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The Letter of Commitment 

 

As per the Administrative Instruction of Environmental Impact Assessment procedure, the 

Thantwe Marine Production (TMP) Company Limited required Environmental Management 

Plan (EMP) for the shrimp and other fishery products production with the cold storage 

factory project to be prepared and submitted to the Environmental Conservation Department, 

Ministry of Natural Resources and Environmental Conservation Department (MONREC) for 

approval. 

 

The proposed project is located near the Ann Taw village, Dwar Ya Wati (B) ward, Thandwe 

township, Rakhine state. 

 

Thus, this EMP study has been completed in accordance with the following articles: 

Chapter (2) Article 8, 9, 10, 11, 

Chapter (3) Article 23, 24, 25, 26  

Chapter (7) Article 76,77, 82 of the Myanmar EIA procedure (2015) by the Myanmar 

registered consultant company Environmental Quality Management Co. Ltd. (EQM). 

 

Environmental Quality Management Co. Ltd. (EQM) endorses and confirms to the 

Environmental Conservation Department, Ministry of Natural Resource and Environmental 

Conservation the following: 

 

• The accuracy and completeness of the EMP 

• The EMP has been prepared in compliance with applicable Environmental 

Conservation Law, Rules and Procedures, and 

• That all the information contained in the report is accurate and a truthful 

representation of all findings as relating to the project. 

• The commitments and obligations including all laws and regulations as detailed in the 

EMP determined to be relevant with the planned project, mitigation measures and 

plans set out in the EMP has been prepared in compliance with the respective Laws 

and Regulations. 

 

The undersigned is authorized to issue this Letter of Commitment on behalf of the 

Environmental Quality Management Co. Ltd. (EQM), Yangon. 

 

 

    Yours sincerely, 

 

 
Dr Ohnmar May Tin Hlaing 

Managing Director/Environmental Health Consulant  
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List of Commitment Table  
 

Chapter Description Commitments 

1. Executive Summary The overall executive summary describing in this 
chapter is strongly committed by the project 
proponent to conduct. 

2. Project Background and EIA 
Assessment Team 

Environmental Consultancy team and the project 
proponent commits that the description about 
company information and EIA Assessment Team 
in this report are truly stated in chapter 2.  

3. - The National Environmental Policy 
(1994) 

- The Environmental Conservation 
Law (2012) 

- Environmental Conservation rules 

(2014) 
- National Environmental Emission 

Guidelines (2015) 
- International Environmental 

Conventions/ Protocols/Agreements 

Signed /Ratified by Myanmar 
- Environmental Impact Assessment 

Procedures (2015) 
- Project related laws 

The project proponent strongly commits all 
operations will be performed in an 

environmentally friendly manner by following 
Environmental Conservation Law (2012), 

Environmental Conservation rules (2014), 

National Environmental Emission Guidelines 
(2015) and other in line environmental standards 

along with Mitigation Measures and Monitoring 
Plan. 

5. Environmental Qulaity Monitoring Air, Portable Water, Wastewater, Noise quality 
monitoring are conducted according to the 
environmental standards and the project 
proponent will be monitored the environmental 
quality monitoring to meet NEQG. 

6. Impact and Risk Assessment The project proponent has to conduct and follow 
mitigation measures described in this chapter. 

8. Environmental Management Plan The project proponent strongly commits to  
follow the mitigation measures, specific action 
and monitoring plan and sub-management plan 
listed in EMP of this chapter 

9. Emergency Plan The project proponent strongly commits the 
emergency response plan, health and safety plan 
for workers, disaster risk management plan and 
fire response plan mentioned in detail in this 
chapter and will always monitor the unnecessary 
emergency cases have occurred. 

10. Public Consultation The project proponent will always take into 
consideration about concerns of the community 
on the project resulting from socio-economic 
survey.  
The project proponent will address public 
complaints through grievance mechanism. 
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အခန ်း ( ၁) 

အကျဉ  ်းချျုပ  

အစီရင ခံစာ 
 



 

၁.၁  အကျဉ ်းချျုပ အ စီရ င ခံစာ  (Thantwe Marine Products Co.,Ltd (TMP) ) 
၁.၁  နိဒ ါန ်း  

သံတ ွဲ ရ ေထ က်ကုန် ပစ္စည ််းမ   ်း  ကု မပဏ ီလီမိတ က်သည ် ၁ ၀၀% ပ ပည ်တ င််းပုဂ္ ဂလိကကု မပဏ ီတစ်္ ခု ပြစ်္ ပါ သည ်။ 
အံရ တ ်ရ က ်းေ  ၊ ဒ  ါ ေဝတီ (ခ) ေပ်က က် ၊ သံ တ ွဲ မမိ  ြို့နယ် ၊ ေခုိင် ပပည ်နယ်၊  ပ မန်မ  နုိင်ငံ တ င် တည ်ေ ိမ ပီ်း ကုိသသဒ ီနိ တ်မ   
18.471427°N န င ် 94.373074°E  ပြစ်္ပါ သည ်။  TMP ကုမပဏ ီ၏ အဏ ဏဝါ ထတ်ုကုန်မ  ်း ထတ်ုလု ပ်ပခင််း န င ် 
အရ အ်းခန််းသုိရ လ  င်ပခင််းအ တ က် ပတ်ဝ န််းက င် စီ္မံခ န ်ခ ွဲမှု အစီ္အစ္ဉ်(EMP) ကုိ Environmental Quality 
Management Co., Ltd (EQM) မ  အတုိင်ပင်ခံအြ ွဲြို့က ရ   င် ေ က်ပါ သည ်။   
 

ဇ ယာ်း ၁ .၁ : ကု မ္ပဏ ီမှ္တ ပုံတင အသ  ်း စိတ  
၁ သဘ  ဝပတ် ဝန််းက  င်ကု မပဏ ီ မ တ်ပုံ တင်အမ တ် 2690/2012-2013 
၂ ပတ်၀ န််းက င်ထိ န််းသိမ််းရ ေ်းဦ ်း စီ္်းဌ  န၊  

သဘ  ဝအေင််းအပမ စ်္၊  ပတ် ဝန််းက  င်ထိန််းသိ မ််းရ ေ်း န င ်  

သစ်္ရ တ ၀န်ကကီ်းဌ  နမ  EMP လပ်ုရ   င် ေန်  
အကကံပပ သည  ်ေက် စ္ ွဲ 
 

၂ ေက်၊ စ္က်တင်ဘ  လ၊ 
၂ ၀၂ ၀ 

 

စီ္မံကိန် ်းအ ိုပပ သူအ  ်း  က်သ ယ်ေ န် အခ က်အလ က်အရ သ်းစိ္တ် မ   ရ အ  က်ပါ အတုိ င််းပြ စ်္ပါ သည ်။ 

•စီမံကိန ်းအဆိိုပ ြုသူ : ဦ်းတင မမောင မ ်း ၊095003792၊Tmpmeister.@gmail.com 

•ကုမပဏ ီအမည ်                :သံတ ွဲ ရ ေထ က်ကု န်ပစ္စည ််း မ  ်း  ကုမပဏ ီလီမိ တက် (TMP) 
•ေင််းန ီ်းပမ  ပ်န ံသူအ မည ်      : ရ ဒ ေါ် ရ အမီဝင််း 

•မ တ်ပုံတင် နံပါ တ်             :SDY / 002 / TMP / DOF 
•မ တ်ပုံတင်သည  ်ေ က်         :  ၁၃  ေက် ၊ နုိဝင ဘ  လ၊ ၂ ၀၁ ၉ 
•သက်တမ််းကုန် ံု်းေ က်      :  ၃ ၀ ေက်၊ စ္က် တင်ဘ  လ၊ ၂ ၀၂ ၀ 

•လပ်ိစ္                             : လမ််းသ ယ် ၁ ၊  ေပ်က က် ၁ ၊  ဒ  ါ ေဝ တီ မမိ ြို့သစ်္၊ သံ တ ွဲမမိ ြို့ နယ်၊  ေခုိင်ပ ပည ်နယ် 
•လပ်ုငန််းအမ   ိ်းအစ္  ်း         :  အရ အ်းခ န််းသုိရ လ  င်ပခ င််းန င ် ရ ေခွဲ စ္က်ရုံ 
•ေင််းန ီ်းပမ  ပ်န ံ မှုတည ်ရ နေ  :  လမ််းသ ယ် ၁ ၊  ေပ်က က် ၁ ၊  ဒ  ါ ေဝတီ မမိ ြို့သ စ်္၊ သံတ ွဲမမိ  ြို့နယ်၊  ေခုိင်ပ ပည ်နယ်  
 

၁ ၉၉၆ ခုန စ်္ မ စ္၍  exporting စ္တင်လု ပ်ကုိင်မ ပီ်း စီ္မံကိ န််း/လပ်ုငန််း စီ္်း ပ  ်းပ ြစ်္  စ္တင်လည ် ပတ်သည  ်က လ မ   
(၁ ၈.၈ .၁ ၉၉၇ ) ေက်ရ န တ င် ပြစ်္ ပါ သည ်။ 

 
 EMPလပ်ုရ   င်ပခင််း၏ အဓိကေည ်ေ ယ်ခ က်မ   စ က ရ ံု၏ ဆ ို်းကျ ိျု်း က သ ရ ာက မ္ှုမ္ ျာ်း န င ် ကျန ်းမ္ ာသ ရ ်းနှင   
ပတ ဝ န ်းက ျင အသ ပေါ်   က သ ရ ာက မ္ှုမ္ ျာ်း ကုိ သ   ာ ချ၍ စ က ရ ံု၏သ ရ ရ ှည  တည  တံ ခုိင မမ္ြဲသ  ာ ဖ ံွံ့မဖိျု ်းတုိ်း တက မ္ှု အာ ်း  
မမ္ြှင  တင ရ န  ပ ြစ်္ ပါ သည ်။ 
 

၁.၂ ရည  မှ္န ်းချက မ္ျာ ်း 
TMP စ္က်ရုံ၏ ေည ်ေ ယ်ခ က်မ   သ ကာင ်းမ္ န သ  ာကုန ထု တ နည  ်း မ္ျာ ်း  (GMP)  န င ် ထတ်ုလုပ် ပခင််း၊  ပပ ပပ င်ပခင််း၊  

သုိရ လ  င်ပခင််း၊  ပြ န ်ပြ  ်းပခင််း၊  ကု န်က စ္ေိတ် န င ် စ္  ်းသုံ်း မှုမ  ်းပပ  လပ်ု စ္ဉ် ပြ စ်္ရ ပေါ် နုိင်ရ သ   အဏ ုဇ ီဝရ ေဒ ၊  
ဓ တုရ ေဒ န င ်ရုပ် ပုိင််း ိုင်ေ  အနတေ  ယ်မ   ်း ကုိ ရ ြ  ်ထုတ်ခ န ်မ န််း ေန် အ သုံ်းပပ ရ သ   သ  ်းဥ ပါဒ  ခ ြဲမခ မ္ ်းစိ တ မဖ ာ 
မခင ်းနှင   ထနိ ်းချ ျုပ နုိ င သ  ာစ နစ  (HACCP) system စ္နစ်္တုိ အ ်း အရ က  င်အထည ်ရ ြ ်ပခင် ်းပြင ်  ံုခခံ ျု၍ 

အရ ည  အသ   ်းမမ္င  မ္ာ်းသ  ာ ပင  ယ စာ မ္ျာ ်း ပံ ပုိ်းရ ပ်းေ န်ပြ စ်္ပါ သည ်။ 
 
ထို အပပင် တရုတ်၊  ဂ္  ပ န်၊  အရ မေိကန်၊  သသစ္ရ တ ်းလ န င ် ဉရ ေ  ပနုိ င်ငံမ  ်းမ   စံ္သ တ်မ တ်ခ က် မ  ်းန င ် အည ီ 

mailto:Tmpmeister.@gmail.com


 

တင်သ င််းနုိင်ေ န် အစ္  ်းအစ္  ရ ဘ ်းကင််းလံုခခံ ရ ေ်း စီ္ မံခန ် ခ ွဲမှုစ္ နစ်္ မ  ်း ကုိ ထန်ိ်းသိ မ််းထ ်း ပါ သည ်။ 
 

ေည ်မ န််းခ က်မ  ်းကုိအရ က  င်အထည ်ရ ြ ်ေ န် ရ အ က် ပါ နည ််းလမ််း မ  ်းအ ်း အသုံ်းပ ပ ခွဲ ပါ သည ်။ 
• ပပည ်တ င််းန င ် နုိင်ငံတက  အ င ် မူဝါ ဒ မ  ်း၊  ဥ ပရ ဒ မ  ်း န င ်စ္ည ််း မ ဉ််းမ   ်းအ တ က် သက် ိုင်သည  ်  

စ္ ေ က် စ္ တ မ််းမ   ်းအ  ်း ရ လ လ ပခင် ်း 

• စ္က်ရုံန င ် ပတ်သက် က် န ယ်သည  ်သူမ  ်း န င ် သက် ိုင် ေ အစုိ္်း ေအြ ွဲြို့ မ  ်း မ တ  ဝ န်ေ ိသူမ   ်းအ  ်း ရ တ ြို့ ံုရ မ်း  
ပမန််းပခင််း 

• သတင််းအခ က်လ က်မ  ်းစု္ရ   င််းပ ခင််း 

• ပတ်ဝ န််းက င်အရ ပခ ခံအခ က်အလ က်မ  ်းအ ်း ရ စ္ င ်သကည  ်ရ လ လ ပခင််း  
• ပတ်သက် က်န ယ်သူမ  ်းန င ် ရ တ ြို့ ံုရ   ်းရ န ်းပခင််း န င ် စီ္မံကိ န််းအရ သက င််းထု တ်ရ ြ ်ပ ခင််း  

( အဓိကပ တ်သက် က်န ယ်သူ မ  ်းန င ် အု ပ်စု္ ြ ွဲြို့ရ   ်းရ န ်းပခင််း)  
• ပပန်လည ်အစီ္ေင် ခံတင်ပပ ပခင််း 

 

 

၁.၃    မူ္ဝါဒ ၊ ဥ ပသ ဒ နှင   ဖ ြဲွံ့စည  ်း ပုံမူ္သ  ာင   

ပတ်ဝ န််းက င် စီ္မံခ န ်ခ ွဲမှုအ စီ္အစ္ဉ် (EMP)အ ်း  က ဆ ိုင ရ ာဥ ပသ ဒ မ္ျ ာ်းန င ်အည ီ ပ ပင် င် ရ   င်ေ က်ပါ သည ်။  
အ ိုပါ  သံတ ွဲ ငါ ်း၊  ပုစ္ န် အရ အ်း ခန််းလု ပ်ငန််းအ တ က် တုိက်ရုိ က်သက် ိုင်သည  ် ဥ ပရ ဒ မ  ်းအ ်း ရ က  က်နု တ်၍  

အရ သ်းစိ္တ်အ ်း  စ္ မ က် န ှာ  (၃ - ၂ ၆)  မ  (၃ - ၄ ၀)  အထိရ ြ ်ပ ပထ ်း ပါ သည ်။  ငါ ်းအရ အ်းခန််း       လပ်ုင န််း၌ ငါ ်းြမ််းပ ခင််း  
လပ်ုငန််း တုိက်ရုိက် မပါ ဝင်ရ သ ်လည ််း၊        လပ်ုငန််းန င ်      တ ွဲဘ က် က်စ္ပ်လုပ်ကုိင်ရ နရ သ  ငါ ်း ြမ််းလု ပ်ငန််းန င ်  
သက် ိုင်ရ သ  ဥ ပရ ဒ မ  ်းကုိလည ််း  ရ က က်နုတ်၍  စ္ မ က် န ှာ (၃ - ၁ ၂ ) မ  (၃ - ၁ ၇ ) အထိ အရ သ်းစိ္တ်ရ ြ ်ပပထ  ်း  
ပါ သည ်။  ရ အ က်ပါ တုိ သည ်  က ဆ ိုင ရ ာ  မ္ ်းညွှ န ချ က မ္ျ ာ်း၊ စံချ ိန စံညွှ န ်း မ္ျာ ်းနှင   ဥ ပသ ဒ မ္ျာ ်း ပြ စ်္ပါ သည ်။ 

• ပပည ်ရ ထ င်စု္သ မမတပမ န်မ  နုိင်ငံရ တ  ် ြ ွဲြို့ စ္ည ််းပုံအရ ပခခံဥ ပရ ဒ  (၂ ၀ ၀၈) မ  အ ပုိဒ ် ၃ ၇  (က)  န င ် အပုိဒ ် (၄ ၅) 
• ကမ္  က  န််း မ ရ ေ်းအ ြ ွဲြို့ (WHO)လမ််းညွှ န်ခ က် မ  ်း၊  အရ မေိကန်ပပည ်ရ ထ င် စု္ ပတ် ဝန််းက  င်ထိန််း သိမ််း  က က ယ် 

ရ ေ်း ရ အဂ္  င်စီ္ (USEPA) န င ် နုိင်ငံတက ရ င ရ သက်းရ က ်ပုိရ ေ ်းေ င််း (IFC) စံ္နှုန််းမ   ်းကွဲ သုိ ရ သ   နုိင်ငံတ က  မူ ဝါ ဒ မ  ်း၊  

အရ ပခခံမူမ  ်းန င ်  စံ္နှု န််းမ   ်း 
• သက် ိုင်ေ  ရ ဒ သတ င််း လု ပ်ငန််းခ င် က န််း မ ရ ေ်း န င ် လံုခခံ ရ ေ်း ိုင် ေ  ဥ ပရ ဒ မ   ်း န င ်စ္ည ််းမ  ဉ််းမ  ်း  
• သယံဇ  တန င ် ပ တ်ဝ န််းက င်ထိ န််းသိမ််းရ ေ်း ဝန်က ကီ်းဌ  န  လက်ရ အ  က်ေ ိ ပ တ်၀ န််းက င်ထိ န််းသိမ််းရ ေ်း ဦ ်း စီ္်းဌ  န မ  

သရ ဘ  တူလက်မ တ်ရ ေ်းထုိ်းထ  ်းရ သ  နုိင်ငံတက   သရ ဘ  တူည ီခ က်မ  ်း  

• ပတ်၀န််း က င်ထိန််းသိ မ််းရ ေ်းဥ ပရ ဒ   (၂ ၀၁ ၂) 
• နုိင်ငံပခ ်းေ င််းန ီ်းပ မ  ပ် န ံမှုဥ ပရ ဒ  (၂ ၀၁ ၃ ) 
• ပတ်၀ န််းက င်ထိ ခုိက်မှု န််း စ္စ်္ပခ င််း နည ််းဥ ပရ ဒ မူသက မ််း (၂ ၀၁ ၃ )   
• ပတ်ဝ န််းက င်ထိ န််းသိမ််းရ ေ်း စ္ည ််းမ ဉ််း စ္ည ််းကမ််း မ  ်း (၂ ၀၁ ၄ ) 

• ပတ်၀န််း က င်ထိခုိက် မှု န််းစ္ စ်္ပခင််း လုပ်ထုံ်းလု ပ်နည ််းမ  ်း (၂ ၀၁ ၅) 
• အမ  ိ်းသ  ်းပတ်ဝ န််းက င် ိုင်ေ  အေည ်အရ သ ်း (ထုတ်လွှတ်မှု)  လမ််း ညွှန် (၂ ၀၁ ၅) 
• ပတ်၀န််း က င်ထိ ခုိက် မှု န််းစ္ စ်္ပခင််း လုပ်ထုံ်းလု ပ်နည ််း ိုင်ေ  အု ပ်ခ  ပ်ရ ေ်းညွှ န်သက ်း ခ က် မူသကမ််း (၂ ၀၁ ၅) 
• ပမန်မ  နုိင်ငံ၏  EIA လပ်ုင န််းစ္ဉ် မ  ်း ၌ လူထုပါ ဝင်မှု ိုင်ေ   လမ််း ညွှန်ခ  က်မူသ ကမ််း (၂ ၀၁ ၇ ) 

•  စီ္မံကိန် ်း၏ ပတ်၀ န််းက င်န င ်လူ မှုရ ေ်း ိုင်ေ  စီ္ မံခန ် ခ ွဲမှုန င ် တုိက်ရုိက်ပ ြစ်္ရ စ္ သ ယ် ဝုိက်၍ ပြ စ်္ရ စ္ သက် ိုင်သည  ်  
အပခ ်းဥ ပရ ဒ မ  ်း  

• အိဇု ုန််းလွှ ပ က်စီ္်းရ စ္ရ သ   ပဒ ပ်ပ စ္စည ််းမ  ်း ိုင်ေ  လု ပ်ငန််း လပ်ုကုိင်ပခ င််းအမိ န ်  

• ပမင််းရ က င်ရ ေ ၂ . ၅ န င ်ရ အ က် အင်အ ်း ေ ိ ရ လရ အ်းရ ပ်းစ္က် မ  ်း  ပပည ်တ င််းသုိ တင်သ င််းမှုအ  ်း ၂ ၀၂ ၀ ပပည  ်န စ်္ 
ဇ ူလုိင်လ ၁  ေက်ရ န မ  စ္တ င်တ ်းပ မစ်္သည  ်အ မိန ် 



 

၁.၄  စီမံ္ကိန ်းသ ဖာ မ ပချ က နှင   အမခ ာ်းနည  ်း  မ္ ်း မ္ျ ာ်း 
သံတ ွဲ ရ ေထ က်ကုန်ပ စ္စည ််းမ  ်း  ကုမပဏ ီလီမိ တက်သည ်  ပုစ္ န်န င ် အပခ  ်းရ ေထ က်ကုန် ပစ္စည ််း မ  ်း ကုိ တင်ပုိ ရ သ   

ပုဂ္ ဂ ိကကုမ္ပဏ ီ တစ်္ ခုပြစ်္ ၍ ဒ  ါ ေဝတီ  မမိ  ြို့သစ်္၊ သံတ ွဲမမိ  ြို့နယ်၊ ေခုိင်ပ ပည ်နယ်၊  ၊  ဘ ဂ္ ဂလ ်းပင်လယ်ရ အ ်ေ ိ 
ငါ ်းြမ််းရ ပမအ နီ်းတ င် တည ်ေ ိပါ သည ်။  စ္က်ရုံတည ်ရ   က် မှုကုိ တင်သ င် ်းရ သ နုိင်ငံ မ  ်း၏ လိုအပ်ခ  က်၊  
နုိင်ငံတက  စံ္ခ န်ိစံ္ ညွှန််း မ  ်း န င ်အည ီ ပြည  ် ည ််းနုိင်ေ န် ပ မန်မ  နုိင်ငံ မ  အင်ဂ္  င် နီယ မ  ်းမ  ဒ ီဇ ိုင််းထတ်ုထ  ်းပါ သည ်။  
စ္က်ရုံကုိ ငါ ်းလု ပ်ငန််း  ဦ ်းစီ္်းဌ  နတ င် မ တ် ပုံတင်ထ  ်းမပီ်း မှ္တ ပုံတင အ မှ္တ မှ္ာ SD/002/TMP/DOF ပြစ်္၍ ၁ ၉၉ ၆  

ခုန စ်္မ စ္၍ တင် ပုိ မှု ပ ပ လု ပ်ခွဲ ပါ သည ်။  
 

၁.၄.၁   က ရ ှိသ နရ ာအ ုံ်းမပျုမ္ှု  
TMP ကုမပဏ ီ၏  အဓိက အရ   က်အအုံမ  ်း မ   အုပ် ခ  ပ်ရ ေ်းရုံ်းခန််း၊  ၊ လပ်ုင န််းလည ်ပတ် မှုပပ လု ပ်သည  ်  
အရ   က်အအုံ ၊  အလုပ်သမ ်း ထ မင််းစ္ ်းရ   င် ၊  ကုန်ရ လ  င်ရုံမ   ်း၊  အပခ  ်းအရ   က်အအုံမ   ်း န င ်  
ရ ပမရ နေ လ တ်မ  ်း ပြ စ်္ပါ သည ်။ 
 

ဇ ယာ်း ၁ .၂  စက ရ ံုရ ှိ အသ ဆ ာက အဦ ်း မ္ ျာ်း 
အမှ္တ  စက ရုံအသ ဆ ာ က အဦ ်း မ္ျာ်း ဧ ရိယာ(m2) ရာ ခိုင နှုန ်း 

၁ စု္စု္ရ ပါ င ််းဧ ေိယ  36422 100 

၂ ရ ံု်းခန််း၊  အုပ်ခ  ပ်ရ ေ ်းခန််းန င  ် 
အရ အ်းသုိရ လ  င ်ခန််း 

1821 5 

၃ ရ ေခွဲစ္က်ရ ံု န စ်္ခု 1115 3 

၄ မီ်းြုိရ ခ  င ် 223 1 

၅ သုိရ လ  င ်ရ ံ ု၂ ခ ု 149 0.4 

၆ မီ်းစ္က် ခန််း 37 0.1 

၇ အိမ်ေ  ၅ခု 75 0.2 

ဒ ီဇ ယ်ကန်ကုိ ရ ေသုိရ လ  င်ကန် မ  ်းန င ် အ နီ်းကပ် ထ ်းေ ိမ ပီ်း၊  ဒ ီဇ ယ်ပြန ်ေ  တ င် ထိ န််းခ  ပ်ကိေိယ   တ ပ် င်  

