 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

Technicians have 

to be hired 

 

 

 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

2. Water quality BOD 

COD 

pH 

50 mg/l
 

125 mg/l
 

6-9 STU
 

At stream 

Coordinates:  

N. Lat 22º 22' 29.9";  

E. Long 96º 42' 07.7" 

semi-annually 

 

 

EMP cell 

member and 

hired 

technicians 

Ks 80,000 

 

 

Technicians have 

to be hired 
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Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

10 mg/l
 

2 mg/l
 

50 mg/l
 

10 mg/l
 

400 mg/l
 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.4";  

E. Long 96º 42' 45.5" 

At Khe San village 

Coordinates: N. Lat 

22º 21' 08.7"; E. 

Long 96º 40' 24.0" 

semi-annually 

 

 

 

semi-annually 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

Ks 80,000 

 

 

 

Ks 80,000 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

3. Noise level dB(A) 

day and night 

70 dB(A) At construction site 

Coordinates:  

N. Lat 22º 21' 32";     

E. Long 96º 42' 10", 

At Lauk Hpan 

village 

Coordinates:  

N. Lat 22º 21' 32";     

E. Long 96º 42' 10", 

At Khe San village 

Coordinates:  

N. Lat 22º 20' 50.6";  

E. Long 96º 40' 31.7"  

At Lei Gyi Taw 

village 

Coordinates:  

N. Lat 22º 20' 

13.83"; E. Long 96º 

43' 31.29" 

semi-annually 

 

 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

semi-annually 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

Ks 70,000 

 

 

 

Ks 70,000 

 

 

 

 

Ks 70,000 

 

 

 

Ks 70,000 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

 

 

 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 
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4. Solid waste - monitor 

construction 

waste and 

disposal 

- monitor 

trash/garbage 

generated and 

disposal 

- 

 

 

At construction site 

Coordinates:  

N. Lat 22º 21' 32";     

E. Long 96º 42' 10" 

Weekly 

 

EMP cell 

members 

 

 

Free of charges 

 

 

- 

 

 

5. Occupational 

health and 

safety 

- monitor OHS 

measures 

taken 

- monitor 

provision of 

First Aid Kits 

and stocking 

of medicines 

and drugs 

- monitor 

Emergency 

Preparedness 

and Response 

plan + actions 

-  At construction site 

Coordinates:  

N Lat. 22°21'34.00",   

E Long. 96°42'8.57" 

monthly EMP cell 

members 

Free of charges 

 

 

 

 

 

 

 

 

6. Traffic issue - monitor traffic 

flow  

- prevent traffic 

congesting 

- prevent road 

accident 

-  Inside the compound 

Coordinates:  

N Lat. 22°21'29.21",   

E Long.  

96°42'33.72" 

At road intersection 

and access road 

weekly 

 

 

 

 

weekly 

EMP cell 

members 

 

 

 

EMP cell 

members 

Free of charges 

 

 

 

 

Free of charges 

 

- 

 

 

 

 

- 
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Coordinates:  

N Lat. 22°21'34.47",   

E Long.  

96°42'49.03" 

7. Social issue, 

social illness 

- check social 

illness/ill 

social 

behaviour  

- monitor 

conducts of 

workers 

- check 

disciplinary 

action take 

-  At construction site 

Coordinates:  

N Lat. 22°21'31.48",   

E Long. 96°42'9.32"  

weekly and 

monthly 

EMP cell 

members 

Free of charges 

 

- 

 

During the Operation Phase 

Sr. 

No. 