ထ ်းပါ သည ်။  ထို အပပင် ဒ ီဇ ယ်ြိတ်စ္င် မှု အရ ေ်းရ ပေါ်  တုန ်ပ ပန်ရ ေ်းအ ြ ွဲြို့န င ် မီ်း က က ယ်ရ ေ်း န င ် အရ ေ်းရ ပေါ်  
တုန ်ပပ န်ရ ေ်းအြ ွဲြို့ ြ ွဲြို့ စ္ည ််းရ လ က င ်ထ ်းရ သက  င််းရ ြ  ်ပပထ  ်းပါ သည ်။  အရ သ်းစိ္တ်ကုိ အခန််း (၄ )  တ င် ေ င််းလင််း 
တင်ပပထ ်း ပါ သည ်။  အ ိုပပ ထ ်းရ သ   စ္က်ရုံ စီ္မံကိ န််းသည ် ထုတ်လု ပ်မှုပ ပ လပ်ုရ နသည  ် အ င ်တ င် ေ ိပါ သည ်။ 
 

၁.၄.၂   ပု ငန ်း ည  ပတ  ည   အဆ င   
(က)  စ မ္ ်းအင  ုိအ ပ ချ က  

TMP စ္က်ရုံတစ်္ခု လံု်းတ င် ရ ေရ ပ်းရ ဝရ ေ်းစ္ နစ်္၊  အ လင််းရ ေ င်ရ ပ ်းပခင််း န င ်ထုတ်လု ပ်မှုလု ပ်ငန််း စ္ဉ် အစ္ ေ ိ  
ရ သ လပ်ုငန််း မ  ်းအတ က် လ ျှပ် စ္စ်္ဓ  တ်အ  ်း လိုအပ် ခ က်ကုိ အ စုိ်းရ   ပ စ စ ဓာ တ အာ ်း ိုင ်းမှ္ အသုံ်းပပ ပါ မည ်။   
TMP စ္က်ရုံအတ က်  စု္စု္ရ ပါ င််း ဓ တ်အ  ်းလုိအပ် ခ က် မ   တစ်္လလ ျှင် 157,080 kWh  ပြစ်္ပါ သည ်။  ရ မ ်ရ တ  ် 
ယ ဉ်အတ က် စု္ စု္ရ ပါ င််းဒ ီဇ ယ်န င ် ဓ တ် ီလုိအ ပ်သည ်မ   ခ န ်မ န််းရ ပခအ ်းပ ြင ် တ စ်္လလျှင် 8,513.06 

လတီ ပြ စ်္ပါ သည ်။  ဒ ီဇ ယ်န င ်ဓ တ် ီ မ  ်းကုိ ရ ဒ သတ င််းရ  ်းက က်မ  ၀ယ်ယူ ၍ စီ္မံကိ န််းဧေိယ  သုိ  ရ မ ်ရ တ  ် 
ယ ဉ်မ  ်းပြင ် ပုိ ရ   င်ပါ သည ်။  
 
  

(ခ)  သ ရ  ို အပ ချက  
စီ္မံကိန် ်းဧေိယ အ တ က် အဓိကရ ေအ ေင််းအပမ စ်္မ   ကုိယ ပုိင ဆ ည  နှင   သ ရ တ င ်း(၄)တ င ်း  တုိ မ  ပြစ်္ ပါ သည ်။  စ္က်ရုံ၏ 

ထတ်ုလုပ်မှုလု ပ်ငန််း စ္ဉ်၊ အရ အ်းခန််းသုိရ လ  င် ပခင််း၊  ရ ေခွဲထုတ်လု ပ်ပခင််း၊ ထမင််း စ္ ်းရ   င် န င ် သန ်ေ င် ်းရ ေ်း  
တုိ အတ က် ရ ေလိုအပ် ပါ သည ်။  စ္က်ရုံ၏ စု္စု္ရ ပါ င််းရ ေလိုအ ပ်ခ က်မ   တစ    င  ၈၇ ၀,၀၀ ၀ (ခန  မှ္န ်း)  ဂ္ ါ ံ 



 

ပြစ်္ပါ သည ်။  
 

(ဂ္ )   ုပ အာ်း ိုအပ ခ ျက နှင   ၀န ထ မ္ ်းခ န  ထာ ်းမ္ှု 
အလုပ်သမ  ်းအ ်းလုံ်းသည ် လစ္ဉ် လစ္ ေရ သ  အမမွဲ တမ််း ၀န်ထ မ််းမ  ်း ပ ြစ်္သက ပါ သည ်။ 
အမမွဲတမ််း ဝန်ထ မ််းအုပ် စု္တ င် စ္ ေင််း ကုိင်မ  ်း၊  ပပ  ပပင်ထိ န််းသိမ််းရ ေ်း ၀န်ထ မ််းမ   ်း၊  အင်ဂ္  င် နီယ မ  ်း၊  ဂ္ ိုရ ဒ ါ င်  
၀န်ထမ််း မ  ်း၊  ထတ်ုလု ပ်ရ ေ်း ၀ န်ထမ််း မ  ်း၊   ရ ထ က် ပံ ပုိ ရ   င်ရ ေ်း ၀န်ထ မ််းမ   ်း ၊  ယ  ဉ်ရ မ  င််းမ   ်း၊  ရ က  င်တ   

၀န်ထမ််း မ  ်း န င ် အု ပ်ခ  ပ်ရ ေ်းဝ န်ထမ််း မ  ်း စ္သည ်တုိ ပါ ဝင်သက ပါ သည ်။ 
 
ဇ ယာ်း ၁.၃  TMP ကုမ္ပဏ ီ၏ ဝန ထမ္ ်းအင အာ ်း 

၀န ထမ္ ်းအမ္ ျျို်းအ စာ်း ၀န ထမ္ ်းအသ ရ အတ က  

ယာယီ ဝ န ထမ္ ်း - 

အမမ္ြဲတမ္ ်း ၀ န ထမ္ ်း ၂ ၅၆ 

 (ဃ) ကုန ကကမ္ ်း ပစစည  ်း ုိသ  ှ ာင မ္ှု နှင   ုံ်းစ ြဲ မ္ှု   
 (Chlorine chemical မ  ျားက ို chemical storage room တွင်အဝင်/အထွက်စ ရင်ျားပပြုလိုပ်၍ သ မ်ျားဆည်ျား 

 ထ ျားပါသည်။သ ိုျားစွွဲမှုပါအအ က်ပါအတ ိုင်ျားပြစ်ပါသည်။) 

S

r 

Type of usage Number  Amount and 

concentration  

1 Raw storage bath ၁ 160 g/day & 200 ppm/ 
200L 

2 မနက  မပြေမဆ်းကန   ၂ ကန  160 g/day & 200 ppm/ 

200L 

3 လက မဆ်းရည   ၁ ကန  4g/day & 10ppm /200L 

4 သန   ရှင ်းမရ်း     ကကမ ်းြေင ်း  80g/day & 200 ppm 

/200L 

5 ကိုန ကကမ ်းအဝင    20g/day & 50ppm/ 

200L 

6 ကိုန မြေ ော    (ဘူ်းထိုတ )  4g/day/& 10ppm/200L 

7 သန   ရှင ်းမရ်းပြေင ်း, ံို်း,ဘမ ်း,ြံေို   40g/day &100ppm/ 

200L 

  1kg/day  

  30kg/month  

 
(င) ကိုန်အ   ပစစည်ျားထွက်ရ  မှု  

၂၀၂၁ မှ ၂၀၂၂ ထိ ၁နစှ စို စိုမ ေါင ်း   မ ်းမျှတန ြေ ိန -၁၀၇၀.၅ တန ရှိ ေါသည ။ 

(စ) စ န  ပ စ ပ စစည  ်းစီမံ္ ခန  ခ ြဲ မ္ှု 
စက ရ ံုရ ှိအစုိင အခြဲစ န  ပစ ပစစည  ်း စီမံ္ခ န  ခ ြဲမ္ှု 

အစုိ္င်အခွဲစ္ န ်ပစ်္ ပစ္စည ််းမ   ်း မ   သ ်းငါ ်းကုိင်ပ ခင််းမ  ထ က်သည  ် (စ ာ်း ုံ ်းမ္ှုမ္မ ပျု နုိင သ  ာ ငါ ်းအစိတ အ ပုိင ်း မ္ျ ာ်းနှ င   
အခ ံမ္ျ ာ်း) ပြစ်္မ ပီ်း ၎ င ်းတုိ ကုိ သ  ်းထ က ပစစည  ်းအမ ဖစ  အ ုံ ်းမပျု ပါ ည  ။ ဉ ပမ - အပ ခ ်း တိေစ္ဆ န်မ  ်း၏အစ္ အပ ြစ်္  
ထို အပပင်  သ ရ ဆ ို်းမှ္ရ ရ ှိသ  ာ အနယ အနှ စ အစုိင အခြဲ စ န  ပစ ပစစည  ်းမ္ ျာ ်း လည ််း ေ ိပါ သည ်။ 
 

အိမ်ထ က် ရ အ ်ဂ္ ွဲနစ်္ အစ္  ်းအစ္ စ္ န ် ပစ်္ ပစ္စည ််းမ   ်း၊  စီ္မံကိ န််းလည ်ပတ်ရ နစ္ဉ် ထ က်ေ ိသည  ် ပုိ်းသတ် ရ  ်းဘ ူ်းခ ံမ  ်း၊  
ပ က်စီ္်း သ  ်းရ သ  ရ လ င်စ္   ီဘ ူ်းမ  ်း၊  ြ န်၊  ဘ ူ်းခ ံ၊ ပုလင််းခ ံ၊  ထပ်ု ပုိ်းပ စ္စည ််းမ  ်း၊  စ္ကက  ၊  စ္ ရ ေ်းကိေိယ  မ   ်း၊  



 

ပ က်စီ္်း/ သက် တမ််းကု န်ရ သ  ပ စ္စည ််းမ  ်းန င ်အ တူ အပခ ်းအရ ထ ရ ထ  စ္ န ် ပစ်္ ပစ္စည ််း  မ  ်းလည ််း စ္က်ရုံ မ  
ထ က်ေ ိပါ သည ်။  အမိ္ှုက ပုံ်း မ္ျ ာ်းကုိ  င  သ တ ာ သ  ာသ နရ ာတ င  ထ  ်းေ ိပါ မည ်။  စ္ န ်ပ စ်္ပစ္စည ််း မ  ်း ကုိ  

စက ရ ံု၏ကုိယ ပုိင အစီ အစဉ မဖင   သ က ာက ယူ၍ အ မိ္ှုက ပုံ မ္ျ ာ်း၌ စ္ န ် ပစ်္ မည ်ပြစ်္ ပါ သည ်။ 
 

 

စ္က်ရုံမ ထု တ်လွှတ်ရ သ  ရ ေ ို်း မ  ်း ကုိ  ံတ ြဲမ မ္စ အ တ င ်း ုိ  သ န ောက ဆ ံု်းစ န  ပ စ မခင ်း မ္မပျု မီ္ စ န  ပ စ သ ရ 
 န  စင  ုိသ  ာှင ကန  ၅ခုမဖ င   အဆ င  ဆ င   မ ဖတ  န ်းသ စပါ ည  ။ စ န  ပ စ သ ရ  န  စင  ုိသ  ာှ င ကန ၏  

အ ျာ်း၊အ နံ၊အမမ္င  တုိ မှ္ ာက န ကရ စ သ ရ သ  ာှင က န (၃ ၂ သ ပx၁ ၁ သ ပx၁ ၀သ ပ၇  က မ္) ၊ စက ဝုိင ်းပုံသ ရ  ုိ သ  ာှင က န  
(အချင ်း၈သ ပxအမမ္င  ၇ သ ပ၉ က မ္) နှင  သ န ောက ဆ ံု်း အဆ င  သ ရ  ုိသ  ာှင ကန  (၉သ ပ ခ ြဲx၉သ ပခ ြဲx၉သ ပခ ြဲ) ၊ ပထ မ္ကန ၌ 
ထံု်းသ ကျာက မ ဖင   သ န ်စ္င်မ ပီ်းရ နှာက် ဒ ုတိယက န ၌ မီ္်းသ   ်းမ ဖင   သန ် စ္င် ပါ သည ်။  ထို ရ န ှာက် တ တိယနှင  စတု တထ 
ကန အ ီ်း ီ်း ၌ ထံု်းသ ကျ ာက နှင  မီ္်းသ   ်း တုိ ပြင  ်ထ ပ်မံသ န ်စ္င်ရ စ္ပါ သည ်။ 
ထို ရ သက င ် TMP စ္ က်ရုံ၏ လည ်ပတ် မှုမ ထ က်လ ရ သ  စ န  ပ စ ပစစည  ်း မ္ျ ာ်း၏ အ နံ ၊ မ္ျက စိပ ာဒ ရ ှိမ္ှုနှ င   
ကျန ်း မ္ာသ ရ ်းအသ ပေါ် အရ ေ်း ပါ ရ သ  သ က်ရ ေ က် မှုသည ် “အ ယ အ တ အဆ င  ”   ပ ြစ်္ ပါ သည ်။  သုိ ရ သ ် 
စ္က်ရုံသည ် လပ်ုင န််းရ   င်ေ က် မှုမ  ်းမ စ္ န ် ပစ်္ပ စ္စည ််းမ  ်းအ ်း ပပန်လည ်အသုံ်း ခ ပခင််းကွဲ သုိ   က သ ရ ာက မ္ှု  

သ  ျာ ချသ ရ ်း အစီ အစဉ မ္ ျာ်း ကုိ သ ကာင ်းမ္ န သ  ာ ကု န ထုတ  ုပ မ္ှုက ျင   ုံ်းမ္ှု  (GMP) နှင   သ  ်းအနတရ ာယ  
ခ ြဲမခမ္ ်း စိတ မဖ ာမခင ်း နှင   ထိ န ်းခ ျျုပ သ ရ ်းအခ ျက မ္ ျာ်း  )HACCP) တုိ အေ အ စ္ ်းအစ္   ရ ဘ ်းကင််းလံုခခံ  ရ ေ်း  
အစီ္အစ္ဉ်မ   ်း န င ်အည ီ လပ်ုရ   င်ရ နရ သ  ရ သက င ်  ို်းက   ိ်းသက်ရ ေ  က်မှု မ   သိသ  ထင်ေ  ်းမှု မေ ိနုိင် ပါ ။ 
 

(င)   ံုခခံျုသ ရ ်းနည  ်း မ္ ်း မ္ျ ာ်း 
လပ်ုငန််းလည ်ပ တ်ရ နစ္ဉ်  ၀ န်ထမ််း  /  အလုပ်သ မ ်း မ  ်း၏ လံုခခံ  ရ ေ်းအတ က် ရ အ က် ပါ တုိ အ ်း တ ပ် င်အသုံ်းပပ   
ထ ်းေမည ်ပြ စ်္ပါ သည ်။  

   •  နှာ်းသကပ် မ  ်း 
   •  လက်အတ်ိမ  ်း 
   •  ဘ  တ်ြိနပ်မ   ်း 

   •  ြုန်မှု န ်က က ယ်ေန် န ှာရ ခါ င််းစ္ည ််း မ  ်း 
   •   ဉီ်းထုပ်အမ မ  ်း 
   •   က က ယ်ရ ေ်းဝ တ်စုံ္ ယူ နီရ ြ င််း မ  ်း 

 

ငါ်း ပု ငန ်းဦ ်းစီ်းဌ ာန မှ္ TMP စ္က်ရုံအ ်း သ  ်းအနတရ ာယ ခ ြဲမခမ္ ်း စိတ မ ဖာမခင ်းနှင   ထနိ ်းချျု ပ သ ရ ်းအချက မ္ျ ာ်း )HACCP) 
အ ိအမှ္တ မပ ျု က မှ္ တ  (Certificates) န င ်  EU မှ္ အတည  မပ ျုထာ်းသ  ာ ငါ်း နှင    ာ်းငါ်းထ က  ကု န မ္ျ ာ်းအ တ က  
အ ိအမှ္တ မပ ျုနံ ပါတ မ္ ျာ ်း (SDY/002/TMP/DOF) ကုိ ခ ်ီးပမ င ်ထ ်း ပါ သည ်။ 

 
၁.၅ အမခာ်းသ ရ  ်းချယ စရ ာကဏ ဏ 
ရ   က်လုပ်ရ ေ်းန င ်လည ်ပ တ်မှုရ သက  င ် ပ ြစ်္ရ ပေါ် လ နုိင်ရ သ  သဘ  ဝပ တ်ဝ န််းက င် န င ် လမူှုရ ေ ်းထိခုိက်မှု မ  ်း 

အ ်းလုံ်းကုိက က ယ်ရ ပ်း မည  ် အ ိုပပ ထ ်းရ သ  စ္က်ရုံအ တ က် အပခ  ်းရ ေ ်းခ ယ် စ္ေ ြ ံြို့မြိ  ်းရ ေ်းစီ္ မံကိန််း မေ ိပါ ။  
 

အဏ ဏဝါ န င ် ငါ ်းလုပ်င န််း စီ္ မံရ   င်ေ က် မှုအ ်းအရ က  င်အထည ်ရ ြ ် ပခင််းသည ်   ူာ ်းတုိ အတ က  သ ရ ထ က  

အစာ်းအ စာ မ္ျာ ်းကုိသ ထာက ပံ သ ပ်းမ ပီ်း ရ န စ္ဉ်အ ဟ ေအ တ က် အရ ေ်း ပါ ရ သ အခန််း ကဏ္ဍ မ  ပါ ၀င်ပါ သည ်။  
ပင်လယ်ထ က်ကု န်မ  ်းသည ် မမ္င  တက  ာသ  ာ တ စ ကမ္ဘ ာ ံု်းဆ ိုင ရ ာ၊ တုိင ်း/မ ပည  နယ သ ဒ  တ င ်း နှင   
သ ဒ  ဆ ိုင ရ ာ စာ်းန ပ ရ ိကခာ ိုအ ပ ချက မ္ျ ာ်းကုိ မ ဖည   ဆ ည  ်းသ ပ်းနုိင ပါ သည ်။ 

 

ထို ရ သက င ် စီ္မံကိ န််းလပ်ုရ   င်သူ သည ် လမူှုရ ေ်း၊  စီ္်းပ  ်းရ ေ်း န င ် ထတ်ုလုပ် မှုစ္ နစ်္မ   ်း၏ သဘ  ဝ ပတ် ဝန််းက  င် 



 

ရ ေေ ည ်တည ်တံ ရ ေ်းကုိ သ  ျာ ချသ ရ ်းနည  ်း  မ္ ်း မ္ျ ာ်း၊ ကျ န ်းမ္ ာသ ရ ်း၊  ံုခခံျုသ ရ ်းနှင   ပ တ ဝ န ်းကျ င ဆ ိုင ရ ာစည  ်းမ္ ျဉ ်း မ္ျာ ်း  
နှင   EMPတ င သ ဖာ မပထာ ်းသ  ာ စီ မံ္ခန  ခ ြဲ မ္ှုအစီအ စဉ ကုိ အသိအမ တ်ပပ  လိုက် နှာ ပါ က  စီ္ မံကိန််းလု ပ်ငန််း မ  ်း 

(ရ   က်လုပ်ရ ေ်း၊  လည ်ပတ်မှု န င ် ြ က်သိမ််းပခင််း အ င ်မ  ်း) မ  ထခုိိက်လ နုိင်သည  ် အ ုံ်းစုံ က သ ရ ာက မ္ှု မ္ျာ ်း 
အ ်း နိမ္  သ  ာအဆ င   အပြစ်္ သတ်မ တ်နုိင် မည ်ပြစ်္ ပါ သည ်။ 
 
ထို အပပင် စီမံ္ ကိန ်း ု ပ သ ဆ ာင  ူနှင  ရ ပ ရ  ာ ထူအုကက ာ်း သ ကာင ်းမ္ န သ  ာပူ်းသ ပါင ်းသ ဆ ာင ရ  က မ္ှုရ ှိပါ က 
စ္က်ရုံလည ်ပတ် မှုရ သက င ် အ ုပ အ ကုိင အခ င  အ မ္ ်းမ္ ျာ်း တုိ်းမ မ္ြှင   ာမခ င ်း၊ အသ မခခံအသ ဆ ာက အအုံအဆ င   
တုိ်းတက မ မ္င  မ္ ာ်း ာမခင ်း မ္ျာ ်းနှင   အ မခာ်းသ  ာ ရ ပ ရ  ာအက ျျို်းသ က ျ်းဇ ူ်းရ ရ ှိမခင ်းမ   ်း ကွဲ သုိ  ပ တ်၀ န််းက င် န င ် 
လမူှုရ ေ်း ိုင်ေ အက   ိ်းရ က ်းဇ ူ်းမ   ်း ေေ ိပါ လိ မ ်မည ်။ 

 
 

၁.၆    ပတ ၀န ်း ကျင  အသ မခအသ နသ ဖာ မ ပချ က ၊ သ  ျာ ခ ျသ ရ ်းနည  ်း မ္ ်း မ္ျ ာ်း အပါ အ ဝင   က သ ရ ာက မ္ှု နှင   

သ  ်းအနတရ ာယ အကြဲမဖတ မ ခင ်း   
၁ .၆.၁ သ ဒ  တ င ်းရ ာ  ီဥ တုနှင   မုိ္်းသ  ဝ  
စီ္မံကိန် ်းဧေိယ တ င် အ ပူပုိင ်း မု္တ  ုံရ ာ  ီဥ တု ေ ိ ပါ သည ်။  နှစ စဉ ပျ မ္ ်း မ္ အ ပူချ ိန မှ္ာ  29.8°C   မ ဖစ မပီ ်း 
နှစ စဉ ပျမ္ ်းမ္  မုိ္်းသ ရ ချ ိန မှ္ ာ 92 မီ္ ီမီ္တ ာ ေ ိပါ သည ်။  အရ ပခ က်ရ သ ြို့ ံု်းလန င ် အစုိ္ စ္ တ် ံု်းလအသက  ်း မုိ်းေ  သ န််း မှု 

ပခ ်းန ှာ်းခ က် မ   ၂ ၉ ၈ မီလီ မီတ ပြစ်္သည ်။  တစ်္ န စ်္ တ အတ င််း ပ မ််းမ ျှအပူခ  န်ိရ ပ ပ င််းလွဲ မှုမ   ၃  ဒ ီဂ္ ေီစ္င်တီဂ္ ေိတ် 
ပြစ်္ပါ သည ်။  
 

(၁ )  သ မမ္မပင မုိ္်းသ  ဝ  
ရ ပမပပင်မုိ်းရ လ ဝသအခ က်အလက်မ   ်းသည ် အ ပူခ န်ိ၊  စုိ္ထုိင််း ၊ ရ လတုိက် နှုန််းန င ် ရ လတုိက်ခ တ်မှုဉီ်းတည ်ေ   
တုိ ကုိ ညွှန်ပ ပပါ သည ်။  ပျ မ္ ်း မ္ အပူ ချနိ မှ္ာ ၂ ၈ ဒ ီဂ္ ရ ီစင တီဂ္ ရ ိတ  ဝ န ်းကျ င ေ ိမပီ်း စုိထုိင ်းဆ (relative humidity) မ   

၇ ၉ ရ ာခုိင နှုန ်း ေ ိပါ သည ်။  
 

၁ .၆.၂  ပ တ ဝန ်းကျင သ  ထု အရ ည  အသ   ်း 
ရ ဒ သ ိုင်ေ ေ သီဥ တု ရ စ္  င ်သကည  ်စ္စ်္ရ  ်းမှု န င ်အတူ လက် ေ ိရ လထုအေည ်အရ သ ်း ရ က က်ယူမှုအ  ်း 
စက ရ ံုဝန ်း နှင   စီ မံ္ကိန ်းဧရ ိယာ၏  ၂  ကီ ုိမီ္ တာအတ င ်း သ  တင နှင  သ  ည ာ အရ ပ ၌ရ ှိသ  ာ သ ကျ်းရ  ာ (၂ )  
ရ  ာအပါအ၀င  သ နရ ာ(၃)သ နရ ာ၌ ၂ ၀၂ ၁ ရ မလတ င် ရ က က်ယူခွဲ ပါ သည ်။  

 
ထို အပပင် နိှုင််းယ ဉ်သ ကည  ်ေန်အတ က် တင်ပပထ  ်းရ သ  သ က် ိုင်ေ စံ္ ခ န်ိ စံ္နှု န််းမ  ်းကုိ အသုံ်းပ ပ ပါ သည ်။ 
 