Components/ 

issue 

Parameters to be 

monitored 

NEQEG 

guideline 

value 

Monitoring spot/site Frequency 
Responsible 

persons 

Costs    

(once off) 
Remarks 

1. Air quality Air quality 

NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

 

 

 

 

200 µg/m
3 

100 µg/m
3 

50 µg/m
3 

25 µg/m
3 

20 µg/m
3 

400 µg/m
3 

 

 

 

 

At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";     

E. Long 96º 42' 10"  

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2"; 

E. Long 96º 42' 32.3" 

 

semi-annually 

 

 

 

 

semi-annually 

 

 

 

 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

 

Ks 1,700,000 

 

 

 

 

Ks 1,700,000 

 

 

 

 

Technicians have 

to be hired 

 

 

 

Technicians have 

to be hired 
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Emission 

NO2 

PM10 

SO2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

510 mg/Nm
3 

50 mg/Nm
3 

900 mg/Nm
3 

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

At Lei Gyi Taw village 

Coordinates:  

N. Lat. 22º 21' 01.0"; 

E. Long 96º 40' 45.9" 

check and monitor the 

continuous flue gas 

analyser installed 

Coordinates:  

N Lat. 22°21'35.55,    

E Long. 96°42'8.24" 

 

check and monitor the 

continuous flue gas 

analyser installed 

semi-annually 

 

 

 

semi-annually 

 

 

 

 

 

 

 

 

 

 

weekly and 

monthly 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

 

 

 

 

 

 

 

 

EMP cell 

members 

Ks 1,700,000 

 

 

 

Ks 1,700,000 

 

 

 

 

 

 

 

 

 

 

Free of 

charges 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

 

 

 

 

 

- 

2. Water quality 

/effluent 

Water quality 

BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

 

50 mg/l
 

125 mg/l
 

6-9 STU
 

10 mg/l
 

2 mg/l
 

50 mg/l
 

10 mg/l
 

400 mg/l 

 

At Stream 

Coordinates:  

N. Lat 22º 22' 29.9";  

E. Long 96º 42' 07.7" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.4";  

E. Long 96º 42' 45.5"

  

 

semi-annually 

 

 

 

semi-annually 

 

 

 

 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

 

 

Ks 80,000 

 

 

 

Ks 80,000 

 

 

 

 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 
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Effluent 

Arsenic 

Cadmium 

Chromium (total) 

Copper 

Iron 

Lead 

Mercury  

Oil and grease 

P
H 

Temperature 

increase 

Total residual 

chlorine 

Total suspended 

solids 

Zinc 

 

 

 

 

 

 

 

 

 

 

0.5 mg/l 

0.1 mg/l 

0.5 mg/l 

0.5 mg/l 

1 mg/l 

0.5 mg/l 

0.005 mg/l 

10 mg/l 

6-9 SU 

<3ºC  

 

0.2 mg/l 

 

50 mg/l 

 

1mg/l
 

At Khe San village 

Coordinates:  

N. Lat 22º 21' 08.7";  

E. Long 96º 40' 24.0" 

At boiler blowdown 

Coordinates:  

N. Lat 22º 21' 32.9";  

E. Long 96º 42' 07.6" 

At cooling tower 

Coordinates: 

N. Lat 22º 21' 32.9";  

E. Long 96º 42' 06.4" 

At discharge point 

Coordinates: 

N. Lat 22º 21' 28";  E. 

Long 96º 42' 0.7 " 

semi-annually 

 

 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

semi-annually 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

Ks 80,000 

 

 

 

Ks 200,000 

 

 

 

Ks 200,000 

 

 

 

Ks 200,000 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

3. Noise level dB(A) 70 dB(A) At coal-fired Thermal 

plant 

semi-annually EMP cell 

member and 

Ks 70,000 Technicians have 

to be hired 
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day and night Coordinates:  

N. Lat 22º 21' 32";     

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

Lat 22º 21' 58.29";     

E. Long 96º 42' 48.17" 

At Khe San village 

Coordinates: 

N. Lat 22º 20' 50.6"; E. 

Long 96º 40' 31.7" 

At Lei Gyi Taw 

Coordinates:  

N. Lat 22º 20' 13.83";  

E. Long 96º 43' 31.29" 

 

 

 

 

semi-annually 

 

 

 

semi-annually 

 

 

 

semi-annually 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

 

 

 

 

Ks 70,000 

 

 

 

 

Ks 70,000 

 

 

Ks 70,000 

 

 

Technicians have 

to be hired 

 

 

 

Technicians have 

to be hired 

 

 

Technicians have 

to be hired 

4. Solid waste - monitor 

industrial 

waste 

especially ash 

collection and 

storage at silos 

and reuse 

- monitor 

domestic 

wastes, 

collection and 

disposal 

- 

 

 

 

 

- 

At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";     

E. Long 96º 42' 10" 

 

Weekly 

 

 

 

 

 

EMP cell 

members 

 

 

 

 

 

Free of 

charges 

 

 

 

 

 

- 

 

 

5. Heat and hot 

works 

- monitor the 

situation at 

- 

 

inside the coal-fired 

power plant at high 

Weekly 

 

EMP cell 

members 

Free of 

charges 

- 



 
 

Myanmar Environment Sustainable Conservation Co., Ltd Page 540 

furnace, boiler, 

turbine, 

generator, hot 

piping, hot 

stream 

- monitor the 

wearing of PPE 

(make it 

mandatory)  

 

 

- 

temperature spots 

Coordinates:  

N Lat. 22°21'34.16",   

E Long.  96°42'8.63" 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. Potential fie 

and 

exploration 

- monitor the 

situation at 

crusher house, 

at hopper, bag 

filter units and 

ash 

- monitor the 

handling and 

use of fuel oil 

- monitor the 

wearing of PPE 

-  at crusher house  

Coordinates:  

N Lat.  22°21'30.15",  

E Long.  96°42'0.91" 

 

at car park 

Coordinates:  N Lat. 

22°21'30.57", E Long.  

96°42'9.77" 

weekly  

 

 

 

 

monthly 

EMP cell 

members 

 

 

 

EMP cell 

members 

Free of 

charges 

 

 

 

Free of 

charges 

 

- 

 

 

 

 

- 

 

7. Traffic issue - monitor traffic 

flow  

- prevent traffic 

congesting 

- prevent road 

accident 

-  Inside the compound 

Coordinates: 

N Lat. 22°21'29.21",   

E Long.  96°42'33.72" 

At road intersection 

and access road 

Coordinates: 

N Lat. 22°21'34.47",   

E Long.  96°42'49.03" 

weekly 

 

 

 

weekly 

EMP cell 

members 

 

 

EMP cell 

members 

Free of 

charges 

 

 

Free of 

charges 

 

- 

 

 

 

 

 

- 

8. Occupational - monitor OHS -  At the coal-fired monthly EMP cell Free of - 
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health and 

safety 

measures taken 

- monitor 

provision of 

First Aid Kits 

and stocking of 

medicines and 

drugs 

- monitor 

Emergency 

Preparedness 

and Response 

plan + actions 

- Check the 

clinic treatment 

record 

Thermal plant site  

Coordinates:  

N Lat. 22°21'34.00",   

E Long. 96°42'8.57" 

At clinic 

Coordinates:  

N Lat. 22°21'31.65,    

E Long. 96°42'43.91 

 

 

 

 

 

monthly 

members 

 

 

 

EMP cell 

members 

charges 

 

 

 

Free of 

charges 

 

 

 

 

 

- 

 

 

 

 

9. Community 

health and 

safety issue 

- monitor CHS 

measures taken 

- monitor 

Emergency 

Preparedness 

and Response 

plan + actions 

regularly monitor 

the well being of 

the locals  

 

- 

At Lauk Hpan village 

Coordinates:  N Lat. 

22°21'57.91", E Long.  

96°42'44.48" 

At Khe San village 

Coordinates:  N Lat. 

22°20'52.41, E Long.  

96°40'19.59"E 

At Lei Gyi Taw 

Coordinates: 

N Lat. 22°20'11.18, E 

Long.  96°43'32.22" 

semi-annually 

 

 

 

semi-annually 

 

 

semi-annually 

 

EMP cell 

members 

 

 

EMP cell 

members 

 

EMP cell 

members  

 

Free of 

charges 

 

Free of 

charges 

 

 

Free of 

charges 

 

- 

 

 

- 

 

 

- 

  - monitoring 

traffic check 

- on the access road monthly EMP cell Free of - monitoring 

traffic check 
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log book for 

each vehicle 

- Check the 

medical 

record 

Coordinates: N Lat. 