ရ စ္ င ်သကည  ်ရ လ လ ပခင််း တ င် တုိင််းတ သည  ်ရ နေ မ  ်း ၌ ၂ ၄  န ှာေီပ  မ််း မျှ (PM10) အမ္ှု န မ္ျ ာ်း  ၊ (PM2.5) အမ္ှုန မ္ ျာ်း  ၊  
ကာဗ န မုိ္သ န ောက ဆ ိုဒ  (CO)၊ Volatile Organic Compounds (VOC)၊ ဆ ာ  ဖာဒ ိုင သ အာက ဆ ိုဒ  (SO2)  ၊ 
နုိက ထရ ိုဂ္ ျင ဒ ိုင သ အာက ဆ ိုဒ  (NO2) ၊ အမုိ္်းနီ ်းယာ ်း (NH3) ၊ မီ္ ိန ်း  (CH4)၊ အိဇု ုန ်း (O3) နှင   မုိ္ ်းသ  ၀ အသ မခအသ န 

တုိ အ ်း တုိင််း တ ခွဲ ပါ သည ်။ 
 
တုိင််းတ ခ  က်မ   ်းအ ေ စ္က်ရုံ ၌ကုန်ထု တ်လုပ် မှုပပ  လပ်ုစ္ဉ် ထ က်ေ ိရ သ  PM10 နှင   PM2.5 အမ္ှု န မ္ျ ာ်းသည ် အ ဓိက 
ရ လထုည စ်္ည မ််းရ စ္ရ သ အေ မ  ်း ပ ြစ်္ပါ သည ်။  ရ ယဘ ုယ အ ်းပ ြင ် ပ မ််းမ ျှ ၂ ၄  နှာေီ အတ က် PM10 န င ် PM2.5 

ထတ်ုလွှတ်မှု စု္စု္ရ ပါ င််းသည ် 21 μg/m3 န င ် 8 μg/m3 အသီ်းသီ်းေ ိသက ပါ သည ်။  PM10  န င ် PM2.5  ထတ်ုလွှတ်မှုသည ် 
ကမ္ဘာ က ျန ်း မ္ာသ ရ ်းအ ဖ ြဲွံ့(WHO) ၏  မ္ ်း ညွှန ခ ျက  (PM10 အတ က်50μg / m3) န င ် (PM2.5 အတ က် 25μg / m3) 
ထက သ  ျာ နည  ်း ပါ ည   ။ 
 



 

ရ နှာက်ထပ် တုိင််းတ ရ သ  ရ လထုည စ်္ည မ််းမှု မ   စ္က်မှုလု ပ်ငန််း မ ထုတ်လွှ တ်သည ်ဟု ယူ ေရ သ    လြ်  ဒ ိုင် 
ရ အ က် ိုဒ ် (SO2) ပြစ်္၍ 17 μg/m3  ေ ိက  WHO ၏  မ္ ်းညွှန ခ ျက  (SO2 အတ က် 20ug / m3) 

ထက သ  ျာ နည  ်း ပါ ည  ။ 
VOC 53 ppb, NH4 28 μg/m3န င ် methane 149 ppm တုိ အ  ်း လက် ေ ိ ပ မ ဏ အ င ်ကုိရ ြ  ်ပပ ေန် န င ် 
ရ နှာင်အခါ တ င်  က်လ က်ရ စ္ င ်သ ကည  ်အကွဲပြတ်၍ နိှုင််းယ ဉ်ေ န်အလုိ င   တုိင််းတ  ခွဲ ပါ သည ်။   
 

စီမံ္ကိန ်းသ နရ ာ၏ သ  တင ပုိ င ်း၌ တည  ရ ှိသ  ာ Nan Taw သ ကျ်းရ  ာ၏  PM10 န င ် PM2.5 တုိ သည ် 10 μg/m3 and 7 

μg/m3 အသီ်းသီ်းပြစ်္သက ပါ သည ်။   

စီ္မံကိန် ်းရ နေ ၏ သ  ည ာအရ ပ ၌ တည  ရ ှိသ  ာ အ န သ တာ သ ကျ ်းရ  ာ၏  PM10 န င ် PM2.5 တုိ သည ် 6 μg/m3 and 3 

μg/m3 အသီ်းသီ်းပြစ်္သက ပါ သည ်။  ၎ င ်းတုိ နှစ ခု ုံ ်း ည   WHO  မ္ ်းညွှန ချက နှင   ကုိက ည ီပါ ည  ။  Ammonia နှ င   
H2S တုိ ကုိ ည  ်းတုိင ်း တာခြဲ မ ပီ်းသ  အရ ည  အသ   ်း မ္ ်း ညွှန ခ ျက  guideline နှ င   နိှုင ်းယှဉ ခြဲ ပါ ည  ။Ammonia 
level မမ္င  တက မ္ှုရ ှိမပီ်း၊  H2S မှ္ာ တ မှ္ တ ထာ်းသ  ာ guidelineအ တ င ်း၌ရ ှိ ပါ ည  ။ 

သ  ထုည စ ည မ္ ်းသ စသ  ာ ထတု  ွှတ မ္ှုအာ်း ံု ်း၏  က သ ရ ာက မ္ှုကုိ စီ္ မံကိ န််းအ င ်မ  ်းပြ စ်္သကသည  ် 
(ရ   က်လုပ်ရ ေ်း လု ပ်ရ   င်ရ နစ္ဉ်၊  လပ်ုငန် ်းလည ်ပတ်ရ န စ္ဉ် န င ် ပိ တ်သိမ််းပခင် ်း အ င ်မ   ်း) အတ က် 
 က သ ရ ာက မ္ှု ဆ န ်း စစ ခ ျက အရ အ ယ အ တ အဆ င   သတ် မ တ်ထ  ်းရ သ ်လည ််း ရ ြ ်ပ ပထ ်းရ သ   
သ   ာ ချသ ရ ်းအစီအ စဉ မ္ ျာ်းကုိ လိုက်န ှာပါ က  ိ ိ ာ ာသ  ျာ နည  ်း   ာ်း ပါ လမိ ် မည ်။   

ရ လထုအေည ်အရ သ ်းရ တ ြို့ေ ိခ က်မ  အရ သ်း စိ္တ်အခ  က်အလက် မ  ်း ကုိ ရ အ က် ပါ အခန််းတ င် ရ ြ ်ပ ပထ ်း ပါ သည ်။   
ထို အပပင် ထ က်ေ ိလ  ရ သ  ရ လထုည စ်္ည မ််း မှုပြ စ်္ရ စ္သည  ် အမ္ှု န မ္ ျာ်း နှင   အ မုိ္်းနီ ်းယာ်း ဓာ တ သ င ွံ့မ က  က ယ်ေ န် 
အလုပ်သမ  ်းမ  ်းန င ် အခန််းအ တ င််း အလု ပ်လုပ်ရ သ  ၀ န်ထမ််းအ ြ ွဲြို့မ  ်းသည ် ထတ်ုလု ပ်မှုလု ပ်ငန််း မ  ်း 

ရ   င်ေ က်ရ နစ္ဉ်အတ င််း အသ   အကျင  သ ကာင ်း တစ ခု အပ ြစ်္  င  သ  ျ ာ သ  ာ နှောသ ခါင ်းစည  ်းမ္ ျာ ်းကုိ 
တပ် င်ေပါ မည ်။   
စ္က်ရုံတ င်စ္ က်အသစ်္ မ  ်းတပ် င်ထ  ်းပါ က သ စာင  ကကည   စစ သ ဆ ်းမခင ်း ု ပ ငန ်းစဉ ကုိ နှစ စဉ  ပ ပ လပ်ု ေပါ မည ်။  
ရ လျှ  ခ ရ ေ်းအ စီ္အစ္ဉ် မ  ်း ကုိ သက် ိုင်ေ ကဏ ဏ မ  ်းတ င် အရ သ်းစိ္ တ်ရ ြ  ်ပပထ  ်းပါ သည ်။ 

ရ လထုအေည ်အရ သ ်းအရ ပေါ် သက်ရ ေ က်နုိင်ရ သ  ေ  သီဥ တုအရ ပခအရ နသည ် ရ ယဘ ူယ အ ်းပ ြင ် 
ရ က င််းမ န် ပါ သည ်။ 
 
၁ .၆.၃ ကာ ဗ န ထု တ  ွှတ မ္ှု 

TMP ကုမပဏ ီ မ  CO2 ထတ်ုလွှတ်မှု န င ်စ္ ပ်လ ဉ််း၍ လ ျှပ်စ္ စ်္ကဏ ဏ မ  CO2 န င ် ြ န်လုံအိမ် ဓ တ်ရ င ြို့အ  ်း တုိက်ရုိ က် 

ထတ်ုလွှတ်ပခင််း မ ေ ိပါ ။  ပြစ်္ နုိင်ရ ပခေ ိရ သ  ဓ  တ်ရ င ြို့ထတ်ုလွှ တ်အေင််းအပ မစ်္ မ   အေံအပြ စ်္ထ ်းရ သ   
မီ်းစ္က် မ  ်း မ ပြ စ်္ရ သ ရ သက  င ် “လ စ်္လ  ရှုနုိင်ရ သ အ င ်” ဟု သတ် မ တ် ပါ သည ်။ 

အ ိုပပ ထ ်းရ သ စ္က်ရုံသည ် လျှ ပ်စ္ စ်္ဓ  တ်အ ်း ပပတ်ရ တ  က်သ  ်းမ သ   မီ္်း စက နှစ  ုံ်းကုိ အ ုံ်းမပ ျုပါ ိ မ္  မ္ည  ။ 
ထိုမီ္်းစက မ္ျ ာ်း ည   ဒ ီဇ ယ သ  ာင စ ာ ုံ်း မီ္်းစ က မ္ ျာ်း မဖ စ ပါ ည  ။  မီ္်းစက မ္ျ ာ်းမှ္  စု္ စု္ရ ပါ င််းCO2 ထတ်ုလွှတ် မှု 
ပမ ဏ သည ် တ စ နှ စ လျှင် 41,272 kg (41.272 metric tons)ပြစ်္ ပါ သည ်။    ပ စစ ကဏ ဏမှ္  စု္စု္ရ ပါ င််းCO2 

ထတ်ုလွှတ်မှုသည ် တ စ်္န စ်္လျှင် 1341.07 metric tons ပ ြစ်္ပါ သည ်။ 

သ  ာင စာသ  ာင ကျွမ္ ်းပခင််းန င ် ပတ်သက်၍ TMP စ္က်ရုံ မ  အဓိကအ ်းပြင ် ဒ ီဇ ယ်အ ်း ငါ်း ဖမ္ ်း သ  ဘာ မ္ျာ ်း၊  
ငါ်းအသ အ်းပုံ်း ယ  ည   ကု န တင က ာ်း မ္ျာ ်း၊ ဖယ ရ ီကကိျု ပုိ   တ စ က ာ်းမ္ ျာ ်းနှင   ရ ံု်းက ာ်းမ္ ျာ်း တ င်အသုံ်းပ ပ ပါ သည ်။  
သယ်ယူပုိ ရ   င်ရ ေ်း ကဏ္ဍ မ  CO2 စု္စု္ရ ပါ င််းထတ်ုလွှတ် မှုသည ် တစ်္ န စ်္လ ျှင် 10,208.589 မ္က ထရ စ တ န  

ပြစ်္ပါ သည ်။  
လက်ေ ိတ င် စ္က် ရုံမ စ္ န ်ပ စ်္အမိှုက် မ  ်းကုိ စည  ပ င မှ္  ိ မ္ ်းဆ ည  ်း၍ မပ န  ည  အ ုံ်းမပ ျုပါ သည ်။ 
စ န  ပ စ အမိ္ှုက အ ာ်း အ မိ္ှုက က ျင ်းတ င စ န  ပစ  ည   အစ ာ်း မ ပန  ည  အ ုံ်းမ ပျုမခင ်း အတ က် ရ ပပ င် ်းလွဲပခင််းတ န်ြုိ ်း 

(conversion factor) ကုိ ေေ ိရ စ္ေ န် EPA ၏  Waste Reduction Model (WARM) မ  ထတ်ုလွှတ်မှုအ ခ က် မ  ်း (  



 

EPA 2012) ကုိ အသုံ်းပပ ခွဲ ပါ သည ်။ 
 စ န  ပစ အ မိ္ှုက အာ ်း အမိ္ှုက က ျင ်း တ င စ န  ပစ  ည   အ စာ်း မ ပန  ည  အ ုံ်းမ ပျုမခင ်းသ ကကာင   ရ လ   နည ််းရ သ  CO2 

ပမ္ာဏ သည ် တ စ နှစ   င  817.5 မ္က ထရ စ တ န  ပြ စ်္ပါ သည ်။ 
 

စ န  ပ စ အမိ္ှုက အ ာ်းအ မိ္ှုက ကျ င ်းတ င စ န  ပစ  ည   အစ ာ်း မ ပန  ည  အ ုံ်းမ ပျုမခင ်းသ ကကာင   သ  ျာ နည  ်းသ  ာ CO2 

ပမ္ာဏ ကုိ နှုတ ၍အမ ပီ်း စ္ က်ရုံမ  ကဏ ဏအ ာ်း ံု်း (  ပ စစ  နှ င    ယ ယူပုိ သ ဆ ာင သ ရ ်း) မ  စုစုသ ပါင ်း CO2 

ထတု  ွှတ မ္ှု မှ္ာ တစ်္န စ်္လျှင် 10,732.159 မ္က ထရ စ တန  ပြ စ်္ပါ သည ်။ 

 

၁.၆.၄ ဆညူ ံ ံ 
TMP ကုမပဏ ီ၏  ူည ံသံပမ ဏ ကုိ အ ဓိကတည  သ နရ ာ(၄)သ နရ ာတ င  သ  ထုတုိင ်းတ ာမခင ်း နှင   အ တူတုိင််းတ   

ခွဲ ပါ သည ်။ တုိင််းတ ခွဲ ရ သ ရ နေ  မ   ်းမ   စက ရ ံုဝန ်းအတ င ်း၊   ပု င န ်း ည  ပတ သ  ာသ နရ ာ၊ န အ္တ ္ ရ ာ နှင   

အ အတ ရွ  တုိ  ပြစ်္ ပါ သည ်။ 

 

စ္က်ရုံဝ န််း၏  ူည ံသံပမ ဏ သည ် သ န အခ ျနိ  (64 dB) န င ် ည အချ ိန  (60 dB) တုိ ပ ြစ်္မပီ်း  

ပတ်ဝ န််းက င်အ ေည ်အရ သ ်း (ထတ်ုလွှတ် မှု) လမ််း ညွှန် ခ က် (EQEG) အေသတ်မ တ်ထ  ်းရ သ  ဆ ူည ံ ံစံနှုန ်း  
ရ န အခ န်ိ (55dB) and  ည အခ န်ိ (45dB)  ထက  သ က ျာ   န ပါ ည  ။ 
 

န အတ  ရ က ်းေ  ၏  ူည ံသံသည ် သ န အချနိ  (50 dB) န င ် ည အချနိ  (39 dB) တုိ ပြ စ်္မပီ်း ပတ်ဝ န််းက င်အေည ်အရ သ ်း 

(ထတ်ုလွှတ်မှု) လမ််း ညွှန်ခ က် (EQEG) အေသတ်မ တ်ထ ်းရ သ  ဆ ူည ံ ံစံနှု န ်း  ရ န အခ န်ိ (55dB) and  ည အခ န်ိ 
(45dB)  ထက  မ္သ ကျာ   န ပါ။ 
 

အ အတ ရ က ်းေ  ၏  ူည ံသံသည ် ရ န အခ  န်ိ  (45 dB) န င ်ည အခ န်ိ  (37 dB) တုိ ပ ြစ်္မ ပီ်း ပတ် ဝန််းက  င်အေည ်အရ သ ်း 

(ထတ်ုလွှတ်မှု) လမ််း ညွှန်ခ က် (EQEG) အေသတ်မ တ်ထ ်းရ သ  ဆ ူည ံ ံစံနှု န ်း  ရ န အခ န်ိ (55dB) and  ည အခ န်ိ 
(45dB)  ထက  မ္သ ကျာ   န ပါ။ 
 
ပတ ၀ န ်းက ျင အသ ပေါ် ဆ ူည ံမ္ှု က သ ရ ာက မခင ်း အကြဲမ ဖတ ရ ာ တ င  တ င်  “အ ယ အ တ ” အ င ်ပြ စ်္သည ်ကုိ 
ရ တ ြို့ေ ိေပါ သည ်။  သုိ ရ သ ်လည ််း စ္က်ရုံလုပ်ငန််းရ   င် ေ က်မှု မ  ်းမ  မ   ူည ံသံအ ်းက က ယ်ေန် အလုပ်သ မ ်း မ  ်း  

န င ် ၀န်ထ မ််းမ  ်းသည ် ကုန ထု တ  ုပ မ္ှုသ ဆ ာင ရ  က သ နစဉ   နော ်းအုပ မ္ျာ ်းကုိ အသ   အကျင  သ ကာ င ်းတ စ ခုအမဖ စ  
ဝတ် င်ေပါ မည ်။  စ္က်ရုံတ င် စ္ က်အသစ်္ မ  ်း တပ် င်ပါ က သ စ ာင  ကကည   သ    ာမခင ်း ု ပ ငန ်းစဉ ကုိ နှ စ စဉ  ပ ပ လု ပ် 
ေပါ မည ်။ ရ လျှ  ခ  ရ ေ်းအစီ္အစ္ဉ် မ  ်းကုိ သက် ိုင်ေ  ကဏ ဏမ  ်းတ င် အရ သ်း စိ္တ်ရ ြ  ်ပပထ  ်းပါ သည ်။  
 

၁.၆.၅ တုန ခါမ္ှု 
TMP ကုမပဏ ီ၏ တုန်ခါ မှု ပ မ ဏ ကုိ အ ဓိကတည  သ နရ ာ(၃)သ နရ ာတ င  သ  ထုတုိ င ်းတ ာမခင ်း နှင   အတူ တုိင််းတ   
ခွဲ ပါ သည ်။   
တုိင််းတ ခွဲ ရ သ  ရ နေ  မ  ်းမ   စက ရ ံုဝ န ်းအတ င ်း၊ စ္က်ရုံ န င  ် အနီ်း စ္ပ် ံု်းပ ြစ်္သည  ် န အတ ရ  ာ န င ် အ အတ ေ  တုိ  

ပြစ်္ပါ သည ်။  
 
စက ရ ံုဝန ်း၏ တု န ခါမ္ှုအဆ င  မ  ်းသည ်  တုိင််း တ နုိင်ရ သ  တန် ြုိ်း ( detection limit ) <0.5m/s2 ရ အ က် ပ ြစ်္မ ပီ်း 

ခနဒှာကုိယ် (WBV) သည ်  ရ န စ္ဉ်ထိရ တ ြို့ မှုကန ်သ တ်တန် ြုိ်း (ELV) (1.15 m/s2) ရ အ က်တ င် ေ ိပါ သည ်။ 
န အတ သ ကျ်းရ  ာ၏ တုန ခါ မ္ှုအဆ င  မ  ်းသည ် တုိင််းတ  နုိင်ရ သ  တန်ြုိ်း ( detection limit ) <0.5m/s2 ရ အ က် 



 

ပြစ်္မပီ်း တကုိယ်လုံ်း တုန်ခါ မှု (WBV) န င ် ရ န စ္ဉ်ထိရ တ ြို့မှု ကန ်သတ် တန် ြုိ်း (ELV) (1.15 m/s2) ရ အ က်တ င် 
ေ ိပါ သည ်။ 

အ အတ သ ကျ်းရ  ာ၏ တု န ခါမ္ှုအဆ င  မ  ်း သည ် တုိင််းတ နုိင်ရ သ  တန်ြုိ်း ( detection limit ) <0.5m/s2 ရ အ က် 

ပြစ်္မပီ်း တကုိယ်လုံ်း တုန်ခါ မှု (WBV) န င ် ရ န စ္ဉ်ထိရ တ ြို့မှု ကန ်သတ် တန် ြုိ်း (ELV) (1.15 m/s2) ရ အ က်တ င် 
ေ ိပါ သည ်။ 

 
ပတ ဝ န ်းက ျင အသ ပေါ် တုန ခါ မ္ှု က သ ရ ာက မခင ်း အကြဲမဖ တ ချ က အရ ရ ယဘ ူယ အ ်းပြင ် “အ ယ အ တ ” အ င ် 
သတ်မ တ် ပါ သည ်။  ထို ရ သက င ် စ္က်ရုံလုပ်င န််းစ္ဉ် မ  တုန်ခါ မှုက က ယ်ေန် တု န်ခါ မှုအေ င််းအပမစ်္ (ဉ ပမ   
compressors)မ  ်း သုိ မဟုတ် မအောက မပြေမ က နေှာပ င ကိို သီ်းသ န ်ခ ွဲထ ်းပ ခင််းကွဲ သုိ  ရ လျှ   ခ ရ ေ်း နည ််းလမ််း မ  ်း ကုိ 

အသုံ်းပပ ေ ပါ မည ်။ 

 
 

၁.၇  ူမိ္သ ဗဒ  နှင    အရအပမသဘ ဝ 

၁.၇.၁  ူမိ္သ ဗဒ   
သံတ ွဲရ ဒ သသည ် သ တာင ထူထပ ၍ ရ ခုိင ရ ို်း မ္သ တာင တန ်း မ္ျ ာ်း ည   က မ္ ်းရ ို်းတ န ်းထိ ရ ှည   ျာ ်းပါ ည  ။  

ရ ပမ က်ဘ က် ေ  ိအခ  ိြို့ရ သ ရ တ  င်မ   ်းသည ် သ ပ ၄ ၀ ၀၀ သ ကျ ာ  (၁ ၂ ၀၀ မီ္ တာ) ပမ င ်မ ်း ပါ သည ်။ 
 
၁ .၇ .၂  သ ရ  ူမိ္သ ဗဒ 
မမိ ြို့ပပဧေိ ယ အခ   ိြို့ကုိ အမ   ်းသုံ်းရ ေပ ြန ်ပ ြ ်းရ ေ်း စ္နစ်္ရ ေ ပုိက်လုိင််း မ  ်း မ  အသုံ်းပ ပ နုိင် ပါ သည ်။  မမိ ြို့ပပေ ိအိ မ်ရ ထ င် စု္  

အခ  ိြို့သည ် ရ ေပြန ် ပြ ်းရ ပ ်းရ သ က န် ယက်ကုိ ေေ ိ နုိင်ပါ သည ်။  သုိ ရ သ ် သ ကျ်း က  ူထု ည   ရ သ က်ရ ေန င ် 
သုံ်းရ ေအတ က် သ ရ တ င ်း၊ မုိ္ ်းသ ရ ကန နှင   စမ္ ်းသ ခ ျာင ်း ကုိ လံု်းလံု်းလ  ်းလ  ်း မ ီခုိရ န ေပါ သည ်။ 

 
၁.၈ သ မမ္ဆ ီ ွှာအရ ည  အသ   ်း 

သံတ ွဲမမိ ြို့ နယ်တ င် ရ တ ြို့ေ မ  ်းရ သ  ရ ပမအမ   ိ်းအစ္  ်းမ   ်း မ   (၁) နီအည ိ ရ ေ င်သ စ်္ရ တ ရ ပမ၊  (၂) ဝါ ည ိ ရ ေ င် 
သစ်္ရ တ ရ ပမ  ( ၃) စော်းက က မပမ နငှ    (၄) ဆော်းငံစိမ  မတောမပမ တုိ ပြစ်္သကပါ သည ်။  

 
အံရ တ န င ် အမ တ် (၈)  ေပ်က က်အ ပါ အဝင် ေ   (၂ )  ေ  မ  ရ က က်ယူ လ ရ သ  ရ ပမ နမူ နှာ မ   ်းအ ပါ အဝင် Parameter 

(၈)  ခု သည ် ပတ်ဝ န််းက င် ိုင်ေ   က န််းမ  ရ ေ်းအတ က်အရ ေ ်းကကီ်း၍ FAO ၏  ရ ပမအေည ်အရ သ ်းစံ္ခ န်ိစံ္ညွှ န််းမ   ်း န င ်  
နိှုင််းယ ဉ်ရ လ လ သ  ်းမည ်ပြ စ်္သည ်။ 
 
ရ တ ြို့ေ ိခ က်မ   ်းအ ေ အပင် မ  ်း န င ် တိ ေစ္ဆ န်မ   ်းကုိ အ နတ ေ ယ်ပြစ်္ရ စ္ရ သ  သတတ  အကကီ်းစ္  ်းမ   ်းပ ြင ်  

ည စ်္ည မ််းပခင််းမေ ိဟု ယူ ေသည ်။  ရ ပမ ီလွှ အေည ်အရ သ ်းရ တ ြို့ေ ိ မှု၏ အရ သ်းစိ္တ်အခ  က်အလက် မ  ်းကုိ  
ရ အ က်ရ ြ ်ပ ပပါ ကဏ္ဍ တ င် ရ ြ ်ပ ပထ ်းသည ်။  
 
 

 
 
 

 
 



 

ဇ ယာ်း ၁ .၄  - အမ္ ်းသ တ ာသ ကျ်းရ  ာ၏  သ မမ္ဆ ီ ွှ ာ ဆ န ်း စစ မခင ်း 
အမှတ စဉ် Parameters ယူနစ  ရလောဒ  FAO Soil 