22°21'34.47", E Long.  

96°42'49.03" 

at the factory's clinic 

Coordinates: N Lat. 

22°21'31.65, E Long. 

96°42'43.91 

 

 

 

 

monthly 

members 

 

 

EMP cell 

members 

charge  

 

 

Free of 

charge 

log book for 

each vehicle 

- Check the 

medical 

record 

 

During the Decommissioning Phase 

Sr. 

No. 

Components/ 

issue 

Parameters to be 

monitored 

NEQEG 

guideline 

value 

Monitoring spot/site Frequency 
Responsible 

persons 

Costs    

(once off) 
Remarks 

1. Air quality NO2 

O3 

PM10 

PM2.5 

SO2 

VOC 

 

 

200 µg/m
3 

100 µg/m
3 

50 µg/m
3 

25 µg/m
3 

20 µg/m
3 

400 µg/m
3 

 

At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";      

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2";  

E. Long 96º 42' 32.3" 

At Khe San village 

Coordinates:  

N. Lat. 22º 21' 01.0";  

E. Long 96º 40' 45.9" 

At Lei Gyi Taw village 

annually 

 

 

 

 

annually 

 

 

 

annually 

 

 

 

annually 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

EMP cell 

Ks 1,700,000 

 

 

 

 

Ks 1,700,000 

 

 

 

 

Ks 1,700,000 

 

 

Ks 1,700,000 

Technicians 

have to be hired 

once a years 

 

 

Technicians 

have to be hired 

once a years 

 

 

Technicians 

have to be hired 

once a years 

Technicians 

have to be hired 
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Coordinates:  

N. Lat. 22º 21' 01.0";  

E. Long 96º 40' 45.9" 

 

 

member and 

hired 

technicians 

 

 once a years 

 

2. Water quality  BOD 

COD 

pH 

Total nitrogen 

Total phosphorus 

Dissolved solid 

Oil and grease 

Total coliform 

 

 

50 mg/l
 

125 mg/l
 

6-9 STU
 

10 mg/l
 

2 mg/l
 

50 mg/l
 

10 mg/l
 

400 mg/l 

 

 

 

At stream 

Coordinates:  

N.Lat 22º 22' 29.9";    

E. Long 96º 42' 07.7" 

At Lauk Hpan 

Coordinates:  

N. Lat 22º 21' 58.4";   

E. Long 96º 42' 45.5" 

At Khe San village 

Coordinates:  

N. Lat 22º 21' 08.7";   

E. Long 96º 40' 24.0" 

annually 

 

 

 

annually 

 

 

 

annually 

 

 

EMP cell 

member and 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

Ks 80,000 

 

 

 

Ks 80,000 

 

 

 

Ks 80,000 

 

 

Technicians 

have to be hired 

once a years 

 

Technicians 

have to be hired 

once a years 

 

Technicians 

have to be hired 

once a years 

3. Noise level dB(A) 

day and night 

70 dB(A) At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";      

E. Long 96º 42' 10" 

At Lauk Hpan 

Coordinates:  

N.Lat 22º 21' 58.29"; 

E.Long 96º 42' 48.17" 

At Khe San village 

annually 

 

 

 

 

annually 

 

 

annually 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

EMP cell 

Ks 70,000 

 

 

 

 

Ks 70,000 

 

 

Ks 70,000 

Technicians 

have to be hired 

once a years  

 

 

Technicians 

have to be hired 

once a years  

 

Technicians 
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Coordinates:  

N. Lat 22º 20' 50.6";   

E. Long 96º 40' 31.7" 

At Lei Gyi Taw 

Coordinates:  