Bulletin 65 & 

Dutch 

Standards 

စိိုက   ိြု်းမရ်းဦ်းစီ်း ောန 

၁ Moisture % 3.45   

၂ pH 1:2.5 6.72  Near Neutral 

၃ EC 1:5 0.07  Very Low 

၄ Total N % 0.09  Very Low 

၅ Available P ppm 6.82  Low 

၆ Available 
K2O 

mg/100g 8.69  Low 

၇ Exchangeable 

K 

meq/100g 0.18  Low 

၈ Texture 

Sand % 40.3  Loam 
Silt % 43.83  

Clay % 15.87  

ဇ ယ ်း ၁ .၅၊  အမ တ်(၈) ေပ် က က် သံတ ွဲမ မိ ြို့ ရ ပမ ီလွှ    န််းစ္ စ်္ပခင််း  

Sr.no Parameters Unit Results FAO Soil 

Bulletin 65 

& 

Dutch 

Standards 

Department 

of 

Agriculture 

(Land Use), 

Mandalay 
1 Moisture % 3.74   

2 pH 1:2.5 5.43  Moderately 
Acid 

3 EC 1:5 0.18  Low 

4 Total N % 0.25  Medium 

5 Available P ppm 30.51  Medium 

6 Available 
K2O 

mg/100g 34.26  High 

7 Exchangeable 

K 
meq/100g 0.73  High 

8 Texture 

Sand % 58.3  Sandy Loam 
Silt % 31.03  

Clay % 12.67  

 
လည ်ပတ်မှုအ င ်တ င်၊  အ စုိ္င်အခွဲအ မိှုက်မ   ်း၊  ရ ေ ို်းမ   ်း န င ် ဓ  တု ပစ္စည ််းမ   ်း မရ တ ် တ ယုိြိတ် မှု မ  ်းယ င််းပခင််း  
သည ် ရ ပမ ီလွှ ကုိ ည စ်္ည မ််းရ စ္နုိင်သည ်။  ထို ရ သက င ်  TMP စ္က်ရုံ၏  လည ်ပ တ်မှုအ င ် တ င် ရ ပမ ီလွှ  အေည ်  

အရ သ ်းအရ ပေါ်  အက  ိ်းသက်ရ ေ က် မှုကုိ "အလ တ်စ္ ်း" အပြ စ်္ သတ်မ တ်သည ်။  သုိ ရ သ ်လည ််း ရ လ   ပါ ်းသက်သ ရ ေ်း  
ရ   င်ေ က်မပီ်းရ န ှာက် ရ ပမ ီလွှ  အေည ်အရ သ ်းအရ ပေါ်  သက်ရ ေ က် မှုမ   သိသိသ သ   ရ လ   နည ််းလ ပါ သည ်။ 
 
၁.၉ အသ မခခံ သ ရ အရ ည  အသ   ်း 

လူူ့က န််း မ ရ ေ်း န င ်ပ တ်ဝ န််းက င်အ တ က် အရ ေ်းကကီ်းရ သ   ဓ ာတုသ ဗဒ ၊ ရ ု ပ ပုိင ်းဆ ိုင ရ ာနှင    က တီ ်းရ ီ်းယာ်းဆ ိုင ရ ာ 
စုစုသ ပါင ်း သ ရ တုိင ်းတာ မ္ှု   ( ၈  )မ္ ျျို်း ကုိ  စ္က်ရုံ၏ စ္ န ်ပစ်္ရ ေ၊ ရ ပ မရ ပေါ် ရ ေန င ် ရ ပ မရ အ က်ရ ေတုိ အ  ်း EQEG  မ္ ်းညွှ န  
ချက နှင  အည ီ ခ ွဲပခ မ််းစိ္ တ်ပြ  ခွဲ ပါ သည ်။  



 

၁.၉.၁ စက ရ ံု ုပ ငန ်းသ ဆ ာင ရ  က မ္ှုမှ္ ထ က ရ ှိသ  ာ သ ရ ဆ ို်း  
စ္က်ရုံ၏ ရ ေ ို်းတုိင််းတ မှု  ေလဒ ်မ  ်းအေ COD၊  Total Nitrogen၊  Total Suspended Solid န င ် Total Coliform 

မ လ ွဲ၍    BOD5၊ Total Phosphorus နှင   Oil & Grease အပါ အ၀င် တုိင််းတ ခ က် မ  ်းသည ် စံ္နှု န််းမ  ်းန င ် ကုိ က်  
ည ီပါ သည ်။ 
 

ဇ ယာ်း ၁ .၆ စက ရ ံုမှ္ထ က ရ ှိသ  ာ သ ရ ဆ ို်းရ  ဒ မ္ျ ာ်း 

 
 

 
ဇ ယာ်း ၁ .၇ : စက ရ ံု၏ သ ရ နှုတ သ မမ္ ာင ်း မှ္ သ ရ တုိင ်းတ ာမ္ှုရ  ဒ မ္ျ ာ်း 

 

No. 

 

Name 

 

Time 

 

pH(pH) 

ORP 

(mvORP) 

DO 

(%) 

EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. Effluent 

Water 

15:30 7.84 91.7 39 2.352 49.8 24.65 1176 1.21 14.538 

 

၁ .၉.၂  သ ရ နှုတ သ မမ္ာ င ်းမှ္သ ရ 
ရ ေနှုတ်ရ ပမ င််းမ ရ ေထ က် ေ ိမှု  အဓိကအေင််းအပ မစ်္ မ  ်း မ   အိ မ္ တ င ်းအ ုံ်းမပ ျုမ္ှု နှင   သ ရ ခြဲမပျု ု ပ  ည    ုပ ငန ်းစဉ မှ္  

အမှ္တ  တုိင ်း တာ 
ချက မ္ျာ ်း 

ယူနစ  စ န  ပစ သ ရ WHO 
Guideline
s 

National 

Environme

-ntal 

Quality 

(Emission) 

Guidelines 

IFC 

effluen

t 

guidelines 

မှ္တ ချက  

1 BOD5 mg/L 37  ≤ 50  ပုံမ န် 

2 COD mg/L 454  ≤ 250  စံ္နှုန််းထက် 
ရ က  ်လ န်
ရ သ  

3 Total Nitrogen 

(mg/L) 

mg/L 58.8 N/A 0.01  စံ္နှုန််းထက် 

ရ က  ်လ န်
ရ သ  

4 Total 
Phosphorus 

(mg/L as P) 

mg/L 1.30
5 

 2  ပုံမ န် 

5 TSS mg/L 51  ≤ 50  စံ္နှုန််းထက် 
ရ က  ်လ န်
ရ သ  

6 Oil & Grease mg/L 3 - ≤10 - ပုံမ န် 

7 Total coliform 
count 

CFU/100
ml 

8994 - 400 - စံ္နှုန််းထက် 
ရ က  ်လ န်
ရ သ  

8 Escherichi

a coli  

CFU/100

ml 

467 - - - - 



 

ပြစ်္ပါ သည ်။  
ေလဒ ်မ  ်းအ ေ စ္က်ရုံရ ေနှု တ်ရ ပမ င််း မ ထ က်လ  ရ သ  ရ ေ ို်းမ  ်းသည ် Total Nitrogen န င ် Total Coliform မ လ ွဲ၍ 

BOD5, COD, Total Phosphorus, Total Suspended Solid နှင   Oil & Grease အပါ အ၀င် တုိင််းတ  ခ က် မ  ်းသည ် 
စံနှုန ်းမ္ျ ာ်း နှင   ကုိက ည ီပါ ည  ။ 
 
ဇ ယာ်း ၁.၈ စက ရ ံုတ င ်းသ ရ နှုတ သ မ မ္ာင ်း မှ္ သ ရ နမူ္ နော အခ ျက အ က မ္ျာ ်း 

 

N

o

. 

တုိင ်းတ ာချက မ္ျ ာ်း Unit စ န  ပ စ 
သ ရ 

WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

မ္ ှတ ချ က  

1 BOD5 mg/L 1  ≤ 50  ပုံမ န် 

2 COD mg/L 41  ≤ 250  ပုံမ န် 

3 Total Nitrogen 

(mg/L) 

mg/L 3.52 N/A 0.01  စံ္နှုန််းထက် 

ရ က  ်လ န်
ရ သ  

4 Total Phosphorus 
(mg/L as P) 

mg/L 0.362  2  ပုံမ န် 

5 TSS mg/L < 10  ≤ 50  ပုံမ န် 

6 Oil & Grease mg/L 1 - ≤10 - ပုံမ န် 

7 Total coliform 

count 

CFU/1

00ml 

6894 - 400 - စံ္နှုန််းထက် 
ရ က  ်လ န်
ရ သ  

8 Escherichia coli  CFU/1
00ml 

2439 - - - - 

 

ဇ ယာ်း ၁ .၉-  သ နရ ာ တ င ်း မု္ န တုိင ်း သ ရ နမူ္န ော အချ က အ က  

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Storm 

Water 
15:00 7.77 102.2 

60.3 
1.165 11 29.73 582 

0.57 14.530 

 
 

၁.၉.၃ အ အ္တ ္ သ ကျ်း ရ ာ မှ္ သ မမ္သ အာက သ ရ ကုိသ    ာမခင ်း 

အန််းရ တ ရ က ်း ေ  ၏ ရ ပ မရ အ က်ရ ေေလဒ ် မ  ်းအ ေ  BOD5, COD, Total Phosphorus, Total Suspended Solid, 
Oil & Grease နှင    Total coliform count  အပါ အဝင် သတ်မ တ်ခ  က်အ ်းလုံ ်းသည ်  Total Nitrogen မ လ ွဲ၍  စံ္နှုန််း  

မ  ်း န င ် ကုိက်ည ီပါ သည ်။  
 
 
 
 



 

ဇ ယာ်း ၁ .၁ ၀: အ အတ သ ကျ်းရ  ာ မှ္ သ မမ္သ အာက သ ရ ရ  ဒ မ္ျ ာ်း 

No. တုိင ်းတ ာချက မ္ျ ာ်း Unit စ န  ပ စ သ ရ WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

မှ္တ ချက  

1 BOD5 mg/L 4  ≤ 50  ပုံမ န် 

2 COD mg/L 26  ≤ 250  ပုံမ န် 

3 Total Nitrogen 
(mg/L) 

mg/L 1.31 N/A 0.01  စံ္နှုန််းထက် 
ရ က  ်လ န်

ရ သ  

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 0.12

7 

 2  ပုံမ န် 

5 TSS mg/L 21  ≤ 50  ပုံမ န် 

6 Oil & Grease mg/L 6 - ≤10 - ပုံမ န် 

7 Total coliform 

count 

CFU/10

0ml 

88 - 400 - ပုံမ န် 

8 Escherichia 
coli  

CFU/10
0ml 

88 - - - - 

 
 ဇ ယာ်း ၁ .၁ ၁: အ အ္တ ္  သ ကျ်းရ  ာမှ္ သ မမ္သ အာက သ ရ နမူ္ နော အခ ျက အ က မ္ျ ာ်း 

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Ground 

Water 14:00 7.87 88.6 
50.5 

0.2 0 30.76 83 
0.08 14.635 

 
၁.၉.၄ အမှ္တ  (၈) ရ ပ က က ၊  ံတ ြဲမမိ္ ျုွံ့မှ္ သ မ မ္သ အာက သ ရ ကုိသ    ာမခင ်း 

အမ တ် (၈) ေပ်က က်၊  သံတ ွဲမမိ  ြို့မ  ရ ပ မရ အ က်ရ ေကုိရ လ လ  ပခင််း ေလဒ ် မ  ်းအေ Total Nitrogen မ လ ွဲ၍ BOD5, COD, 
Total Phosphorus, Total Suspended Solid, Oil & Grease နှင   Total coliform count အပါအ ၀င  
တုိင ်းတ ာချက အ ာ်း ံု်း  ည   စံနှုန ်းမ္ ျာ်း နှင  ကုိက ည ီပါ  ည  ။ 
 

ဇ ယာ်း ၁. ၁ ၂  အမှ္တ  (၈) ရ ပ က က ၊  ံတ ြဲမ မိ္ျုွံ့ မှ္ သ မမ္သ အာက သ ရ နမူ္ နော ရ  ာဒ  မ္ျ ာ်း   
No. တိိုင ်းတောြေ က မ ော်း Unit စွန    စ မရ WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

မှတ ြေ က  

1 BOD5 mg/L 12  ≤ 50   ံိုမှန  

2 COD mg/L 20  ≤ 250   ံိုမှန  

3 Total Nitrogen 

(mg/L) 

mg/L 0.79 N/A 0.01  စံနှုန ်းထက မက ော လွန မသော 

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 0.029  2   ံိုမှန  

5 TSS mg/L  <10  ≤ 50   ံိုမှန  



 

6 Oil & Grease mg/L 2 - ≤10 -  ံိုမှန  

 

 
ဇ ယာ်း ၁ .၁ ၃  သ မမ္သ ပေါ် သရ နမူ္နော အခ ျက အ က မ္ျ ာ်း (  ံတ ြဲမမ္ စ ) 

၁.၉.၅  ံတ ြဲမမ္စ ၏ သ မမ္သ ပေါ် သ ရ ကုိသ    ာမခင ်း 
 ံတ ြဲမမ္စ ၏ သ မမ္သ ပေါ် သ ရ ေလဒ ်မ  ်းအ ေ COD, Total Nitrogen၊ Oil & Grease န င ် Total coliform count  မ လ ွဲ၍ 
BOD5, Total Phosphorus, Total Suspended Solid အပါ အ၀င် တုိင််းတ ခ က် မ  ်း အ ်းလုံ်းသည ် စံ နှုန ်းမ္ျ ာ်း နှင   
ကုိက ည ီပါ ည  ။ 

 
ဇ ယာ်း ၁ .၁ ၄   ံတ ြဲမမ္စ မှ္ သ မမ္သ ပေါ် သ ရ ရ  ဒ မ္ျာ်း 

No. တုိင ်း တာ ချက  မ္ျာ ်း Unit စ န  ပ စ သ ရ WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

မ္ ှတ ချ က  

1 BOD5 mg/L 0  ≤ 50  ပုံမ န် 

2 COD mg/L 1500  ≤ 250  စံ္နှုန််းထက်ရ က  ်
လ န်ရ သ  

3 Total 

Nitrogen 

(mg/L) 

mg/L <0.5 N/A 0.01  စံ္နှုန််းထက်ရ က  ်
လ န်ရ သ  

4 Total 

Phosphoru
s (mg/L as 

P) 

mg/L 0.031  2  ပုံမ န် 

5 TSS mg/L 5  ≤ 50  ပုံမ န် 

6 Oil & 
Grease 

mg/L 12 - ≤10 - စံ္နှုန််းထက်ရ က  ်
လ န်ရ သ  

7 Total 

coliform 
count 

CFU/

100ml 

250650

409 

- 400 - စံ္နှုန််းထက်ရ က  ် 
လ န်ရ သ  

8 Escherichi

a coli  

CFU/

100ml 

850 - - - - 

 
 
 
 

 
 

No. Name Time pH(pH) 
ORP 

(mvORP) 

DO 

(%) EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 
(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Ground 

Water 
11:00 7.87 56.7 39.6 0.3 0 28.42 150 0.14 14.661 



 

ဇယော်း ၁.၁၅- မရမ က နေှာပ င နမူနောမဒတော (သံတွွဲပမစ )၊ 

 

No. 

 

Name 

 

Time 

 

pH(pH) 

ORP 

(mvORP) 

DO 

(%) 

EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Surface 

Water 
10:00 7.77 21.6 49.4 0.01 12 31.93 5796 6.53 14.610 

 

WHO၏ ရ သ က်ရ ေစံ္ခ န်ိ စံ္ညွှ န််းမ   ်းအေ  ရ က ်းေ  မ   ်း၏ Total Nitrogen နှင   Bacteriological ရ  ဒ မှ္  ြဲ၍  

စံနှုန ်းမ္ျ ာ်းကုိမ ပည   မီ္မပီ ်း သ မမ္သ အာ က သ ရ အာ်း ရ သ က်သုံ ်းေန်အ တ က် ိုလျှင်   ပုိ်း တ ရ န  ုိအပ ပါ ည  ။   ထ ို ို့အပပင် 

သ  ာက သ ရ ၌ (Total Nitrogen) ပမ္ာဏ မမ္င  မ္ ာ်းမခ င ်း ည   အထူ်းသပြင ်ရ မ ်း ကင််းစ္န င ် ကုိယ်ဝန်ရ   င်  အ မ  ိ်းသ မီ်း  

မ  ်းအ  ်း ကျ န ်း မ္ာသ ရ ်းအနတရ ာယ ပြစ်္ရ စ္ပါ သည ်။ 

 

အဆ ိုမပျုထာ်းသ  ာ စီ မံ္ကိန ်း မှ္ သ မမ္သ ပေါ် သ ရ နှင   သ မမ္သ အာက သ ရ အသ ပေါ်   က သ ရ ာက မ္ှုအကြဲမ ဖတ ခ ျက အရ  
သ ဆ ာက  ုပ သ ရ ်း၊  ပု ငန ်း  ည  ပတ သ ရ ်းနှင   ဖ ျက  ိ မ္ ်းသ ရ ်း ကာ မ္ျာ ်းအတ င ်း ရ ယဘ ူယ အ ်းပြင ် “အ ယ  
အ တ ” အ င ် အပြ စ်္သတ် မ တ်ပါ သည ်။ ရ လျှ  ခ ရ ေ်းနည ််းလ မ််းမ  ်းန င ်အည ီ လု ပ်ငန််းလည ်  ပ တ်မှု မ  ်းကုိ 
အနီ်းကပ်ရ စ္  င ်သကည  ် ရ   င်ေ က် ပါ က  က သ ရ ာက မ္ှုကုိ “ ျစ  ျျူရ ှုနုိင သ  ာ” အဆ င  ထိ ရ လ   နည ််းရ စ္  

ပါ လမိ ်မည ်။ ရ လျှ  ခ ရ ေ်းအစီ္အ မံမ   ်းကုိ သ က် ိုင်ေ ကဏ္ဍ မ  ်း တ င်  အရ သ်းစိ္ တ်ရ ြ ်ပ ပ ထ ်း ပါ သည ်။ 
 
၁ .၉. ၆ သ ရ ဆ ို်း န  စင  ည    စ နစ  
စ္က်ရုံမ ထ က်လ  သည  ် ရ ေ ို်းမ  ်းအ ်း ထံု်းရ က  က်ပ ြင ် ပထမ ကန်ထွဲတ င် သန ်စ္င်၍ ဒ ုတိယ ကန်ထွဲတ င်  

မီ်းရ သ ်းပြင ်သ န ်စ္င်ပါ သည ်။  ထို ရ န ှာက် တ တိယက န်န င ် စ္တုထတက န်တုိ တ င်   ထံု်း ရ က  က်/ မီ်းရ သ ်း တုိ ပြင ်တ ြ န်  
ပပန်လည ်သန ် စ္င်ပါ သည ်။ 
စ္တုထတကန်ထွဲ ေ ိ သန် စ္င်ရ ေ ို်း မ  ်းကုိ ပဉ္ စမ ကန်ထွဲတ င် မည ်သည  ်န င ်မ ျှ ရ ေ စ္ ပ်ပခင််းမပ ပ ပွဲ  ဓ တ်ပပ အ နည ်ထုိင်ခ န်ိ  
ထ ်းေ ိပါ သည ်။  ထိုမ  ထ က်လ  ရ သ  ရ ေ ို်း မ  ်း ကုိ   ဌ မ က န်ထွဲတ င် ကလိုေင််းခ တ်၍ သန ် စ္င်ပါ သည ်။  

ထိုမ ထ က်လ ရ သ   သန ် စ္င်ရ ေမ  ်းကုိ သံ တ ွဲပမ စ်္ထွဲသုိ စ္ န ် ပစ်္ ပါ သည ်။  ရ လ်း ခန််းတ ွဲ အုတ် ကန်မ  အနည ်အန စ်္ြ တ်  
မ  ်း ကုိ ရ လ်းလတကကိ မ် ခ တ်ယူသန ် စ္င်ပါ သည ်။   ယ်ယူထ ်းရ သ   အနည ်အ န စ်္ြ တ်မ   ်းကုိ  မမိ ြို့ရ တ ်စ္ည ် ပင်  
သ ယ  ရ ေ်းရ က ် မတီပ ြင ် စ္ န ် ပစ်္ ပါ သည ်။  ထို အပပင် အိမ်သုံ်းရ ေမ  ်းကုိ ပါ  ရ ေ ို်းသန ်စ္င်သည  ် စ္န စ်္ပြ င ်  

ပူ်းတ ွဲသန ် စ္င်ပါ သည ်။  
စ္က်ရုံဧေိယ သည ် ထပ်မံ တုိ်း ခ ွဲြို့၍ ေ နုိင်ရ သ ရ သက  င ် လက်ေ ိ သ န ်စ္င်က န်မ   ်း မလံုရ လ က် ပါ က ထပ် မံတုိ်းခ  ွဲြို့  
ရ   င်ေ က်နုိင်ပါ သည ်။  
 

၁.၁ ၀ ဇ ီဝပတ ဝန ်းက ျင နှင  ယဉ သ ကျ ်းမ္ှုအသ မ္ အ နှစ  
ဇ ီ၀မ  ိ်း စုံ္မ  ိ်းက ွဲမ   ်း န င  ် ရ ဂ္ ဟစ္န စ်္အ ်း ရ ြ  ်ထုတ်ေ န် ဇ ီဝမ   ိ်း စုံ္မ  ိ်းက ွဲ န််း စ္စ်္ပခင််းကုိ  စီ္မံကိ န််းရ နေ  အနီ်း တစ်္ဝုိ က်   

(၂ )ကီလုိမီတ အ တ င််းတ င် ပ ပ လပ်ု ခွဲ ပါ သည ်။ 
မ  ိ်း စိ္တ်ြ ွဲြို့ စ္ည ််းမှု၊ သိပ်သည ််း န င ် ပြ န ်ပြ ်းမှုကုိ ရ ြ  ်ထုတ် ေန်  စ ပင ပ န ်း မ္န စ စ တ မ္ ်းသ ကာက ယူမ္ှု ကုိ  

forest inventory method ပြင  ် ပပ လပ်ုခွဲ ပါ သည ်။  စ္စ်္တမ််း တ င် အပင မ္ ျျို်း စိတ  စု စုသ ပါင ်း  ၂ ၁  မ္ျျို ်းကုိ 
ရ တ ြို့ေ ိခွဲ ပါ သည ်။  စီ္မံကိန် ်းဧေိယ တ င်အဓိက မ  ိ ်းစိ္တ် မ  ်းပြစ်္ရ သ   ဘ ံုမွဲဇ  ၊ သီဟုိဠ်၊ ရ တ င်သေက်၊ အင်သကင််းန င ်  
ပ ဉ််းကတုိ်း တုိ ပ ြစ်္သ ကပါ သည ်။  သ တာင  ရ က  စ ပင မ  ်း ပပန် လည ်အပင်ရ ပါ က်ပခင် ်းကုိ သစ်္ရ တ ၏ ရ န ေ တုိ င််း  
တ င် ရ တ ြို့ေပါ သည ်။ 

 

သဘ ဝသ တာရ ိုင ်းတိရ စဆာန စစ တမ္ ်း န င  ်  ပတ်သက်၍  အ ိုပပ ထ  ်းရ သ  စီ္ မံကိန််း ဧေိယ တ င် အပင အ မ္ျျို ်း  



 

အစာ်း မ္ျာ ်းနှင   မ္ျျို ်း ုဉ ်း နီု ်းပါ်း မ္ျ ိျု်းစိ တ မ္ျ ာ်း ကုိရ ြ  ်ထုတ် ေန် sample plotting methods, random transect 

methods န င  ်ရုိ်းေ ဇ ီဝမ  ိ်းစုံ္မ   ိ်းက ွဲ န််းစ္စ်္ပ ခင််းနည ််းလမ််း တုိ ကုိ အသုံ်းပ ပ ခွဲ ပါ သည ်။ 
 

က င််း င််းစ္စ်္တ မ််းမ   ်း န င ် လထူရု တ ြို့ ံုရ မ်းပမ န််းမှု မ  ်းအေ နုိ တုိက  တတဝါ မ္ျျို ်းစိ တ  ၆ မ္ျ ိျု်း၊ ငါ်း မ္ျျို ်းစိတ  ၂ ၄  မ္ျျို ်း၊  
ငှက မ္ျျို ်းစိတ  ၈ မ္ ျျို်း နှင   တ ာ်း  ာ်းနှင   ကုန ်းသ နသ ရ သ န တတ ဝါမ္ ျျို်း စိတ  ၁ ၅ မ္ျျို ်း တုိ ကုိ ရ ြ  ်ထုတ်ခွဲ ပါ သည ်။ 

 
စီမံ္ကိန ်းဧရ ိယာ၌ က င ်းဆ င ်း စစ တမ္ ်း န င  ် သ ဒ  ရ ှိ ံတ ြဲငါ်းသ စ ျ်းက က စစ တမ္ ်း နှစ ခုအရ ငါ ်း မ  ိ်းစိ္တ် မ  ်းအတ က်  