N. Lat 22º 20' 13.83"; 

E. Long 96º 43' 31.29" 

member and 

hired 

technicians 

have to be hired 

once a years 

4. Solid waste 

(decommissioning 

wastes debris) 

monitor 

decommissioning 

works 

(dismantling, 

demolition and 

generation of huge 

quentity of debris, 

and systematic 

disposal and 

tidying up of the 

site 

- 

 

 

 

 

 

At coal-fired Thermal 

plant 

Coordinates:  

N. Lat 22º 21' 32";      

E. Long 96º 42' 10" 

Weekly/ 

monthly 

 

 

 

 

 

EMP cell 

members 

 

 

 

 

 

Free of 

charges 

 

 

 

 

 

- 

5. Soil Test soil quality 

check for 

construction of soil 

(especially the soil 

at the spot once 

used as open coal 

stockyard). 

 

 

 

- 

 

 

 

- 

Discharge Pond 

(domestic waste water 

sink) Coordinates:  

N. Lat. 22º 21' 47.6";  

E. Long 96º 42' 40.6" 

At Lauk Hpan 

Coordinates:  

N. Lat. 22º 22' 08.2";  

E. Long 96º 42' 32.3" 

At Khe San village 

annually 

 

 

 

 

annually 

 

 

 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

hired 

technicians 

 

EMP cell 

member and 

Ks 140,000 

 

 

 

 

Ks 140,000 

 

 

 

Technicians 

have to be hired 

 

 

 

Technicians 

have to be hired 

 

 

Technicians 
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Coordinates:  

N. Lat. 22º 21' 01.0"; E. 

Long 96º 40' 45.9" 

At Lei Gyi Taw 

Coordinates:  

N. Lat. 22º 20' 50.8"; E. 

Long 96º 43' 20.1" 

annually 

 

 

annually 

 

 

hired 

technicians 

EMP cell 

member and 

hired 

technicians 

Ks 140,000 

 

Ks 140,000 

 

 

have to be hired 

 

Technicians 

have to be hired 

 

 

6. Occupational 

health and safety 

- monitor OHS 

measures taken 

- monitor First 

Aid Kits and 

stocking of 

medicines and 

drugs 

- monitor 

Emergency 

response plan 

- Check the clinic 

treatment record 

-  At the coal-fired 

Thermal plant site  

Coordinates:  

N Lat. 22°21'34.00",   

E Long. 96°42'8.57" 

At clinic 

Coordinates:  

N Lat. 22°21'31.65,     

E Long. 96°42'43.91 

monthly EMP cell 

members 

Free of 

charges 

 

- 

 

 

 

 

 

 

7. Social issue, 

social illness 

- check social 

illness and ill-

social behaviour  

- monitor 

conducts of 

workers 

- check 

disciplinary 

action take 

-  At the coal-fired 

Thermal plant site 

Coordinates:  

N Lat. 22°21'31.48",    

E Long. 96°42'9.32"  

weekly and 

monthly 

EMP cell 

members 

Free of 

charges 

 

- 
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             ၏ Ngwe Yi Pale' Cement Co., Ltd                ၏                        

                                 ၊                                                      

                                                                         ။ 

                                  ၐ                                

                                                                               ။ 

                          ၏                                                      

                                                                            ။ 

 

                

 

 

 

                   

                   

 Ngwe Yi Pale' Cement Co., Ltd 
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             ၏                 ၸ                                        Ngwe Yi 

Pale' Cement Co., Ltd                                                                      

                             ၊                          ၊                                         

                          ၊                                                                    

                                                         ။ 

                                                                                          

                                                                                              

                                          ။ 

                                                                                

                                                                                               

                               ။ 

 

                

 

 

 

                   

                   

 Ngwe Yi Pale' Cement Co., Ltd 
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                          ၐ                                           ။ 

 

                

 

 

 

                   

                   

 Ngwe Yi Pale' Cement Co., Ltd 
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CSR                                               

 

                ၸ                                                     ၏ Ngwe Yi 

Pale' Cement Co., Ltd                                   ၊                      

                                                                (၃ )                        

(၁ )                       ႇ                                      ။ 

               ၏                           ၃%    CSR                                

                            ။ 

 

                

 

 

 

                   

                   

 Ngwe Yi Pale' Cement Co., Ltd 
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Analysis of water quality  
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 ၂ ၁၂    ၂ ၁၆      

        

                
            

       

1                                              ၁ ,၃၂၉,    

2                                                            ၆,   ,    

3                                                 ၄,၃၇၇,    

4                                      ၂၂၃,    

5                                       ၅၆၆,    

6                                                 ၁၁၅,    

7                                 ၄၄၈,    

8                                                                  ။ ၁,၃၇၅,    

9                                                              ၁၆၈,    

10                                                                         

                                
၅,၅  ,    

11                                                        ၄, ၇၈,    

12                                            ၊                ၂၁၇,    

13                               Transformer               ၇,၆  ,    

14                                                        ၅,၂၅ ,    

15                                                                     

                 
၁,၃  ,    

16                  ဧ                                                      ၂၇ ,    

17                                                                        ၉၄ ,    

18                                                    ၁,၅  ,    

19                                                ၂,၁  ,    

20                                         ၁  ,    

21                                                        x 2100) ၈၄,    

22                                       ၏                                                ၃  ,    

23                                                                       

        ။ 
၁,   ,    
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24                                                          ၁,   ,    

25                                                                      ၁,၅  ,    

26                                                                           ၁,၅  ,    

27                                                                              ၁,၅  ,    

28                                                                        ၁,၅  ,    

29 2014                                                                      ၁,၅  ,    

30                                                                             ၁,   ,    

31                                                                             ၂,၃၁၁,    

32                                                     ၁၇,    

33                                                                                  ၁,၇၃၂,    

34                                                       ၁  ,    

35                                    ၇                                           ၃, ၃ ,    

36                                      ၁၅,    

37                       ၂၆                                                  ၇၈,    

38                                                   ၃  ,    

39    ၒ                                         ၅,၁၄၅,    

40    ၒ                                       ၁,၂၈၅,    

41       ၁၁၅                             ၁၅                      ၆၉ ,    

42       ၁၁၄                              ၅                     ၂၃ ,    

43           ၊                                 ၅  ,    

44                                                          ၁  ,    

45                                                            ၈၈ ,    

46                                               ၇၁ ,    

47                                     ဃ   ၄၂                  ၁,၃၃၃,    

48                    ဃ  ၈                ၉                           ၁၇ ,    

49                                                                   

              
၅  ,    

50                         ဃ                           ။      x23350 ၉၃,    

51                                                    ။ ၄  ,    

52                                       ။         MD-Pass ၁,၁  ,    

53             ဃ                                                       

          ။ 
၁, ၂ ,    

54                                 ၃ ၄,    

55                                                           ၁၇ ,    

56                                          ၈၄၉,    
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57                                               ၁  ,    

58                                                              ။       -500000 ၅  ,    

59                                                        ။ ၈၂၃,    

60                                         ၁                      ၅ ,    

61                                                        ၁  ,    

62          ၁                                                               

                                                                        
၁,၄၅၅,    

63                                                              ၁  ,    

64                            ၁  ,    

65                                                             ။           -

          
၂  ,    

66                                                                 ။ ၁  ,    

67                                                                                   ။ ၁,၂၈၄,    

68                                                            ။ ၂၈ ,    

69                                                            ဃ          

              
၁၅ ,    

70                                                                    ။  

 ၂ ၁၆-        
၁,၆၅ ,    

71                                                            ၁၅,   ,    

72                                           ၊                                

              
၈၇၃,    

73                                                                 ၅  ,    

74                                                         ၄၈၈,    

75                                                     ။  ၂  ၇ ၂ ၁၆    ၂၁ ၇ ၂ ၁၆  ၂  ,    

76                                       ၈                                          ၂၅၆,    

77                                                      ၂၄ ,    

78                                                                                 

 ၂၉ ၁၁ ၂ ၁၆  
၁,   ,    

79                                                               

                     ၁၄ ၁၁ ၂ ၁၆  
၃,၅၅၁,၅၅  

80                                                           ၁၈ ၁၁ ၂ ၁၆  ၁၁၃,    

           ၁၇၁,၁၃၂,၇၅  
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1                              -၁  ၂ ,   ,    