မ္ျျို်း  ုဉ ်း နီု ်းပါ်း မ္ျျို ်းစိတ  နှစ မ္ျျို ်း၊   Least Concern မ္ျျို်းစိတ  နှစ ဆ ယ  န င ်  Not Evaluated (NE) မ္ျျို်းစိ တ  နှစ ခုကုိ 

ရ တ ြို့ေ ိေပါ သည ်။ 
 
သံတ ွဲမမိ ြို့အ နီ်းတစ်္ ဝုိက်တ င် ယဉ သ ကျ်း မ္ှုနှင     ာ ဝအသ မ္ အနှ စ သ နရ ာ မ္ ျာ ်းစ ာ ေ ိပါ သည ်။   
စီမံ္ကိန ်း၏ ၂ ကီ ုိ မီ္တ ာအတ င ်း တ င ရ ှိသ  ာ သ မုိင််းဝင်ရ စ္တီပု ထို်းမ  ်းမ   တန  သ တာ မူ္  ုရ ာ်း နှင   သ ရ ွှေဆ ံသ တာ  

 ုရ ာ်း တုိ  ပြစ်္သကပါ သည ်။  
TMP စက ရ ံု၏ ၂ ကီ ုိမီ္တာ အတ င ်း တ င တည  ရ ှိသ  ာသ ကကာင   ဇ ီဝ မ  ိ်း စုံ္မ   ိ်းက ွဲ မ  ်း န င ် ယဉ်ရ က ်း မှု  
အရ မ အန စ်္ မ  ်းအရ ပေါ်  က သ ရ ာက မ္ှုအသ ရ ်းပါ မ္ှုကုိ အ ယ အ တ အဆ င  ဟု သ တ်မ တ်ပါ သည ်။  သုိ ရ သ ်လည ််း 

 က သ ရ ာက မ္ှု သ   ာ ချသ ရ ်း နည  ်း မ္ ်း မ္ျ ာ်းကုိ လိုက်န ှာပါ က သက်ရ ေ  က်မှု မ  ်းသည ်  ျ စ  ျျူရ ှု နုိင သ  ာအဆ င  ထိ 
ရ ေ က်ေ ိနုိင် ပါ သည ်။ 
 
၁ .၁ ၁  စုသ ပါင ်း က သ ရ ာက မ္ှုအ ကြဲမဖ တ မခင ်း 

စ္စ်္တ မ််းရ က က်ယူ မှုန င ် အနီ်း အနှာ်း ေ ိလူထုန င ် ရ တ ြို့ ံုရ မ်းပ မန််း မှုမ  ်းအေ TMP စ္က်ရုံအနီ်းတ စ်္ဝုိက် တ င် 
အ ာ်းတူ သ ရ ထ က ကုန ပစစည  ်း မ္ျ ာ်း ထတု  ု ပ သ  ာ  ု ပ ငန ်း မ္ရ ှိပါ။ 
 
သ  ထုအရ ည  အသ   ်းအသ ပေါ် စုသ ပါင ်း က သ ရ ာက မ္ှု  

သုိ ရ သ ်လည ််း စ္က်ရုံမ အလ  ်းအလ ေ ိရ သ သက်ရ ေ  က်မှု မ  ်းသည ် ရ ဒ သတ င််းသ  ်းလ လှုပ်ေ  ်းမှု မ  ်း ပြစ်္ရ သ   
သ စျ်းမ္ ျာ်း နှင  စ ာ်းသ  ာက ဆ ိုင မ္ျ ာ်း (သ ကာ ဖီဆ ိုင မ္ ျာ်း)၊  တ စ ကာ်းဂ္ ိတ ၊ ကာ်း ၀န သ ဆ ာင မ္ှုသ ပ်းသ  ာသ နရ ာမ္ျ ာ်း နှင   
အမခာ်းစီ ်းပ ာ်းသ ရ ်း ပု င န ်းမ္ ျာ ်း စ္သည ် တုိ န င ် စု္ရ ပါ င််း၍ လက်ေ ိရ လထုအေည ်အရ သ ်းအရ ပေါ် သ က်ရ ေ က် မှု 

တုိ်းပမ င ်ရ စ္ နုိင်ပါ သည ်။   
 
ဆ ူည ံ ံအရ ည  အသ   ်းအသ ပေါ် စုသ ပါင ်း က သ ရ ာက မ္ှု 
TMP စ္က်ရုံ၏ compressor မ္ ျာ ်း၊ မီ္ ်းစက မ္ျ ာ်းနှင   သ မ္ာ သ တ ာ ယာဉ မ္ျ ာ်း အ စ္ေ ိသည  ် လု ပ်ငန််းရ   င်ေ က်မှု မ  ်း သည ် 

စ္က်ရုံအနီ်းတ စ်္ဝုိ က်၌ တ စ်္မပိ င် နက်လည ်ပ တ်ရ နရ သ  နဂ္ ိုရ ှိမပီ်း  ာ်း အမခ ာ်း စီ်းပ ာ်းသ ရ ်း  ပု င န ်းမ္ ျာ်း မ  
ဆ ူည ံ ံမ္ျာ်း နှင   စုသ ပါင ်း က သ ရ ာက မ္ှု မ္ျ ာ်း ပ ြစ်္ရ ပေါ် က  အရ ပ ခခံ ူည ံသံအ င ်ကုိ တုိ်းပမင ်ရ စ္နုိင် ပါ သည ်။ 
 

သ ရ အရ ည  အသ   ်းအသ ပေါ် စုသ ပါင ်း က သ ရ ာက မ္ှု 
TMP စ္က်ရုံသည ်လက်ေ ိတ င် ကုိယ် ပုိင်ရ ေရ လ  င်က န်န င ် ရ ေ တ င််းမ   ်း မ  ရ ေမ   ်းကုိအသုံ်းပ ပ ရ နသည ်။  
စက ရ ံု ုပ ငန ်းစဉ   သ  ာ  ာဝအရ သ ရ  ုံ်းစ ြဲ မ္ှုပ မ္ာဏ အသ ပေါ် စုသ ပါင ်း  က သ ရ ာက မ္ှု ပုိ မုိ္မ္ ျာ်းမ ပာ ်း ာ ိ မ္  မ္ည  ။ 
 

ယာဉ   ာ်း ာမ္ှုအသ ပေါ် စုသ ပါင ်း က သ ရ ာက မ္ှု 
စက ရ ံု၏ က ရ ှိ ုပ သ ဆ ာင ချက မ္ျ ာ်း န င ် စက ရ ံုအ နီ်းရ ှိ တ စ က ာ်းမှ္ တ တုိင ရ သက  င ်   TMP စ္က်ရုံ အနီ်းတစ်္ဝုိက် ၌ 
သ မ္ာ သ တာ ယ ာဉ နှင  ကု န တင ယ ာဉ အ  ာ်းအ  ာ တုိ ်းတက  ာလမိ ် မည ်။ 

 
အစုိင အခြဲစ န  ပစ ပစစည  ်း မ္ျ ာ်း နှင  သ ရ ဆ ို်းမ္ ျာ်း အသ ပေါ် စုသ ပါင ်း က သ ရ ာက မ္ှု 



 

သံတ ွဲတ င် စ္ည ်ပင်အ မိှုက်သိ မ််းစ္ နစ်္မ ေ ိရ သ ရ သက င ် သ ရ ဆ ို်း န  စင မ္ှု မှ္ ထ က ရ ှိသ  ာ အနည  အနှ စ မ္ ျာ်း၊  
စက ရ ံု ုပ ငန ်းမှ္ထ က သ  ာစ န  ပစ ပစစည  ်း မ္ျာ ်း မ္ ျာ်း န င  ်အိမ္ ထ က စ န  ပစ ပစစည  ်း မ္ျာ ်း ကုိ စ္ က်ရုံ၏ ကုိယ်ပုိင် အ စီ္အစ္ ဉ်  

ပြင ် စ္ န ် ပစ်္ ပါ သည ်။ 
 

ထို ပပင် စ္က်ရုံ မ စ္ န ်ပ စ်္အမိှုက် မ  ်းန င ် စက ရ ံုဝန ်းတစ ဝုိက ရ ှိ ရ ပ က က အ ီ်း ီ်း မှ္ ထ က သ  ာ အစုိင အခြဲ စ န  ပ စ  

ပစစည  ်းမ္ ျာ်း  ည    အထူ်းသပြင ် ကျ န ်း မ္ာသ ရ ်း၊ အ ှအပနှင  အနံ ဆ ိုင ရ ာမပ  နော မ္ျ ာ်း ကွဲ သုိ  ပတ ဝ န ်းက ျင အသ ပေါ်  
ပုိမုိ္ဆ ို်းရ  ာ်းသ စသ  ာ စုသ ပါင ်း က သ ရ ာက မ္ှု မ္ျ ာ်း ပ ြစ်္ရ ပေါ် ရ စ္ ပါ သည ်။ 
 

စက ရ ံုမှ္စ န  ပစ သ  ာသ ရ ဆ ို်းမ္ျာ ်း န င ် သ ဒ  ခံ ူထုဆ ီမှ္ထ က သ  ာ အမခ ာ်းသ ရ ဆ ို်းမ္ျ ာ်းသည ်  
 ပမစ်္ရ ေ န င ် ပ မစ်္ထွဲ မ အပင် န င ်သတတ ဝါ မ  ်းအရ ပေါ် သိသ ထင် ေ  ်းရ သ   စု္ရ ပါ င််းသက်ရ ေ  က် မှုမ  ်း ပြ စ်္ရ ပေါ် ရ စ္  
နုိင်ပါ သည ်။ 
 

သ ဒ  ဆ ိုင ရ ာအဆ င  တ င်ရ ြ ်ထုတ်ရ တ ြို့ေ ိရ သ   စုသ ပါင ်း က သ ရ ာက မ္ှု မ္ျ ာ်း ည   အ ယ အ တ အဆ င   အသ ရ ်းပါ 
ပါ သည ်။  ထတ်ုလွှတ်မှုမ  ်းန င ် စ္ န ် ပစ်္ရ ေမ   ်း၏  က သ ရ ာက မ္ှုပမ္ ာဏ  ည   မ္ကကီ်းမ္ ာ်းသ  ာသ ကက ာင   တုိင ်း/မပည  နယ  
အဆ င  န င ် နုိင ငံသ တာ အဆ င    သဘ  ဝပ တ်ဝ န််းက င်အရ ပေါ်  ိ ာထင ရ ှာ်းသ  ာ စုသ ပါင ်း က သ ရ ာက မ္ှု မ္ျ ာ်း မ္ရ ှိ နုိင  
ဟု ယူ ေပါ သည ်။ 
 

၁ .၁ ၂  ပတ ဝန ်းကျင စီမံ္ခ န  ခ ြဲမ္ှုအ စီအစဉ  (EMP) 

သ ဆ ာက  ုပ သ ရ ်း၊  ုပ ငန ်း ည  ပတ သ ရ ်းနှင   ဖျက  ိမ္ ်းသ ရ ်းအဆ င  မ္ ျာ ်းတစ သ   ာက  ုံ်း ရ   င်ေ က်ေ မည  ်  
အဓိက ပ တ်ဝ န််းက င် စီမံ္ ခန  ခ ြဲ မ္ှုအစီအ စဉ ကုိ သ  ထုည စ ည မ္ ်း မ္ှုထိန ်းချျု ပ သ ရ ်း၊ အ ံ၊ တုန ခါ မ္ှု၊ သ မမ္ဆ ီ ွှ ာ၊  
သ ရ  ယံဇ ာတ၊ အစုိင အခြဲစ န  ပစ ပ စစည  ်း၊ သ ရ ဆ ို်း၊ သ ဂ္ ဟစနစ ၊ ကျန ်း မ္ာသ ရ ်းနှင   ုံခ ခံျုသ ရ ်း တုိ အတ က် 
သ စာင  ကကည   စစ သ ဆ ်းမခင ်း၊ အသ ကာင အထည  သ ဖာ မခင ်း၊ ကကီ်းကက ပ မ္ှု နှင  အစီရ င ခံမ္ှု စန စ တုိ အပါ အဝင   က သ ရ ာက မ္ှု  

သ   ာ ချသ ရ ်းနည  ်း မ္ ်း မ္ျာ ်းမဖင   အရ သ်း စိ္တ် ရ ြ  ်ပပထ  ်းပါ သည ်။  
 
သ ရ ဆ ို်း န  စင မ္ှု နှင   အမုိ္ ်းနီ်း ယာ်း ဓာ တ သ င ွံ့ယုိစိမ္  မ္ှုမ္သ တ ာ တဆ မဖ စ စဉ တုိ အတ က် ပ တ်ဝ န််းက င် စီ္ မံခန ် ခ ွဲမှု အ စီ္ 
အစ္ဉ်ကုိ အရ သ်းစိ္တ်ရ ြ ်ပ ပထ ်း ပါ သည ်။ 
 

ထို ပပင် စ္က်ရုံ၏ မူဝါ ဒ န င ်အည ီ ပ တ်ဝ န််းက င် စီ္မံခ န ်ခ ွဲမှုအ စီ္အစ္ဉ် မ  ်း ကုိ ထထိရိ ေ က်ရ ေ  က် ရ   င်ေ က် နုိင်ေ န် 

အတ က် 
 စီမံ္ခန  ခ ြဲမ္ှု မ္န သ နဂ္ ျာ /  HSE အရ ာရ ှိ၊ စီမံ္ကိန ်း စီမံ္ခန  ခ ြဲမ္ှုအဖ ြဲ ွံ့၊ သတ်မ တ်ထ ်းရ သ  HSE အြ ွဲြို့တုိ ၏ အခန ်းကဏ္ဍ နှ င   
တာဝ န မ္ျ ာ်းကုိ သတ်မ တ်ထ ်းေ ပါ မည ်။  
အစီ္ေင်ခံမှု စ္န စ်္န င ်ပ တ်သက်၍ သ စ ာင  ကကည   စစ သ ဆ ်းရ မ္ည   အကကိ မ္ အသ ရ အတ က ကုိ ကဏ္ဍ တစ်္ဦ ်း ခ င််းစီ္အလုိ က် 

အပတ စဉ  မှ္ နှစ စဉ  အထိ ခ ွဲပခ  ်းသတ် မ တ်ထ  ်းပါ သည ်။ 
 
သက်ရ ေ က်မှုအ ကွဲပြတ် ပခင််း၏ ေလဒ ်အရ နပ ြင ် စီ္ မံကိန် ်းရ လ   ခ  ရ ေ်းအစီ္အ မံမ  ်းကုိ လိုက်န ှာရ   င်ေ က် ပါ က 
အဓိက သဘ  ဝ ပတ်ဝ န််းက င်န င ်လူ မှုရ ေ်းပပသ နှာမ   ်း မေ ိရ သက င််း ရ တ ြို့ေ ိေ ပါ သည ်။ 

 
စီ္မံကိန် ်းလုပ်င န််းမ  ်း၊  အ ဓိကသက်ရ ေ  က်မှုရ လ ျှ  ခ  ရ ေ်းနည ််းလမ််း မ  ်းန င ်  ရ စ္ င ်သ ကည  ်ရ လ လ ရ ေ်းအစီ္အစ္ဉ် မ  ်း  
ကုိ အက ဉ််းခ  ပ်၍ ဇ ယာ ်း ၁ .၁ ၆ တ င် ရ ြ ်ပ ပထ ်း ပါ သည ်။  
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၁.၁၃   ျ ာထာ်းသ င န ှင   ပ တ ဝ န  ်းကျ င  သ စ ာင  ကကည   စ စ  သ ဆ ်းမခင ်းအတ က  တာဝ န  မ္ ျ ာ်း 
 
ဇ ယာ်း ၁.၁၈   ျ ာထာ်းသ င န ှင   ပ တ ဝ န  ်းကျ င  သ စ ာင  ကကည   စ စ  သ ဆ ်းမခင ်းအတ က  တာဝ န  မ္ ျ ာ်း 
 
 

ပတ ဝ န ်းက ျင  အချက မ္ျ ာ်း အညွှန ်းကိ န ်း / အတုိင ်းအတာ တာဝ န ရ ှိ ူ ခန  မှ္န ်းသ မခ  

 ျာထာ ်း သ  ာ သ င စ ာရ င ်း 

 ပု ငန ်း ည  ပတ သ ရ ်းအဆ င   

ရ လထုအေည ်အရ သ ်း အမ္ျျို်း  ာ်း ပတ ဝန ်းက ျင အရ ည  အ
သ   ်း (ထတု  ွှတ မ္ှု)  မ္ ်း ညွှ န ချက  

(EQEG)မီ်းစ္က် န င ် ရ ခါ င််းတုိင် 
န စ်္ခုလုံ်းအတ က် 

• PM (PM10, PM2.5)  
• NOx  

• SO2 
• CO 
• VOC 
• O3 

• Methane 
• H2S 
• CO2 

 

ပတ်ဝ န််းက င်ထိ န််း
သိမ််းရ ေ်းအြ ွဲြို့ 

(တတိယ 

အြ ွဲြို့အစ္ည ််း) 

USD 800 

 ူည ံသံ • LAeq 1 hr, 24 hr   ပတ်ဝ န််းက င်
ထန်ိ်းသိမ််းရ ေ်း
အြ ွဲြို့ 

(တတိယ 

အြ ွဲြို့အစ္ည ််း) 

USD 800 

ရ ေ ို်းထ က်ေ ိပခင််း(စ္က်ရုံ
မ ရ ေစီ္်း င််းပခင််း န င ် ရ ေ 
 ို်းထတ်ု လွှတ်ပခင််း) 

 

အမ္ျျို်း  ာ်း ပတ ဝန ်းက ျင  အရ ည   
အသ   ်း (ထတု  ွှတ မ္ှု)  မ္ ်း ညွှန  
ချက  (EQEG) 

တစ်္ရ န တ   အမ   ်း ံု်းရ သ  ပပင််း 
အ ်း အတ က် 

•  BOD5  
• COD 

• Oil and Grease 
• PH 
• Temperature 

• Total Coliform 
• Total Phosphorus 
• Total Nitrogen, TSS 
 

 

ပတ်ဝ န််းက င်ထိ န််း
သိမ််းရ ေ်းအြ ွဲြို့ 

(တတိယ 
အြ ွဲြို့အစ္ည ််း) 

USD 800 



 

ပတ ဝ န ်းက ျင  အချက မ္ျ ာ်း အညွှန ်းကိ န ်း / အတုိင ်းအတာ တာဝ န ရ ှိ ူ ခန  မှ္န ်းသ မခ  

 ျာထာ ်း သ  ာ သ င စ ာရ င ်း 

အနတေ ယ် ေ ိရ သ  
/အနတေ ယ် မ ေ ိရ သ  

စ္ န ်ပ စ်္ပ စ္စည ််း မ  ်း 

စ္ န ်ပ စ်္ပ စ္စည ််း ေ င််းလင််းမှု 
စ္ ေင််း န င ် ရ ပခေ  ခံမှု  

အစီ္ေင်ခံစ္   

 

ပတ်ဝ န််းက င်
ထန်ိ်းသိမ််းရ ေ်း
အြ ွဲြို့ 

(တတိယ 
အြ ွဲြို့အစ္ည ််း) 

USD 800 

 

လမူှုရ ေ်း စ္ည ်ပင်သ ယ  န င ် 

ပတ်ဝ န််းက င်ထိ န််းသိမ််းရ ေ်း 
ရ စ္ င ်သကည  ်ရ ေ်းရ က ် မတီပူ်းရ ပါ
င််း ရ   င်ေ က်ပခင််း 

• တုိင်သက ်းခ  က်မ   ်း ရ စ္ င ်သ ကည  ် 

စ္စ်္ရ  ်းပခင််းန င ် ရ ပ ြေ င််းပခင််း 

ပတ်ဝ န််းက င်
ထန်ိ်းသိမ််းရ ေ်း

အြ ွဲြို့ 
(တတိယ 
အြ ွဲြို့အစ္ည ််း) 

ေပ်ေ  လထူု န င ် 
လပ်ုငန််းခ င် 
က န််းမ  ရ ေ်း၊ 

လံုခခံ ရ ေ်း 

• မရ တ ်တ  ပ ြစ်္ပ  ်းမှု စ္ ေင််း 
ဇ ယ ်း 

• မရ တ ်တ  ပ ြစ်္ပ  ်းေ ပခင််း 

အရ သက င််း အေင််း 
• ရ လျှ  ခ ရ ေ်း အ စီ္အမံ မ  ်း 

ပတ်ဝ န််းက င်
ထန်ိ်းသိမ််းရ ေ်း
အြ ွဲြို့ 

(တတိယ 
အြ ွဲြို့အစ္ည ််း) 

 

၁.၁ ၉ EMP သ င စာရ င ်း 
ကနဦ ်းEMPအရ က င်အထည ်ရ ြ ်မှုအ တ က် ခန ်မ န််းကု န်က စ္ ေိတ်ကုိ ကနဦ ်းသ တ်မ တ် ထ ်းမှု အရ ပေါ် အရ ပခခံ၍ 
သတ်မ တ် ပါ လမိ ် မည ်။  EMP ကုန်က စ္ေိတ်ကုိ ရ အ  က်ပါ ပမ  ဏ အတုိင််း စီ္ စ္ဉ်ထ ်း ပါ သည ်။ 

သံတ ွဲ ရ ေထ က်ကုန် ပစ္စည ််း မ  ်း  ကု မပဏ ီလီမိတက်သည ် (TMP) သည ် ရ င ်းနီှ်းမ မ္ြှျု ပ နံှ မ္ှုပမ္ ာဏ ၏  ၂  ရ ာခုိင နှု န ်းကုိ EMP 
ကုန ကျ စရ ိတ အတ က  အသုံ်းပ ပ ပါ လမိ ် မည ်။ 

(1) ညောမရ်း,မဒသအတွင ်း,စောသင မက ောင ်းမ ော်း,လိိုအ  မသောသင မထောက ကူ စစည ်းမ ော်း,Community Centre 

မှလိိုအ  မသောသင မထောက ကူ စစည ်းမ ော်းလှူဒေါန ်း ေါသည ။ Chapter (8), section 8.10, page (8-44/45) တွင  

မြော ပ ထော်း ေါသည ။  

(2)က န ်းမောမရ်း,1997မှ2019နစှ အထိသံတွွဲပ ည သူ  မဆ်းရံိုသိို   မအောက ဆီဂ င လတိိုင ်းလှူဒေါန ်းြေွဲ  ေါသည ။ ဝန ထမ ်း 

မ ော်း အတွက  လိို အ  မသော မဆ်းဝေါ်းမ ော်းကိိုအြေမွဲ ကိုသမ ်း ေါသည ။ 

(3)လူမှုမရ်း,မီ်းသတ ,ငေါ်းလို  ငန ်း ောန,ရ  ကွက အတွင ်း လိိုအ  မသောသောမရ်းနောမရ်းကိစစအ၀၀ကိိုသံို်းဆွွဲ လှူဒေါန ်း ေါ 

သည ။မရမဘ်း-ဆန ,ဆီလှူဒေါန ်း ေါသည ။ ြေန   မှန ်းလှူဒေါန ်းမငွ-သိန ်း(၁၀၀)ကကော်းရှိ ေါသည ။ 

၁ .၂ ၀ သ ဒ  ခံ ူမ္ှုဖ ံွံ့မဖိျု ်းသ ရ ်း သ ဆ ာင ရ  က မ္ှုမ္ ျာ ်း (Corporate Social Responsibility) 
TMPစ္က်ရုံသည ် ရ ဒ သခံ သ ဒ  ခံ ူထုဖ ံွံ့မ ဖိျု်းတုိ ်းတက သ ရ ်း အ တ က် အ ာ်းတ င အမမ္တ ၏   ၂ % အာ ်း 
အသုံ်းပပ သင ် ပါ သည ်။ 
 
 

 

 



 
၁ .၂ ၁  အသ ရ ်းသ ပေါ် တုံ မပန မ္ှုအစီအ စဉ  
ေည ်ေ ယ်ခ က်မ   စ္က်ရုံလု ပ်ငန််း စ္ဉ်မ  ်းမ  ပြ စ်္ရ ပေါ် လ နုိင်ရ သ  အရ ေ်းရ ပေါ် အရ ပခအရ နမ   ်း၊ မရ တ  ်တ ပြ စ်္ေပ် မ  ်း 
န င  ် သဘ  ဝရ ဘ ်းအနတေ  ယ်မ   ်းကုိ တု န ်ပပန် နုိင်ေ န်အတ က် အေင််းအပမ စ်္မ   ်း  (ဝန်ထ မ််းမ   ်း န င ်ကိေိယ  မ  ်း)  

ကုိပပင် င်ထ ်းေ န်ပြ စ်္ပါ သည ်။ 
  
သံတ ွဲ ရ ေထ က်ကုန် ပစ္စည ််းမ   ်း  ကုမပဏ ီလီမိ တက်တ င် အရ ေ်းရ ပေါ် အရ ပခအရ နမ   ်းအတ က် ရ ယဘ ုယ အ ်းပ ြင ် 
Emergency service in charge (သုိ မ ဟုတ်)  HSE မ္န သ နဂ္ ျ ာ န င ် Response Team ေ ိ သင ်ပါ သည ်။  အြ ွဲြို့သည ် 

ရ အ က်ပါ တုိ ကုိ ပ ပင် င်ထ ်း သင ်ပါ သည ်။ 
• အြ ွဲြို့သ ်း မ  ်း ကုိ အရ ေ်းရ ပေါ် ပစ္စည ််း မ  ်း အ သုံ်းပပ ရ စ္က  ၎ င််းတုိ တ ဝန်န င ် သက် ိုင်သည  ် သင်တန််း မ  ်းပုိ ခ  ပခင််း 
• အရ ေ်းရ ပေါ် နည ််းလမ််းမ  ်းကုိ ရ ြ  ်ရ   င်ရ ေ်းသ  ်းပခင််းန င ် ပပဌ  န််းပခင််း 
• အရ ေ်းရ ပေါ် တုံ ပပန် မှုအစီ္အစ္ဉ် (ERP) ကုိ ၀န်ထမ််းမ   ်းန င ် စ္က်ရုံအလပ်ုသ မ ်း မ  ်းအ ်းလုံ်း သိေ ိ နှာ်းလည ်ရ စ္မ ပီ်း  

အသုံ်းခ နုိင်ရ စ္ ေန်  စ္  ေ က် စ္ တ မ််းပြ င ်ထုတ်က   ရ သကပင ထ  ်းသင ်ပါ သည ်။  
• အရ ေ်းရ ပေါ် ကယ် ယ်ရ ေ်း muster points မ   ်း၏ တည ်ရ နေ  မ   ်းအ  ်း သတ် မ တ်ထ ်းပခင််း 
• အခ က်ပပ စ္နစ်္ န င ် မီ်း မငိမ််းသ တ်ကိေိယ မ  ်း ရ ထ က် ပံ ထ ်းပ ခင််း 
• ရ ေ ်းဦ ်းသူနှာပပ   ပစ္စည ််းကိ ေိယ မ  ်း ရ ထ က်ပံ ထ ်းပခင််း 

• မရ တ ်တ ပ ြစ်္ေ ပ်မ   ်း (သုိ မဟုတ်) အရ ေ်းရ ပေါ် အရ ပခအရ န တ င် ထရိ ေ က်မပီ်း အ က  ိ်းေ ိရ သ   
ရ   င်ေ က်မှုမ   ်းပ ြင ်  လူူ့အသက်၊  ပတ် ဝန််းက  င်၊ ပုိ င် ိုင်မှုန င ် စီ္်း ပ  ်းရ ေ်းလု ပ်ငန််း မ  ်းအရ ပေါ် ထခုိိက် နုိင်မှု မ  ်း ကုိ 
လက်ရ တ ြို့က က ရ လ    ခ  ပခင််း 

• ရ က င််းမ န်ရ သ    က်သ ယ်ရ ေ်းစ္ နစ်္ပြ င ် အရ ေ်းရ ပေါ် အရ ပခအရ နမ  ်းတ င်လုံရ လ က်ရ သ  သတင််း အခ  က် 
အလက်မ  ်းကုိ ေေ ိရ စ္ပ ခင််း  

• ထရိ ေ က်မပီ်းအက   ိ်းေ ိရ သ  တုံ ပ ပန်မှုပ ြင ် ထရိ ေ က်ရ သ အရ ေ်းရ ပေါ် စီ္ မံခန ် ခ ွဲမှုကုိ ရ သခ   မှုေ ိရ စ္ပခင််း 
•  က်သ ယ်ေန် အစုိ္်း ေအ ဏ  ပုိင်မ   ်း၊  မီဒ ီယ  န င ် အ ပခ ်းသက် ိုင်သူ မ  ်းကုိ သ တ်မ တ်ထ  ်းပခင််း န င ် ၎ င််းတုိ အ  ်း 

 က်သ ယ်ရ   င်ေ က်ေန် လ မ််းစ္ဉ် မ  ်းအ ်း ရ ြ  ်ပပထ  ်းပခင််း 
 
စ္က်ရုံတ င်ပ ြစ်္နုိင် ြ ယ်ေ ိရ သ   အရ ေ်းရ ပေါ် အရ ပခအရ နမ   ်း မ  - 
• အမုိ်းနီ်းယ  ်းဓ တ်ရ င ြို့ယုိစိ္ မ ်မှု 

• မီ်း /  ရ ပါ က်က ွဲပခင််း 
• အ ိပ်ရ င ြို့ပ ံြို့ပခင််း၊  ီယုိြိ တ်ပခင််း 
• အပမင ်မ  လပူ ပ တ်က  ပခင််း 
• ပစ္စည ််းမ  ်းပပ  တ်က  ပခင််း၊  အရ   က်အအုံ မ  ်း၊ ဂ္ ိုရ ဒ ါ င်မ  ်းမပိ က ပခင််း 

• ဘ ိလပ်ရ ပမြုန် မှုန ် မ  ်း ပ ံြို့လ င ်ပ ခင််း 
• ယ ဉ်မရ တ  ်တ မှု န င ် ထခုိိက်ဒ ဏ ်ေ မ  ်းေေ ိပခင််း 
 

ထို ပပင် COVID 19 သည ် အထူ်းအ ရုံစုိ္ က်ေန်လုိအ ပ်ရ သ  သိသ ထင် ေ  ်းသည  ်ပပသ နှာ တစ်္ေ ပ် ပ ြစ်္ပါ သည ်။  
ဤ စီ္မံကိန််းအ  ်း က်လက်ရ   င်ေ က် ေန် COVID19 ကာက ယ မခင ်းနှ င  တုံ မပ န မ္ှုအ စီအစဉ ကုိ ရ ေ်း  ွဲေ ပါ မည ်။ 
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၁ .၂ ၂    Covid ကကိျုတင က ာက ယ မခင ်းနှင   အသ ရ ်းသ ပေါ် တုံ မ ပန မ္ှု အ စီအစဉ  
ပမန်မ  နုိင်ငံ ၌ ကမ္ အ န ံ ပြ စ်္ပ  ်းလ က် ေ ိရ သ   coronavirus 2019 (COVID-19) ကုိရုိနှာေုိင််းေပ် စ်္ ကူ်းစ္က် ပ ံြို့န ံ မှုသည ် 

ပပင််းထန်အသက် ရ  လမ် ်းရ သက င််း ိုင်ေ   ကုိရုိ နှာ ေုိင််းေပ် စ်္ (SARS-CoV-2) ရ သက င ် ပြစ်္ ပ  ်းရ သ   ကူ်း စ္က်ရ ေ ဂ္ ါ 
တစ်္မ   ိ်း ပြ စ်္ပါ သည ်။  
 
ထို ရ သက င ် သံတ ွဲမမိ  ြို့ေ ိ TMP စ္က်ရုံသည ် စ္က်ရုံလုပ် သ ်း မ  ်းအ  ်း ရ ေ ဂ္ ါ ကူ်းစ္က် မှုမ က က ယ် ေန်မ   အရ ေ်းရ ပေါ်  

ဦ ်းစ္ ်းရ ပ်းအခ  က် ပြ စ်္လ ခွဲ ပါ သည ်။  ရ ေ ဂ္ ါ ကူ်းစ္က်မှု အနတေ  ယ်မ   လဦူ ်းရ ေမ  ်းရ သ  ရ န ေ မ  ်း တ င် 
အထူ်းပမင ်မ  ်းသပြင ် စက ရ ံုအ ု ပ  မ္ ာ်းမ္ ျာ်း မှ္ သ ဒ  ခံ ူထုထြဲ ုိ ပျံွံ့ နံှ   ာ ်းနုိင သ  ာ သ ရ ာဂ္ ါမဖစ ပ ာ်း မ္ှုမ္ျ ာ်း ကုိ 
ကာက ယ ရ န  စက ရ ံုပုိင ရ ှင မ္ ျာ်း တ င   ထူကု ျန ်း မ္ာသ ရ ်းတ ာဝ န ရ ှိပါ ည  ။  အရ သ်းစိ္တ် အစီ္အ စ္ဉ် မ   ်းကုိ  

အခန််း- ၉ ၌ တင်ပပထ  ်းပါ သည ်။  
 

၁.၂၃  အမ္ျာ်းမ ပည   ူတုိင ပင သ ဆ  ်းသ န ်း မခင ်းနှ င  ထုတ သ ဖ ာ မခင ်း  

 ထူသု တ ွံ့ဆ ံုသ ဆ  ်းသ န ်းမခင ်းနှင    မူ္ှု စီ်း ပ ာ်းအခ ျက အ က မ္ျ ာ်းကုိ  May(21-24),2021 ၌အက က်ယူ ွဲို့ပပ ျား  ထို ွွဲ 

၏ အဓိကေည ်ေ ယ်ခ က် မ   စီ္မံကိ န််းအနီ်းေ ိရ နထိုင်သူမ   ်း၏  မူ္ှု စီ်းပ ာ်း အခ ျက အ က မ္ ျာ ်း နှင   အသ မခအသ နမ္ ျာ်းအ  ်း  
သိေ ိေန်၊  စီ္ မံကိန််းအရ ပေါ်   သ  ာထာ ်းအမမ္င မ္ျ ာ်း န င ် စီ္မံ ကိန််းရ သက င ် လမူှုဘ ဝရ နထိုင် မှု အရ ပေါ်  သက်ရ ေ  က်မှု မ  ်းကုိ   
ရ လ လ ေန် ပြ စ်္ပါ သည ်။  
 

အ ိုပပ ထ ်းရ သ  စီ မံ္ကိန ်း၏ အနီ်း စပ ဆ ံု်းသ နရ ာမဖစ  ည    အ အတ သ ကျ်း ရ ာ နှင    (ခ)ရ ပ က က ၊  မ္ ်းအမှ္ တ  (၈)၊    ံတ ြဲ  

မမိ္ျုွံ့တုိ ၌ ပပ  လပ်ုခွဲ ရ သ  စ္စ်္ တမ််းသည ် စီ္ မံကိန််း လပ်ုင န််းမ  ်းမ   သက်ရ ေ က် နုိင်ရ သ  လထူအုသုိ င််းအဝုိင််း မ  သရ ဘ   
ထ ်း အပမင် မ  ်း န င ် လူ မှုရ ေ်းေ သက်ရ ေ  က် မှုမ  ်းကုိ ရ ြ  ်ထုတ်ေ န် ပြ စ်္ပါ သည ်။ 

 
ရ ေ ်းဦ ်းစ္   သ ကျ ်းရ  ာအကကီ ်းအကြဲမ္ ျာ်း၊  TMPမှ္ ကုိယ စ ာ်း ယှ မ္ ျာ ်းနှင    က ဆ ိုင ရ ာအိမ္ သ ထ ာင စုအခ ျျိုွံ့ နှင   ရ တ ြို့ ံုပ ွဲ မ  ်း  
က င််းပခွဲ မ ပီ်း သ   ာ ချသ ရ ်းအစီအ မံ္မ္ ျာ်း နှင  အတူ စီ္မံကိ န််း၏ အတုိင််းအတ  ကုိ အက  ဉ််းခ  ပ်ေ င််းပ ပခွဲ ပါ သည ်။  
 

စ္စ်္တ မ််းကုိ အသ ရ အတ က နှင   အရ ည  အသ   ်းဆ ိုင ရ ာ သ မ္်းခ န ်းအမ္ျ ိျု်းအစ ာ်း မ္ျ ာ်း သ ရ ာစ ပ ထာ်းသ  ာ သ မ္်းခ န ်း ွှ ာကုိ  
အ ုံ်းမပျု၍ ရ မ်းပမ န််းခွဲ ပါ သည ်။ 
 
၁.၂ ၁ အဓိက  တင ်းအချ က အ က သ ပ်း ူ မ္ျ ာ်း နှင  သ ဒ  ခံအ ုိင ်းအဝုိင ်း အ တ က   မူ္ှု စီ်းပ ာ်းသ ရ ်းစ စ တမ္ ်း 

သ ကာက ယူမခင ်း ရ  ာဒ  မ္ျ ာ်း (အ အတ အက ျားရွ ) 

ရ က က်ယူခွဲ ရ သ  စ္စ်္တ မ််းအေ အ န်ရ တ ် ရ က  ်းေ  သည ် ြ ံြို့မြိ ်း တုိ်းတက် ပါ သည ်။  ရ ပြ ိုသူအ ်းလုံ်း ၏ ၉ ၀ ေ  ခုိင်နှု န််း 
ရ က  ်သည ် ရ ခုိင  ူမ္ျ ိျု်း မ္ျာ ်း ပြ စ်္သကမပီ်း ကုိ်းက ယ်ရ သ  ဘ  သ  တေ  ်းမ   ဗုဒ ဓ ာ ာ မ   ်း ပ ြစ်္သက ပါ သည ်။ 

 
အသက်အပုိင််းအပခ  ်းကုိသကည  ်လျှင် ၃ ၈ ေ ခုိင်နှုန် ်းသည ် အသက် ၂ ၀နှ စ  မှ္ ၃ ၀ နှစ  သ က ်းပ ြစ်္မပီ ်း   ၂ ၂ ေ ခုိင်နှု န််း သည ် 
အသက် ၄ ၀နှစ  မှ္ ၅ ၀နှစ  သက ်း ပ ြစ်္ ပါ သည ် ။ 
 

စု္စု္ရ ပါ င််းစ္ စ်္တ မ််းရ က က်ယူ မှုအေ အန်ရ တ  ် ရ က ်း ေ  မ  (၈ ၀ ေ  ခုိင်နှု န််း) အိမ္ သ ထ ာင စု မ္ျာ ်း န င်  (ခ)ေ ပ်က က်၊ 
သံတ ွဲမမိ ြို့ မ  (၈၄ ေ ခုိင်နှု န််း) အိမ္ သ ထာင စု မ္ျ ာ်း ည   ကုိယ် ပုိင်အမ်ိ မ  ်း တ င် ရ နထိုင်သ ကပါ သည ်။   
ထို ပပင် ရ ပြ ိုသူ ၇ ၇ ေ ခုိင်နှုန််း သည ် ရ ပမယ ပုိင် ိုင်မှုအ တ က်စ္  ေ က်စ္  တ မ််းမ   ်းန င ် ရ နထိုင်သကမပီ်း က န် ၂ ၃  
ေ ခုိင်နှု န််း သည ်စ္ ေ က်စ္  တမ် ်းမေ ိရ သ  ်လည ််း ရ နထိုင်ေန်ခ င ်ပပ ခ  က်ေ ိသက ပါ သည ်။ 

စ္စ်္တ မ််းရ က က်ယူထ  ်းသည  ်အိမ်ရ ထ  င်စု္ ၈၅ ေ ခုိ င်နှုန််း သည ် အိမ်ရ ခါ င် မုိ်းအပြ စ်္ “CGI” ကုိ အသုံ်းပပ  ထ ်းမ ပီ်း ၇ 
ေ ခုိင်နှု န််း သ လ ျှင်“  က ကယ ” ပ ြင ်မုိ်းထ  ်းပါ သည ်။  



 
အလုပ်အကုိင်အ ်းပ ြင ်“  ကျွ မ္ ်းက ျင  ုပ  ာ်းမ္ ျာ ်း” သည ် (၃ ၂  ေ  ခုိင်နှု န််း) ပြ စ်္မပီ်း “ က ျပ န ်း ပု  ာ်း မ္ျ ာ်း” သည ် (၂ ၅  
ေ ခုိင်နှု န််း) ပြစ်္ ပါ သည ်။ 

 
န စ်္စ္ဉ် ၀င်ရ င န င ် ပတ်သက်၍ ရ ြ  ်ပပေလ ျှင် အိမ်ရ ထ င် စု္ ၅၈ ေ ခုိင်နှု န််း ၏ ဝင သ င  ည   ၅၀၀,၀၀၁  မှ္ ၁,၀၀၀,၀၀ ၀ 
ကျပ  သက  ်း ဝင်ရ င ေ ိသက၍ ၃ ၀ ေ  ခုိင်နှု န််း သည ် တစ်္န စ်္လျှင် ၁,၀၀၀,၀ ၀၁ မှ္  ၂,၀၀၀,၀၀၀ က ျပ  သက  ်း 
ဝင်ရ င ေ ိသကပါ သည ်။  

 
ပည  ရ ေ်းရှုရ ထ င ် မ သကည  ်လျှင် သ မဖဆ ို ူ ၃ ၇  ေ ခုိင်နှု န််းသည ်“အ ယ တန ်းသ ကျာင ်း  ” အ င ်ပြစ်္မပီ်း  ၂ ၃ 
ေ ခုိင်နှု န််းသည ် “အထက တန ်းသ က ျာင ်း” အ င ် ေ ိသက ပါ သည ်။ 

မိသ ်းစု္အ တ င််း အပ မင ် ံု်းပည  ရ ေ်းအ င ် န င ် ပ တ်သက်၍ရ ြ  ်ပပေလ ျှင်  သ မဖဆ ို ူ ၃ ၃  ေ  ခုိင်နှု န််း သည ်“အထက  
တန ်း သ ကျ ာင ်း ” အ င ်ပြစ်္မ ပီ်း ၂ ၇ ေ ခုိင်နှု န််းသည ် “အ ယ တ န ်းသ ကျ ာင ်း” အ င ် ေ ိပါ သည ်။ 
 
ရ ေ ဂ္ ါ အမ  ိ်းအ စ္ ်းမ   ်း န င ်စ္ ပ်လ ဉ််း၍ရ ြ  ်ပပ ေလျှင်   အမဖစ အမ္ ျာ်းဆ ံု်း သ ရ ာဂ္ ါမ္ျ ာ်း မ   အသ အ်းမိ္မခင ်း ၂ ၅       ေ ခုိင်နှုန််း၊ 

တုပ သ က ်းသ ရ ာဂ္ ါ  ၂ ၃ ေ ခုိင်နှုန််း န င ် သ   ်းတုိ ်း ၂ ၀ ေ ခုိင်နှုန််း တုိ ပြ စ်္သကပါ သည ်။  
စ္စ်္တ မ််းရ က က်ယူထ  ်းရ သ အိ မ်ရ ထ င် စု္မ  ်းအနက် ခန ် မ န််းရ ပခအ  ်းပြင ် ၄ ၅  ေ ခုိ င်နှုန််း သည ် “ပုဂ္ ဂ ိကသ ဆ ်းခန ်း မှ္ 
ဆ ရ ာဝန ” ၊ ၁ ၈ ေ ခုိ င်နှုန််း မ   “ က သ ထာက က ျန ်း မ္ာသ ရ ်းမ္ှု ်း  ”န င  ် ၁ ၄ ေ ခုိင်နှု န််း သည ် “အသ ထ သ ထ သ ဆ ်းရ ံု” မ  
ကုသမှုကုိ ခံယူသက ပါ သည ်။ 

 
တစ နှ စ ပတ  ုံ ်းရ ရ ှိနုိင သ  ာ သ  ာက  ုံ ်းသ ရ အရ င ်းအမမ္စ အတ က  အန်ရ တ  ်ရ က ်းေ  မ   ၅၃ ေ ခုိင် နှုန််း န င ် 
ခ-ေပ်က က်၊ သံတ ွဲမ မိ ြို့ မ  ၅၀ ေ  ခုိင်နှု န််း သည ် “အဝီစိသ ရ တ င ်း” မ ေ ေ ိပါ သည ်။ 
 

အမိှုက်မ  ်းအ ်း သိမ််း ည ််းေန် အန်ရ တ ် ရ က ်းေ  တ င် ၄ ၉ ေ  ခုိင်နှု န််းန င ် (ခ)ေ ပ်က က်၊ သံတ ွဲမ မိ ြို့  ၌ ၄ ၄  
ေ ခုိင်နှု န််းသည ် အဖုံ်း ပါသ  ာအမိ္ှု က ပုံ်း မ္ျ ာ်း ပြ င ် စု္ရ   င််းသည ်။  ရ ယဘ ူယ အ ်းပြင ် ရ ပ ြ ိုသူအ ်းလုံ်း၏ ၈ ၀ 
ေ ခုိင်နှု န််းရ က  ်က အ မိှုက်မ   ်းကုိ  စ္ည ်ပင် မ  အမိ္ှု က စ န  ပစ  ည   သ နရ ာ /က န တိ န န ောမ္ျ ာ်း နှင   အမိ္ှု က ကာ ်းမ္ျ ာ်း  ီသုိ  

စ္ န ်ပ စ်္သကပါ သည ်။  
 
အင်တ န က်  က်သ ယ် မှုရှုရ ထ င ်တ င် ရ ပြ ိုသူမ   ်း မ  အိ မ်ရ ထ င်စု္ ၇ ၈ ေ  ခုိင်နှု န််း သည ် ဖုန ်းမ္ျ ာ်း မှ္ တ စ ဆ င   
အင တာန က ကုိ အသုံ်းပပ  သကပါ သည ်။   

အက်ပလရီ က်းေ င််း မ  ်း တ င် “Facebook” (၆ ၀ ေ  ခုိင်နှု န််း) သည ် အ ုံ်းအ မ္ျာ ်းဆ ံု်း ပြ စ်္မပီ်း ရ ပြ ိုသူ ၁ ၇  ေ ခုိင် နှုန််း  
သည ် သ ဖ စ   တ ခ နှင   Viber နှစ ခု စ ံု်းကုိ အသုံ ်းပပ ပါ သည ်။ 
 
အ ိုပပ ထ ်းရ သ  စီ္မံကိ န််းအရ ပေါ် ေပ်ေ  လထူ၏ု အသိအပမင် န င ် ပတ်သ က်၍ အ အတ ရ က ်းေ   မ  

အိမ်ရ ထ င်စု္အ မ  ်းစု္ ၇ ၇ ေ ခုိင်နှု န််း  န င်  (ခ)ရ ပ က က ၊  ံတ ြဲမ မိ္ျုွံ့ မ  အိမ်ရ ထ င် စု္ ၅ ၆ ေ ခုိင် နှုန််း  သည ် 
စီ္မံကိန် ်းအရ သက င််း အ နည  ်းငယ  ာ ိ သည ်ဟု ရ ပြ ို သကပါ သည ် ။   
TMP စ္က်ရုံရ သက င ် အမ ပျု သ  ာ က သ ရ ာက မ္ှု မ  ်းန င ် စ္ပ်လ  ဉ််းရ သ  ရ မ်း ခ န််းတ င်   အ အတ ရ က ်းေ   မ  အိမ်ရ ထ င် စု္ 

၄ ၈ ေ ခုိင် နှုန််း   န င်  (ခ)ရ ပ က က ၊  ံတ ြဲမ မိ္ျုွံ့ မ  အိ မ်ရ ထ င်စု္ ၆၄ ေ ခုိင်နှုန််း က “တုိ်း တက  ာသ  ာ အ ုပ အ ကုိင  
အခ င  အ မ္ ်း ” ဟုရ ပြ ိုသကပါ သည ်။  
 
TMP စ္က်ရုံရ သက င ် ဆ ို်းက ျျို်း  က သ ရ ာက မ္ှု မ္ျ ာ်း န င ် စ္ ပ်လ ဉ််း၍ အ အတ ရ က ်းေ   မ  အိမ်ရ ထ  င်စု္ ၄ ၆ ေ ခုိင် နှုန််း   န င်  

(ခ)ရ ပ က က ၊  ံတ ြဲမမိ္ ျုွံ့ မ  အိ မ်ရ ထ င်စု္ ၆၈ ေ  ခုိင် နှုန််း သည ်  စီမံ္ ကိန ်းသ ကက ာင   ဆ ို်းကျ ိျု်း က သ ရ ာက မ္ှုမ္ ျာ်း မ္ရ ှိ ဟု 
တုံ ပပန်ခွဲ သ ကပါ သည ်။  



 
သုိ ရ သ ် အ အတ ရ က ်းေ   မ  အိမ်ရ ထ င် စု္ ၃ ၁  ေ ခုိင်နှုန် ်း န င်  (ခ)ရ ပ က က ၊  ံတ ြဲမ မိ္ျုွံ့ မ  အိ မ်ရ ထ င်စု္ ၁ ၆ 

ေ ခုိင်နှု န််းသည ် “  ာဝ ပတ ဝ န ်းက ျင အသ ပေါ် ဆ ို်းကျ ိျု်း က သ ရ ာက မ္ှုမ္ ျာ်း”အ ်း ရ ြ  ်ပပခွဲ မ ပီ်း “က ျန ်း မ္ာသ ရ ်းအသ ပေါ်  

ဆ ို်းကျျို်း က သ ရ ာက မ္ှု မ္ျာ ်း” အရ ပေါ်  အ အတ ရ က ်းေ   မ  အိမ်ရ ထ င် စု္ ၁ ၇ ေ ခုိင်နှုန််း   န င်  (ခ)ရ ပ က က ၊  ံ တ ြဲမမိ္ျု ွံ့ မ  

အိမ်ရ ထ င်စု္ ၄ ေ  ခုိင်နှု န််းမ  တုန ်ပပ န်ခွဲ ပါ သည ်။ 
 

အန်ရ တ ် ရ က ်း ေ   မ  က န် ၆ ေ  ခုိင်နှု န််း က “သ ရ ရ ရ ှိမ္ှု” အရ ပေါ်  ို်းက  ိ်းသက်ရ ေ က်မှုကုိ ရ ပ ြသက ်းခွဲ ပါ သည ်။ 
(ခ)ေပ်က က်၊ သံတ ွဲမ မိ ြို့ မ  ၈ ေ ခုိင် နှုန််း  က “ မူ္ှု ပတ ဝ န ်းက ျင  အသ ပေါ် ဆ ို်းက ျျို်း က သ ရ ာက မ္ှု မ္ျာ ်း”  န င ် ၄ ေ  ခုိင်နှု န််း  
က “ကုန က ျစရ ိတ မ မ္င  မ္ ာ်း ာမ္ှု” ကုိ ရ ပြသ က ်းခွဲ ပါ သည ်။ 
 

ရ ပ ရ  ာအတ က  ုိအပ သ  ာဖ ံွံ့မ ဖိျု်း မ္ှုမ္ ျာ ်း န င  ် စ္ပ်လ  ဉ််း၍ ရ ပြသက  ်းသူအ မ  ်း စု္ ၅ ၅  ေ ခုိင် နှုန််းသည ် 
အ ုပ အကုိင အခ င  အ မ္ ်း   ကုိ ပထမဉီ်း စ္ ်းရ ပ်းအ ပြစ်္၊  စ္ စ်္တမ််းရ ပ ြ ိုသူ ၆၀ ေ ခုိင်နှုန််း သည ် ကျန ်း မ္ာသ ရ ်း 
ဝန သ ဆ ာင မ္ှု မ္ျ ာ်းကုိ ဒ ု တိယ ဉီ်း စ္ ်းရ ပ်းအပ ြစ်္၊ ၅၃ ေ  ခုိင်နှု န််းသည ် ပည ာသ ရ ်းကုိ တတိယဦ ်း စ္ ်းရ ပ်း အပြ စ်္ 

သတ်မ တ်ခွဲ သ ကပါ သည ်။ 
 
လယ်ယ လပ်ုင န််းန င ် စ္ပ်လ ဉ် ်း၍ ရ ပြ ိုသူ ၃ ၀ ေ ခုိင် နှုန််းသ    လယ်ယ လု ပ်ငန််း လပ်ုကုိင်သ ကပါ သည ်။ 
လယ်ယ လပ်ုင န််းလပ်ုကုိ င်သကသူမ   ်းထွဲ မ  ၈၈ ေ ခုိ င်နှုန််း   ည   ၃ ဧကမှ္ ၅ ဧကထ ိ ကုိယ ပုိင  ယ ယာသ မမ္ မ္ျာ ်း 

ပုိင ဆ ိုင ကက ည   ။ လယ်ယ လပ်ုငန််းလပ်ု ကုိင်သကသူ ၇ ၆ ေ ခုိင်နှု န််း သည ်  ၃ န စ်္အတ င််း “ဆ န နှင   ီ်း နံှ အရ ည  အသ   ်း 
ကျဆ င ်းမ္ှု” ကုိရ ြ  ်ပပခွဲ သည ်။  
အမ  ်း စု္ ၉၄ ေ ခုိင် နှုန််း  က TMP စ္က် ရုံရ သက င ်  ယ ယာ စုိက ပ ျျို်းသ ရ ်း ကဏ္ဍ တ င  “ဆ ို်း ကျျို ်း က သ ရ ာက မ္ှု မ္ျ ာ်း နှင   
မပဿ နော မ္ျာ ်း မ္ရ ှိ” ဟုရ ပ ြ ိုသကပါ သည ်။  

ရ ပမအမ  ်းစု္ သည ်“ ီ်းနံှသ မ မ္ ” ပြ စ်္သကမ ပီ်း အမ   ်း ံု်းစုိ္က် ပ  ိ်းရ သ သီ်းန ံ သည ် ဆ န  ၊ ပြဲ၊ ဟင ်း ီ်းဟ င ်းရ  က ၊  
 ံပယုိ ီ်းနှ င   သ ရ ှာက  ီ်း ပ ြစ်္ပါ သည ်။  
 
စ္စ်္တ မ််းရ ပြ ိုသူ ၃ ၄  ေ ခုိင် နှုန််းသည ် တိ ေိစ္ဆ န်မ   ်းကုိရ မ ်းပမ မ ပီ်း “ဝက  ၁ ၇ % ၊ “ကကက   ”၁ ၃%၊ “န ော်း  ”၁.၇ % န င ် “မမ္င ်း 

၁.၇ % တုိ  ပြစ်္သကပါ သည ်။ 
 

စ္စ်္တ မ််းရ ပြ ိုသူမ   ်းထွဲ တ င် အန်ရ တ  ်ရ က ်းေ  မ  ၂ ၃ ေ ခုိင်နှုန် ်း န င  ် (ခ)ေပ်က က်၊ သံ တ ွဲမမိ ြို့ မ  ၅၂  ေ  ခုိင်နှု န််းသည ် 

ငါ ်းြမ််းသကရ သ  ်လည ််း အမ  ်းစု္  ၉၅ ေ  ခုိင်နှု န််း သည ်  TMP စက ရ ံုအနီ်း တ င  ငါ်း ဖမ္ ်းမ ခင ်း မ္ရ ှိကက ပါ။ 
ေပ်ေ  အ တ င််း သဘ  ဝရ ဘ ်းအနတေ ယ်န င ် ပတ်သ က်၍ ၉၀ ေ  ခုိင်နှု န််းသည ် သ ရ  ွှမ္ ်းမုိ္်းမ္ှု ကုိရ ြ ်ပပ ၍ ၎ င််းသည ် 
မုိ္်းရ ာ ီတ င်ပ ြစ်္ ပ  ်းရ လ ေ ိ ပါ သည ်။ 
 

TMP စ္က်ရုံြ ံြို့မြိ ်းတုိ်း တက်မှုအရ ပေါ် သ မဖကကာ်း ူ မ္ျာ ်း၏  သ  ာထာ်း ကုိသကည  ်လျှင် အ အ္တ  ္ ရ က ်းေ   မ  

အိမ်ရ ထ င်စု္ ၉၄ ေ ခုိင် နှုန််း န င်  (ခ)ရ ပ က က ၊  ံတ ြဲမ မိ္ျုွံ့ မ  အိမ်ရ ထ င်စု္ ၈ ၈ ေ  ခုိင်နှု န််း  သည ်

TMP စ္က်ရုံ၏ ဖ ံ ွံ့မဖိျု ်းတုိ်း တက မ္ှု ကုိ  သ  ာတူည ီသ ကကာင ်း  ရ ပြသက  ်းခွဲ ၍ အ အတ သ ကျ်းရ  ာ မ  အိမ်ရ ထ  င်စု္     ၆  ေ ခုိင် 

နှုန််း န င်  (ခ)ရ ပ က က ၊  ံတ ြဲမ မိ္ျုွံ့ မ  အိမ်ရ ထ င် စု္ ၁ ၂ ေ ခုိင်နှု န််းသည ်   ြ ံြို့မြိ ်းတုိ်း တက်မှု အတ က်  သ  ာတူ မ္တူအာ ်း 
သ  ချာမ္ ိရ သက  င််းရ ပပ  သက ်း ခွဲ ပါ သည ်။ 

 
လထူရု တ ြို့ ံုရ   ်းရ န ်းပ ွဲမ  ်း၏ မ တ်ခ က် မ  ်းအေ စ္ က်ရုံအတ င််းေ ိ သင ်ရ လ  ်ရ သ   “စ န  ပစ သ ရ  န  စင စန စ အာ ်း 
ထနိ ်း ိမ္ ်းရ န ”ဟူရ သ  မ တ် ခ က် မ လ ွဲ၍ ပတ ဝန ်းကျင စက ရ ံုမ္ျ ာ်း မှ္ ကကီ်းကကီ ်းမ္ ာ်းမ္ ာ်း အပ ျက  သ  ာ တုံ မပ န မ္ှု မ္ရ ှိ  
ရ သက င််း ရ တ ြို့ေ ိခွဲ ပါ သည ်။ 

 



 
ဤ ကိစ္စေပ်မ   ်း န င ် အကကံပ ပ ခ က်မ  ်းကုိ ထည  ်သ င််း စ္ဉ််းစ္  ်းမပီ်း သဘ  ဝပ တ်ဝ န််းက င် စီ္မံ ခန ်ခ ွဲ မှုအစီ္အစ္ဉ် ကုိ 
ရ ေ်းသ ်းပါ မည ်။  EMP ရ နှာက် ံု်းအစီ္ေင် ခံစ္ ကုိ စ္က်ရုံ ၀က်ဘ ် ိုက်တ င် ရ ြ  ်ပပထ  ်းပါ လိ မ ်မည ်။ 

 

၁ .၂ ၄  မ္သ ကျနပ ခ ျက မ္ ျာ်း ကုိ တုံ မပ န သ မဖရ ှင ်းသ  ာ အ စီအစဉ  

၁ . တုိင်သက ်း ခ က် မ  ်း ကုိလက်ခံပခင််း 
-  လကုိူယ်တုိင် တုိင်သက  ်းလုိပါ က စ္က်ရုံတ  ဝ န်ခံန င ်ရ တ ြို့ ံုပခင််း 
-  ရ   ်းရ န ်းမှု စ္ တုိ က်ပုံ်း  
- ေပ်ေ  ရ က  ်မတီ  

- စ္က်ရုံမ  ရ က ်း ေ  အတ င် ်းရ နထိုင်ရ သ  စ္က်ရုံဝ န်ထမ််း မ တ င ်  
-  တုိင်သက ်းခ  က်လက်ခံရ ေ်း တ ဝ န်ခံ မ တ င ် 

- ရ ဒ ေါ် ရ အမီဝင််း၊  ြုန််းနံ ပါ တ် ၀ ၉- ၂ ၅၀၀၂ ၄ ၁ ၅၉ 
-  စ္ ပြင ် တုိင်သက ်း လိုပါ က -  တုိင်သ က ်းလုိသူအ မည ်၊  ရ နေပ်လိ ပ်စ္ ၊  ြုန််း နံပါ တ်၊   

 
၂ . တုိင်သက ်းခ  က်မ   ်းကုိ မ တ် တမ််းတ င်ပခင််း 
၃ . အပငင််းပ  ်း ြ ယ်မရ က  န ပ်ခ က် မ  ်းကုိ ေ  ရ ြ ရ ြ ် ထတ်ုပခင််း  
၄ . ကုိင်တ ယ်ရ ပြေ င််း ပခင််း 
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1.Executive summary (TMP) 

1.1 Introduction 
The Thantwe Marine Product (TMP) Company Limited is a (100%) local private company 
which is situated near the Ann Taw village, Dwar Ya Wati (B) ward, Thandwe township, 

Rakhine state, the Republic of the Union of Myanmar, at the coordinates of 18.471427°N and 
94.373074°E. The Environmental management Plan (EMP) has been conducted by the 

consultant team of Environmental Quality Management Co., Ltd for the marine products 

processing and cold storage factory of the TMP company. 
 

Table 1. 1 : Company registration details 

1 Environmental Company Registration Number 2690/2012-2013 

2 Date of Recommendation from Ministry of Natural 

Resources and Environmental Conservation, to conduct the 
EMP 

2nd, September, 2020 

 

The contact details of the project proponent are as follows: 

-The project proponent name: U Tin Maung Htay, 095003792, Tmpmeister.@gmail.com 

• Company name : Thantwe Marine Product (TMP) Company Limited 
• Investor name : Daw Aye Mi Win 

• Registration No : SDY/ 002 / TMP / DOF 
• Registration Date : 13/11/2019 
• Expiry Date : 30/09/2020 

• Address  : 1st lane, 1st ward, Dwarwaddy Myo Thit, Thandwe township, Rakhine 

state 
• Type of Business : Cool Storage and making flake ice factory 

• Investment location : 1st lane, 1st ward, Dwarwaddy Myo Thit, Thandwe township, Rakhine 

state 
The company started exporting since 1996 and commercially has been operating since August 

18,1997. 
 

The main aim of this work is to reduce adverse impacts of the factory and its activities on the 

health and environment together with the promotion of factory’s sustainable development. 

 

1.2 Objective 
The aim of the TMP factory is to provide safe and high-quality seafood by implementing the 

Good Manufacturing Practices (GMP) for the Food Industry as well as the Hazard Analysis 

and Critical Control Point (HACCP) system in the factory which is a systematic integral 
program used to identify and estimate the hazards (microbiological, chemical and physical) 

and the risks generated during the primary production, processing, storage, distribution, 

expense and consumption of foods. Furthermore, in order to import countries’ requirements 
like National Standard of the China, Japan, USA, Australia and EU countries, the proposed 

company maintains sustainably the food safety management systems. 
 

In order to implement the objective, the following materials and methods were used: 

• Literature review on the documents related to policies, laws and regulations of both 
national and international level 

• Interviews with people concerned with the factory as well as the respective government bodies 
• Both primary and secondary data collection 

• Environmental baseline monitoring 

• Stakeholders consultation and disclosure through focus group meetings 
• Reporting back 

mailto:Tmpmeister.@gmail.com
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1.3 Policy, legal and institutional framework 
The EMP has been prepared in accordance with the respective laws accordingly. The detailed 
laws and regulations directly related to the proposed project are presented in the chapter (3) on 

the page of (3-25) to (3.38). Although the own process of TMP project does not include the 
fishing, it is related to the proposed project somehow. Therefore, in order for the fishing to 

follow, the related laws and regulations are shown on the page (3-11) to (3-24) accordingly. 

 
These are the relevant guidelines, standards and regulations: 

• The article 37 (a) and 45 of the Constitution of the Republic of the Union of Myanmar 
(2008) 

• International policies, principles and standards such as WHO guidelines USEPA, IFC 

Standards 
• Relevant local Occupational Health and Safety related laws and regulations 

• International conventions, treaties and agreements ratified by Environmental Conservation 
Department (ECD), Ministry of Natural Resource and Environmental Conservation 

(MONREC) 

• Environmental Conservation Law (2012) 
• Foreign Investment Law (2013) 
• The draft of Environmental Impact Assessment Rules (2013) 
• Environmental Conservation Rules (2014) 

• Environmental Impact Assessment Procedure (2015) 

• National Environmental Quality (Emission) Guideline (2015) 
• Draft Administrative Instruction of Environmental Impact Assessment Procedure (2015) 

• Draft Guideline on Public Participation in Myanmar’s EIA Processes (2017) 
• Project-Relevant Laws including a number of other laws exists which, either directly or 

indirectly, relate to environmental and social management of the project 

• The Order on the Operation of Business Relating to Ozone Depleting Substances” 
• Notification on the import of hydrochlorofluorocarbons (HCFCs/R-22), which is a substance 

that destroys the ozone layer, and three horsepower (2.5) or less air conditioners (HCFCs/R-
22 based split and window type air conditioner equipment) in 2020. 

 

1.4 Project description and alternatives selection 
The Thantwe Marine Production Co.,Ltd is a private company leading in the field of exporting 

especially shrimp and other fishery products located in at the Dwaryawadi Myo Thit, Thandwe 
township, Rakhine state, in Myanmar, where near fishing ground, bay of Bangol. The factory 

construction was designed by Myanmar engineers to meet the demand of importing countries 
and according to the international standards. The factory is registered at department of fisheries 

and the registration No. is SD/002/TMP/DOF. It has been exporting since 1996. 

 

1.4.1 Current use of the location 
The main part of the project of the TMP Company is being occupied by the admin office, 
operation process building, canteen, storage buildings, other type of building and open space. 
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Table 1. 2 Plant facilities 
No. Factory facility Area (m2) Percentage 

1 Total area 36422 100 

2 Office, Admin and Cold storage 1821 5 

3 Two Ice factory 1115 3 

4 Kitchen 223 1 

5 2 Storage 149 0.4 

6 Generators House 37 0.1 

7 5 Housing 75 0.2 

The proposed factory uses the premium diesel to operate the factory activities and the diesel 
storage tank is closely set up to the water tanks and there is a flow meter to monitor and control 

the rate of fuel filling in the control manner. 
 

Furthermore, the factory comprised of a Spill Response Team and a Fire Prevention and 

Emergency Response Team with the respective duties and responsibilities which are well set up  
to keep in order in the emergencies effectively and efficiently. 

 
The details are presented in the chapter (4) accordingly. 

 

The proposed factory is at the operation phase. 

1.4.2 Operation phase 
 

(a) Power requirement 

The main source of electricity supply for this project is the national grid line, which is also utilized 

by operations including water supply system for the whole project, lighting and production process 
operation, etc. 

The total requirement of electricity supply is a capacity of 157,080kWh per month. The total diesel 
and gasoline requirement for vehicles is approximately 8,513.06 L per month. That diesel and 

gasoline are purchased from the local market and transported to the project area by cars. 
 

(b) Water requirement 

The main source of water supply of the project area is from the irrigated water from the own 

Dam and four tube wells as well. Water supply is required in the proposed plant for the 

production process, cool storage processes, the flake ice making plant. In addition, it is used 
for canteen purpose and sanitation. The total water requirement of the plant is 870,000 

(estimate) gal/month. 

 
(c) Workforce requirement and staff categories 

All workers are permanent staff who is paid monthly. The group of permanent staff includes 
accountants, maintenance staffs, engineers, warehouse staff, production staffs, logistic, drivers, 

counter, administration staffs, etc. 

 
Table 1. 3 The capacity of staff in the TMP Co., Ltd 

 

Type of Staff Number of Staff 

Temporary Staff - 

Permanent Staff 256 
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Chlorine usage 

Sr Type of usage Number Amount and concentration 

1 Raw storage bath 1 160 g/day & 200 ppm/ 200L 

2 Foot washing bath 2 160 g/day & 200 ppm/ 200L 

3 Hand washing bath 1 4g/day & 10ppm /200L 

4 Floor clean  80g/day & 200 ppm /200L 

5 Raw material 

washing 

 20g/day & 50ppm/ 200L 

6 Final product  4g/day/& 10ppm/200L 

7 Baskets, Trays, 

Chairs cleaning 

 40g/day &100ppm/ 200L 

 Total 1kg/day  

  30kg/month  

 

Total product is 1070.5 tons during 2021-2022. 

(d) Waste management 

Solid waste management at the factory 

In terms of solid wastes, almost wastes (inedible fish parts and endoskeleton shell parts etc.) 

released from the processing are used as by-products e.g., fishmeal. Furthermore, there are 

solid wastes generated from wastewater as well. 

 
Domestic solid waste such as food residues (organic wastes) and used disinfectant containers, 

damaged fuel containers including glasses, tins, bottles, packing materials, papers, stationeries, 
damaged/expired devices with other miscellaneous will be generated during the operational 

phase of the factory. The waste bins are placed at the appropriately selected areas around the 

factory. 
After collecting the wastes, all wastes are disposed at the dump sites with the factory’s own 

arrangement. 

 

Regarding the wastewater, before final disposal to the Thandwe river, wastewater released 

from the factory is passed through the five-storage waste water treatment tanks serially. The 

concrete tank is 32 ft x 11 ft x 10 ft .7in and the circular tank is 8ft diameter and 7ft 9 in height 

and the final tank is ( 9 1/2 ft x 9 1/2 ft x 9 1/2 ft). Firstly, treated with limestone in the first 

tank and then treated with the Charcoal in the second tank. And then, repeat again with the 

limestone and charcoal in the third and fourth tanks respectively. 

Therefore, the significance of waste impact released from the operation phase of TMP factory 

is rated as “Medium” taking into account odour, aesthetic and health. However, the factory is 
operating in accordance with the mitigation measures as stated particularly designing fish 

processing operations to enable the recovery of waste streams in accordance with Good 

Manufacturing Practice (GMP) and Hazard Analysis and Critical Control Points (HACCP) 

food safety programs, the impact cannot be significant. 
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(e) Safety measures 

 

As safety measures for staff / workers during operation, employees will be equipped with: 
• Ear plugs 

• Gloves 

• Boots 
• Dust Masks 

• Helmets 
• Protective uniform 

 

The TMP factory has obtained the certificates regarding Hazard Analysis and Critical 

Control Points (HACCP) and EU approved number for Fish and Fishery Products 

originating in Myanmar awarded by Department of Fisheries. 

 
 

1.5 Alternatives selection 
There is no alternative development option for the proposed factory which would prevent all 

potential environmental and social impacts due to construction and operation. 
 

The implementation of the marine and fisheries processing support the supply of aquatic food 

to people which plays a pivotal role in daily nutrition, or provide variety and a few essential 

nutrients in a healthy and ample diet. Consequently, marine products can fulfil the increased 

food demands at global, regional and local scales. 

 

Therefore, if the project proponent recognises social, economic and environmental 
sustainability of production systems and supply chains along with complying the mitigation 

measures, HSE regulations and management plan described in the EMP accordingly, the 
overall impacts likely affected by the project activities (construction, operation and 

decommissioning phases) become rated as insignificant. 

 
Furthermore, if there is a good cooperation between the project proponent and the community, 

there will be specific environmental and social benefits such as increased employment 

opportunities, infrastructure upgrades, and other community benefits would occur as a result 

of the factory development. 

 

1.6 Description of the surrounding environment, impact and risk assessment, and 

mitigation measures 
 

1.6.1 Local climate and meteorology 
The project area has a tropical monsoon climate. It has a warm temperature and none till 

mediocre rainfall. The average annual temperature is 29.8°C and the average annual rainfall 

is 92 mm. The difference in precipitation between the driest month and the wettest month is 

298mm. During the year, the average temperature varies by 3°C. 

 
(i) Onsite meteorology 

The onsite meteorology data measured indicated temperature, relative humidity, and wind 
speed and wind direction. The average temperature was around 28° C and relative humidity 

was 79%. 

 

1.6.2 Ambient air quality 
The existing baseline ambient air quality along with the local climate monitoring was 
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conducted at (3) locations including the factory compound and (2) villages which are also  
 

located upwind and downwind of within 2 km of the vicinity of the project area in May, 2021. 
 

Additionally, applicable standards are presented and used for comparison. 

 
The monitoring includes 24-hour average of Particulate Matter (PM10), Particulate Matter 

(PM2.5), Carbon Monoxide (CO), Volatile Organic Compounds (VOC), Sulphur Dioxide 

(SO2) and Nitrogen Dioxide (NO2), Ammonia (NH3), Methane (CH4) and Ozone (O3) along 

with meteorology condition at the monitoring site. 

 
Among these parameters, the major pollutants are particulate matters (PM10 and PM2.5) 

which are mostly emitting from the factory activities. Generally, the total emissions of PM10 

and PM2.5 for averaged 24-hours were 21μg/m3 and 8μg/m3 respectively. The emission of 

PM10  and PM2.5 met the WHO guidelines (50μg/m3 for PM10) and (25μg/m3 for PM2.5). 

 

Another parameter was SO2 (17 μg/m3) which is assumed as the emission from the factory 
machinery process and met the WHO guidelines (20ug/m3 for SO2). 

 

VOC 53 ppb, H2S 18 ug/m3 , NH4 28 μg/m3and methane 149 ppm were measured to reveal 
the existing level and as comparison for the post monitoring assessments as well. In this regard, 

NH3 level exceeded the EQEG guideline. 

 
The (PM10 and PM2.5) of the Nan Taw village which is situated upwind of the project site 

were 10 μg/m3 and 7 μg/m3 respectively and (PM10 and PM2.5) of the An Taw village 

(downwind of the project site) were 6 μg/m3 and 3 μg/m3 respectively. Both of which met the 
WHO guideline. 

 

Although the impacts of all air pollutants emissions throughout the project phase 

(construction, operation and decommission) were rated as medium according to the impact 

assessment, it will become less significant if the mitigation measures stated are followed 

accordingly. The detail information of air quality findings is presented in the following section. 
Moreover, to protect air pollutants mainly in Particulates and Ammonia gas from the 

production process, the workers and a group staff working indoor must wear appropriate 

masks as a good working practice during production process. Monitoring process must be 

conducted annually particularly if the new machineries are installed in the factory. Mitigation 

measures will be detailed in the respective sections. 
 

The weather condition is generally fine which can affect the air quality situation. 

 

1.6.3 Carbon emission 
In terms of the CO2 emission from the TMP factory, the electricity sector does not directly 
produce the emission of CO2 and GHG. The potential gas emissions source from generators 

which are only standby has been considered as negligible. 
 

The proposed factory will only use two generators when the electricity generation is cut off. 

These generators are using diesel fuel to generate electricity. Total amount of CO2 emission 
from generator is is 41,272 kg of CO2/ year (41.272 metric tons of CO2/ year). Total emission 

of CO2 from electricity sector is 1341.07 metric tons of CO2. 

 

Regarding the combustion of fossil fuels from the Thantwe Marine Product (TMP) Factory, 

diesel is mainly utilized by fishing ships, Cooling box trucks, ferry bus and office cars which 
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are for transportation of employees and goods of the proposed factory. The total emission of 
CO2 from transportation sector is 10,208.589 metric tons of CO2. 

Currently, waste released from the factory are being recycled and collected by CDC. To 
develop the conversion factor for recycling rather than landfill waste, emission factors from 

EPA’s Waste Reduction Model (WARM) were used (EPA 2012). The equivalent of CO2 

reduction due to recycle instead of landfill is 817.5 metric ton per year. 

 

Total emission of CO2 from proposed factory of all of the sectors (electricity, transportation) 

after subtraction of CO2 reduction due to recycle instead of landfill 817.5 metric ton per 

year) was 

10,732.159 metric tons per year. 

 

1.6.4 Noise 
The noise level of the TMP factory was measured at the four main different locations along 

with air monitoring. The monitoring sites included Factory compound, the processing area, 
Nan Taw village and Ann Taw village which are nearest to the project area. 

 
The noise levels of the factory compound were day time (64 dB) and night time (60 dB) which 

were higher than of the noise standard level 55dB (day) and 45dB (night) by Environmental 

Quality (Emission) Guideline (EQEG). 
 

The noise levels of the Nan Taw village were day time (50 dB) and night time (39 dB) which 
do not exceed the noise standard level 55dB (day) and 45dB (night) by Environmental Quality 

(Emission) Guideline (EQEG). 

 

The noise levels of the Ann Taw village were day time (45 dB) and night time (37 dB) which 

do not exceed the noise standard level 55dB (day) and 45dB (night) by Environmental Quality 
(Emission) Guideline (EQEG). 

 

According to the impact assessment of noise on surrounding, generally it is rated as medium 

Thus, in order to protect noise from factory process, the workers and staff must wear ear muffs 

as a good working practice during production process. Monitoring process must be 

conducted for annually particularly if the new machineries are installed in the factory. 
Mitigation measures are detailed in the respective sections. 

 

1.6.5 Vibration 
The vibration level of the TMP factory was measured at the three main different locations 

along with air monitoring. The monitoring sites included Factory compound, Nan Taw village 

and Ann Taw village which are nearest to the project area. 
 

The vibration levels of the factory compound were below the detection limit <0.5m/s2 

against  the whole-body vibration (WBV) Daily exposure limit value (ELV) (1.15 m/s2). 
 

The vibration levels of the Nan Taw village were below the detection limit <0.5m/s2 against 
the whole-body vibration (WBV) Daily exposure limit value (ELV) (1.15 m/s2). 

 

The vibration levels of the Ann Taw village were below the detection limit <0.5m/s2 against 

the whole-body vibration (WBV) Daily exposure limit value (ELV) (1.15 m/s2). 

 
According to the impact assessment of vibration on surrounding, generally it is rated as 

medium. Thus, in order to protect vibration from factory process, the project activities must be 
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carried in accordance with the mitigation measures particularly mechanically isolate the  
vibrating source (e.g., compressors) or surface to reduce exposure. 

 

1.7 Geology and hydrogeology 

1.7.1 Geology 
The area of the Thandwe is mountainous, and spurs of the Arakan mountains reach the coast. 
Some of the peaks in the north are over 4,000 feet (1,200 m) high. 

 

1.7.2 Hydrogeology 
Some urban area is accessible to the public water distribution system through pipe network. 
Water distribution network is available for some households in urban. However, rural 

communities totally depend on well, rain water pond and stream for both drinking and 

nondrinking. 
 

1.8 Soil Quality 
Types of soil common in Thantwe Township are (i) Red Brown Forest Soil; (ii) Yellow Brown 

Forest Soil; (iii) Meadow Soil and (iv) Saline Swampy Forest Soil. 
 

The total (8) soil parameters including chemical and physical parameters of soil samples 

collected from the (2) villages including Ann Taw and no (8) ward were monitored which are 
significantly important for the environmental health and compared with the FAO soil 

standards accordingly. 

 
Based on the findings, the existing soil is assumed not been polluted with heavy metals which 

are harmful to the plants and animals. The detail information of soil quality findings is 
presented in the following section. 

 

Table 1. 4 Soil analysis of Ann Taw village 

Sr.no Parameters Unit Results FAO Soil 

Bulletin 65 

& 

Dutch 

Standards 

Department 

of 

Agriculture 

(Land Use), 

Mandalay 
1 Moisture % 3.45   

2 pH 1:2.5 6.72  Near Neutral 

3 EC 1:5 0.07  Very Low 

4 Total N % 0.09  Very Low 

5 Available P ppm 6.82  Low 

6 Available 
K2O 

mg/100g 8.69  Low 

7 Exchangeable 

K 

meq/100g 0.18  Low 

8 Texture 

Sand % 40.3  Loam 
Silt % 43.83  

Clay % 15.87  
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Table 1. 5 : Soil analysis of No(8) ward, Thantwe 

 

Sr.no 

Parameters Unit Results FAO Soil 

Bulletin 65 

& 

Dutch 

Standards 

Department 

of 

Agriculture 

(Land Use), 

Mandalay 

1 Moisture % 3.74   

2 pH 1:2.5 5.43  Moderately 

Acid 
3 EC 1:5 0.18  Low 

4 Total N % 0.25  Medium 

5 Available P ppm 30.51  Medium 

6 Available 
K2O 

mg/100g 34.26  High 

7 Exchangeable 
K 

meq/100g 0.73  High 

8 Texture 

Sand % 58.3  Sandy Loam 
Silt % 31.03  

Clay % 12.67  

During operation phase, mismanagement of solid wastes, wastewater and accidental spill of 

chemicals can lead to soil pollution. Thus, in operation phase of TMP factory, the impact 
significance on soil quality is considered as “Medium”. However, after mitigation measures, 

the impact on soil quality will become less significant. 

1.9 Baseline water quality 
The total (8) water parameters including chemical, physical and bacteriological parameters 

which are significantly important for the human health and surrounding environment were 

analyzed from factory effluents including the storm water , both surface and ground water in 

accordance with the EQEG guideline. 

1.9.1 Effluent released from the processing 
According to the results, the effluent water of the proposed factory (significant parameters 

including BOD5, Total Phosphorus and Oil & Grease) met the standards except COD, Total 
Nitrogen, Total Suspended Solid and Total Coliform. 

 

Table 1. 6 The results of the factory’s effluent from processing 

No. Test  

Parameters 

Unit Storm 

Water 

WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

USEPA IF

C 

effluent 

guidelines 

Remark 

1 BOD5 mg/L 37  ≤ 50   Normal 

2 COD mg/L 454  ≤ 250   Above the limit 

3 Total 

Nitrogen 

(mg/L) 

mg/L 58.8 N/A 0.01   Above the limit 

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 1.305  2   Normal 

5 TSS mg/L 51  ≤ 50   Above the limit 

6 Oil &Grease mg/L 3 - ≤10  - Normal 
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No. Test  

Parameters 

Unit Storm 

Water 

WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

USEPA IF

C 

effluent 

guidelines 

Remark 

7 Total 

colifor

m 

count 

CFU/1

00ml 

8994 - 400  - Above the limit 

8 Escherichi

a coli 

CFU/1

00ml 

467 - - 410 - - 

 

Table 1. 7 : Onsite effluent water sampling data 

 

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Effluent 

Water 
15:30 7.84 91.7 

39 
2.352 49.8 24.65 1176 

1.21 14.538 

 

1.9.2 The storm water 
The main sources of storm water come from the domestic usage and the flake ice making 

process. 

According to the results, the effluent water of the proposed factory (significant parameters 

including BOD5, COD, Total Phosphorus, Total Suspended Solid and Oil & Grease) met 

the standards except Total Nitrogen, and Total Coliform. 

 
Table 1. 8 : The results of the factory’s Storm water 

No. Test 

Parameters 

Unit Storm 

Water 

WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 
Guidelines 

IFC 

effluent 

guidelines 

Remark 

1 BOD5 mg/L 1  ≤ 50  Normal 

2 COD mg/L 41  ≤ 250  Normal 

3 Total 
Nitrogen 

(mg/L) 

mg/L 3.52 N/A 0.01  Above the limit 

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 0.362  2  Normal 

5 TSS mg/L < 10  ≤ 50  Normal 

6 Oil & Grease mg/L 1 - ≤10 - Normal 

7 Total 

coliform 
count 

CFU/100ml 6894 - 400 - Above the limit 

8 Escherichia 

coli 

CFU/100ml 2439 - - - - 
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   Table 1. 9 : Onsite Storm water sampling data 
 
 

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Storm 

Water 
15:00 7.77 102.2 

60.3 
1.165 11 29.73 582 

0.57 14.530 

 

1.9.3 Analysis of ground water from Ann Taw village 
According to the results of the ground water of the Ann Taw village, all significant 

parameters including BOD5, COD, Total Phosphorus, Total Suspended Solid, Oil & Grease 

and Total coliform count met the standards except Total Nitrogen. 
 

Table 1. 10 : The results of the ground water from Ann Taw village 

No. Test 

Parameters 

Unit Storm 

Water 

WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

Remark 

1 BOD5 mg/L 4  ≤ 50  Normal 

2 COD mg/L 26  ≤ 250  Normal 

3 Total 
Nitrogen 

(mg/L) 

mg/L 1.31 N/A 0.01  Above the limit 

4 Total 
Phosphorus 

(mg/L as P) 

mg/L 0.127  2  Normal 

5 TSS mg/L 21  ≤ 50  Normal 

6 Oil & Grease mg/L 6 - ≤10 - Normal 

7 Total 

coliform 

count 

CFU/100ml 88 - 400 - Normal 

8 Escherichia 

coli 

CFU/100ml 88 - - - - 

Table 1. 11 : Onsite ground water sampling data (Ann Taw village) 
 

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Ground 

Water 
14:00 7.87 88.6 

50.5 
0.2 0 30.76 83 

0.08 14.635 

 

1.9.4 Analysis of ground water from No (8) ward, Thandwe 
According to the results of the ground water of the N0 (8) ward, Thandwe, all significant 

parameters including BOD5, COD, Total Phosphorus, Total Suspended Solid, Oil & Grease 

and Total coliform count met the standards except Total Nitrogen. 
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Table 1. 12 : The results of the ground water from No (8) ward, Thandwe 

No. Test 

Parameters 

Unit Storm 

Water 

WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

Remark 

1 BOD5 mg/L 12  ≤ 50  Normal 

2 COD mg/L 20  ≤ 250  Normal 

3 Total 

Nitrogen 
(mg/L) 

mg/L 0.79 N/A 0.01  Above the limit 

4 Total 

Phosphorus 
(mg/L as P) 

mg/L 0.029  2  Normal 

5 TSS mg/L <10  ≤ 50  Normal 

6 Oil & Grease mg/L 2 - ≤10 - Normal 

Table 1. 13 : Onsite ground water sampling data (No (8) ward, Thandwe ) 

 

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Ground 
Water 

11:00 7.87 56.7 
39.6 

0.3 0 28.42 150 
0.14 14.661 

 

1.9.5 Analysis of surface water from Thandwe river 
According to the results of the surface water of the Thandwe river , all significant parameters 

including BOD5, Total Phosphorus, Total Suspended Solid, met the standards except COD, Total 

Nitrogen. Oil & Grease and Total coliform count. 

 
Table 1. 14 : The results of the surface water from Thandwe river 

No. Test 

Parameters 

Unit Storm 

Water 

WHO 

Guidelines 
NEQG IFC 

effluent 

guidelines 

Remark 

1 BOD5 mg/L 0  ≤ 50  Normal 

2 COD mg/L 1500  ≤ 250  Above the 

limit 

3 Total Nitrogen 

(mg/L) 

mg/L <0.5 N/A 0.01  Above the 

limit 

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 0.031  2  Normal 

5 TSS mg/L 5  ≤ 50  Normal 

6 Oil & Grease mg/L 12 - ≤10 - Above the 

limit 

7 Total 

coliform 

count 

CFU/100ml 250650409 - 400 - Above the 

limit 

8 Escherichia 

coli 

CFU/100ml 850 - - - - 
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Table 1. 15 : Onsite surface water sampling data (Thandwe river) 
 

 

No. 

 

Name 

 

Time 

 

pH 

(pH) 

ORP 

(mvORP) 

DO (%) 
EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg C) 
TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Surface 

Water 10:00 
 

7.77 21.6 49.4 0.01 12 31.93 5796 6.53 14.610 

 

According to the WHO drinking water standards, the ground water of the selected villages more 

or less met the standards except Total Nitrogen and Bacteriological result indicating that the 

ground water is needed to be disinfected for drinking purpose. Furthermore, high levels of 

nitrate in drinking water can be dangerous to health especially for infants and pregnant women. 

 

According to the impact assessment of the proposed project on both surface and ground water 

quality during the three phases including construction, operation and decommissioning 

phase, in general, it is rated as medium. If the operation activities under monitoring closely are 

carried out in 

accordance with the mitigation measure, the impact significance will be reduced to negligible. 

Mitigation measures are detailed in the respective sections. 

Regarding Total Nitrogen removal from the wastewater, there are two steps for removing 

nitrogen using biological treatment. They are nitrification and denitrification methods. 
For the TMP factory: Maintain the existing wastewater treatment system in order to be effective 

functioning system and then add another additional two process (unsaturated biofilter 
(nitrification) and Saturated biofilter (Denitrification) after the final stage of existing system 

before the final disposal. 

 
For Unsaturated biofilter, Granular Activated Carbon filter (Charcoal) can be used and for the 

Saturated biofilter, saturated sand filter can be adopted accordingly. 

 

For the ground water of villages, Granular activated carbon which is made from raw organic 

materials (such as coconut shells or coal) can be used for nitrogen removal. 

 

1.9.6 Wastewater Treatment Method 
The wastewater discharged from the factory is firstly treated with limestone in the first tank then 

treated with the Charcoal in the second tank. And then, repeat again with the limestone and 

charcoal in the third and fourth tanks respectively. 

 

Therefore, the treatment system is that in the first and third tank, wastewater is mixed with 
limestone. In the second and fourth tanks, wastewater is mixed with charcoal. The inlet 

wastewater from the fourth tank  does not mix anything in the circular storage tank (fifth tank) 

which is used for retention time. This treated water is disinfected with chlorine in the newly 
constructed concrete tank (sixth tank)and then the treated wastewater are discharged to the 

Thandwe river.  At each (4) serial storage compartments, sludge in the effluent wastewater are 
removed quarterly. (Quarterly collected sludge is disposed of at the contractor or respective CDC 

on site.) In addition, domestic wastewater is treated together with industrial wastewater by 

WWTP with  two separated pipelines. 
The project site area is large enough to extend the infrastructures. Therefore, the existing treatment 

tank will be expended when the storage cannot cover the waste water coming out from the 
proposed factory. 
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1.10 Biological environment and Cultural Heritage 
The baseline biodiversity survey was conducted 2 km within the vicinity of the project site in order 

to identify biodiversity as well as 
ecosystem services. 

 

The flora survey was carried out by the forest inventory method to identify the species composition, 
density and distribution. A total of 21 plant species were observed during the survey. The unique 

features of the forests are the Bonmelzar, Thiho, Taungthayet, Ingyin and Pyinkado which are the 
dominant species in the project area. The regeneration of Taungthayet trees is found everywhere in 

the forests. 

 
Regarding fauna survey, sample plotting methods, random transect methods and traditional 

biodiversity survey method were carried out to identify the vegetation types and endangered species 

in the proposed project area. 

 

According to both field surveys and community interviews, 6 species of mammals, 24 species 

of fishes, 8 species of birds and 15 species of reptiles and amphibians were identified. 

 
In terms of fish species, two species of Near Threatened (NT) species , twenty species of Least 

Concern species and Not Evaluated (NE) two species were identified in the project area by both 

field survey and the local Thandwe fish market survey.. 

 

There are several cultural and natural heritage sites in the vicinity of Thandwe. Among of these, 

two historic pagodas are situated within 2 kms of the project site namely Tant Taw Mu Pagoda and 

Shwe San Daw pagoda. 

Being located within 2 km of TMP factory, the impact significance on biodiversity and cultural 

heritage was rated as “Medium”. However, after mitigation measures, these impacts can be 
Negligible. 

1.11 Cumulative impact assessment 
According to the onsite surveys and interviews with the nearby community, there are no 

similar Marine Production services around the proposed project site. 
 

Cumulative impact on air quality 

However, the potential impacts likely affected by the factory can lead the cumulative effect on 
the existing air quality which is already affected by local activities of the ANN Taw village 

including the markets and restaurants (coffee shops, cafeteria), bus station, car servicing centre 

and other business activities etc. 

 

Cumulative impact on noise quality 

In terms of noise impact, there can be cumulative noise impacts which are likely affected by 

the proposed TMP Factory’s activities resulting from compressors, generators and vehicles 

etc., and other existing business activities which are simultaneously running in the same 

vicinity. These activities will increase the baseline noise level. 
 

Cumulative impact on water quality 

The TMP Factory is currently utilizing the water from the own water reservoir as well as the 
tube wells. According to the nature of the factory process, there will be much cumulative 

increase in water usage. 

Cumulative impact on traffic 

There will be a cumulative increase in automobile and truck traffic in the vicinity of TMP 

factory as a result of not only from the factory’s existing activities also from the bus station 
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situated near the factory. 
 

Cumulative impact on solid waste and wastewater 

Solid wastes particularly sludge released from the wastewater treatment, wastes generated from the 

processing activities and domestic wastes are currently disposed with the factory’s own arrangement 
since there is no municipal waste collection system yet in Thandwe. 

 

Furthermore, the impact of solid waste disposal from the factory as well as solid wastes generated 

from various activities of nearby community around the factory premises would likely to contribute 

towards the incremental deleterious effects on surrounding environment particularly health, 

aesthetic and odor issue. 

 

The wastewater discharge by the factory can cause more or less significant cumulative impact on 
the river body and its habitant in which other effluents are also being released from local community. 

 

At the local level, cumulative impacts identified were of Medium significance. It was assumed that 

there will be no significant cumulative impacts on the environment at the national and regional 

levels since the magnitude of impact is not large enough to produce emissions and waste water 
discharge so as to affect on these levels. 

 

1.12 Environmental Management Plan (EMP) 
Major environmental management plan to be conducted throughout construction, operation and 

decommission phase were detailed in proposed mitigation measures along with monitoring 

implementation, supervision and report system for air pollution control, noise, vibration, soil, 

water resource, solid waste, wastewater, ecological resource and health and safety accordingly. 

 
The EMP for Wastewater treatment and Ammonia Gas leakage that can be accidentally occurred 

were detailed. 

Furthermore, the roles and responsibilities of the Operation Manager/ HSE officer, Project 

Management Team on site and/or Designated HSE Team will be identified so that the 

environmental management plans can be carried out in accordance with the factory’s policy 

effectively. 

In regard to reporting system, the frequency of monitoring is classified ranging from weekly to 

annually based on the individual issue. 

As a result of the impact assessment undertaken, it appears that no major environmental or social 

issues are present that would keep the project ding complying the mitigation measures. 

A summary of the project activities, key mitigation measures and Monitoring plans are presented in 

Table 1.16. 
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1.13 Budgets and responsibilities for environmental monitoring 
 

Table 1. 18 : Budgets and responsibilities for environmental monitoring 

Environmental 

Factors 

Index/ Parameters Responsibility Estimated 

Budget 

Operation phase 

Air Quality National Environmental Quality 

(Emission) Guideline (EQEG) 

For both Generator and Flare, 
• PM (PM10, PM2.5) 

• NOx 
• SO2 

• CO 

• VOC 
• O3 

• Methane 
• H2S 

• CO2 

Environmental 

Team 

(Third Party) 

USD 800 

Noise • LAeq 1 hr, 24 hr Environmental 

Team(Third Party) 

USD 200 

Effluent 

 

(site runoff 

wastewater 
discharges) 

 
 

and 

National Environmental Quality 

(Emission) Guideline (EQEG) For

 Daily Maximum 
Concentration, 

Environmental 

Team 

(Third Party) 

USD 

300 

  • BOD5, COD, Oil and Grease 

• PH, Temperature, Total Coliform 

• Total Phosphorus, Total Nitrogen 
• TSS 

  

Hazardous and 
Non-hazardous 

waste 

•  Manifest 
Tracking Report 

Disposal and Environmental 
Team 
(Third Party) 

USD 

1,000 

Social •  Environmental watch 

committee collaborated by the 
Municipality 

• Complaint 
• Monitoring and solving 

Environmental 

Team 
(Third Party) 

Public and 
Occupational health 

and safety 

• Accidental statistics 
• Cause of accidents 

• Mitigation measures 

Environmental 
Team 

(Third Party) 
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1.14 EMP Budget 
The estimated costs for the initial implementation of EMP will be defined on an initial set up 

basis. The EMP cost is planned as the following amount: 
 

The total investment of The Thandwe Marine Product (TMP) Company Limited  is 
1,000,000,000 MMK (1 billion), and  TMP will use 2% of the total investment amount for the 

EMP cost. 

 

1.15 Corporate Social Responsibility 
The project proponent should contribute 2% of the net profit for Corporate Social Responsibility 
(CSR) for the development of local communities. 

The TMP Co. Ltd is contributing towards the following CSR activities throughout the project 
operation phase: 

1) Education support 

-Provision of the supportive materials for the schools located at the community centers as well 

as in the local region. 
 

(2) Health support (1997-2019) 

- Monthly donation of oxygen supply to the Thandwe Hospital 
- Free Medical Treatment for the employees 

(3) Social support 

- Regular social welfares donations to the Fire stations, Fishery Department and local 

community 

- Donation to Disaster relief charity 
- Regular CSR costs are about MMK 100,000,000 per year. 

 

1.16 Emergency response plan 
The objective is to prepare the resources (personnel and equipment) available to respond 

emergency situations and accidents which can be resulted by the factory activities and major 
disasters as well. 

 
In the TMP, in general, there should be either Emergency service in charge or HSE manager 

and Response Team for the emergencies. The team should be prepared as follows: 

• Training of the team members along with their responsibility and equipped with the 
emergency materials 

• Establishment and provision of the written emergency procedures 

• Description and Availability of the Emergency Response Plan (ERP) in all employees and 

factory workers and there should be documented and posted 

• Identification of the locations of the emergency evacuation Muster points 

• Provision of alarm system and fire fighting equipments 

• Supporting of first aid equipment 

• Minimizing that should be reasonably practicable the risk to human life, the 

environment, assets and business in the event of an accident or emergency situation 

by ensuring effective and efficient intervention 
• Ensuring the availability of adequate information on the emergency situations through 

a good communication system 
• Ensuring efficient management of the emergency through the effective and efficient 

response of all dedicated resources 
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• Identification of the governmental authorities, media and other relevant stakeholders 

to be notified and production of a description of the procedures for communicating 

with them. 
 

The potential emergencies that likely occur at the factory: 

• Ammonia Gas leakage Fire/ Explosion 
• Toxic release, Oil spill 

• Person(s) falling from the height 
• Collapse of lifting appliances, buildings, sheds 

• Cement Dust 

• Vehicles accidents and injuries 
 

Furthermore, COVID19 is a significant issue that requires particular attention. A COVID19 

Protection and Response Plan must be developed to allow this project to proceed. 
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1.17 Covid measures as both prevention and emergency response plan 
The coronavirus pandemic in Myanmar is part of the ongoing global pandemic of coronavirus 

disease 2019 (COVID-19), a novel infectious disease caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). 

 
Therefore, the TMP factory located in Thandwe shall keep factory workers safe from infection 

became an urgent priority. Since the risk of infection was particularly high in crowded indoor 

spaces, factory owners need to have a public health duty to prevent factory outbreaks that 

could spread to the rest of community. The detail measures are presented in the chapter 9 

accordingly. 

 

1.18 Public consultation and disclosure 
The public consultation meetings and socieco surveys were conducted between May (21-24), 

2021 at the Thandwe and nearby community. 

 

The main objectives of the public consultation and socio-economic surveys are to know the 
current socio-economic situation in the region, to investigate people perception on the 

proposed project and how it can affect for their lifestyles. 
 

The survey conducted at the Ann Taw village and Ka Ward, 8th Street, Thandwe which are 

the immediate vicinity to the proposed project in order to identify the perception of community 
likely affected by the project activities as well as their social impacts. 

 
Firstly, meetings with the village heads, TMP representatives and some respective household 

members were held and the scope of the project along with the mitigation measures was briefly 

explained. 
 

The survey was carried out using the preformed questionnaire comprising a mixture of 

quantitative and qualitative question types. 

 

1.19 Socio-Economic Surveys on Key Informants and local community (Ann Taw Village) 
 

Regarding the demographic feature, the common facilities of the Ann Taw village community 
are quite improved. The survey identified that more than 90% of total surveyed respondents 

are “Rakhine” and religion is “Buddhist”. 
 

Looking at the age ranges, 38% of respondents is between 20-30 years followed by 40-50 years 
(22%). 

 

Out of total survey, 80% in Ann Taw village and 84% in