2                        ၄                                  ၈,၃  ,    

3                                         ၃,၈  ,    

4             ၊       ၊                         ၊         ၊               ၊          ၂,၈  ,    

5                        ၊  ၄         

                                            
၃၅,၅  ,    

6                                     -၂  ၁၈,၁ ၁,    

7                                  (Steel) ၂၅ ,    

8                                                                

             ။ 
၆၃ ,    

9                                                               ၁,၁၄ ,    

10     -                                          ၐ                 

                           ။ 
၂၈၈,    

11                       ၊                        ၍                       ။ ၇,    

12                        ၊       ၊                  ၍               ။ ၂၃,    

13                            ၊                                         ။ ၁၆ ,    

14                                          ။ ၃၄ ,    

15          ၊       ၊      ၊          ၊             ၊           ၊             

                              ၊          ၊     ၊                      
၉၅ ,    

16                                                                   

                                  ။ 
၅ ၄,    

17                            ၊                                               ။ ၂,၈၈၂,    

18                                                           ၁ ၊          ၂၅     ၂,၂၇ ,    

19                          ၈                       ၅,၂  ,    

20                                                                        ၁၃၅,    

21                                                                              ။ ၂၅ ,    

22                                                              ။ ၂၈ ,    

23                                                                  ။ ၁  ,    

24                                                                ၊       ၆၈     

                     ဃ                       -                         -  
၇၈ ,    

25      ၊              ၊                                                           ၂,၂  ,    
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26                                       ၈,   ,    

27 ၂ ၁၂-                                                                     

                                                               
၇  ,    

28    ၒ                                                    ။ ၇ ,    

29                             ၂                            ။ ၁၂,၆  ,    

30                                  ။ ၉,   ,    

31                                                          ။ ၁၅,၅  ,    

32                   ၑ                                        ဧ                  ။ ၄၂၃,    

33                                     ။ ၈၁ ,    

34                                                    ။ ၂  ,    

35                                                                ။ ၃  ,    

36                            ။           ,                  ,          , 

                                               
၂၉၉,    

37                                                                

             ၊       x 10000 
၃၂၅,    

38                                                                

             ။ 
၁  ,    

39                                                          ၆၉၈,    

40                                       ၁၁,    

42    ၒ                                                                  ၅၅၇,    

43    ၒ                                                     ၁,၅၄၈,    

44                                                                       

        ။ 
၇၆၃,    

46     -                                                            

                                 
၁ ၂,၃၂၈,    

48     -                                                 ။ ၁၆,၂၆ ,    

50        ၁၁၄                               ။ ၁,၂  ,    

51                               ၇                                 ။ ၄,၈၁၃,    

52                                                                            

(2015-2016) 
၂,၃၈၁,    

53                                                                        

၂ ၁၆        
၂၅၅,    

54                                                      -2016) ၅  ,    

55    ၒ   -၂                                                                     ၂၂၂,    

           ၂၈၆,၄၅၃,    
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1                                                                  - 

                               
၄၈,၃ ၅,    

2          ၊                                                           ၄,   ,    

3                                                                 

             
၆၁,၆  ,    

4                                              ၁                       ။ ၃၆၇,၇၇၉,    

5                                                      -၁     ၄၁,၄၆ ,    

6                                                 ၊           ၊         ၃ ,    

7                                                                     ။ ၇,၉၂ ,    

8    ၒ                            ၁၁ ,    

9                                                    ၃  ,    

           ၅၃၁,၅ ၄,    

 

The following photographs show schools, buildings, roads etc built and donated by the company. 
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Lists of attendees 
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Invitation card 
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No.67/69, B - 5, Parami Road, 16 Ward, Hlaing Tsp.ph: +95- 9420105071, +95- 973044903 

Email: myanmar.esc@gmail.com 

 


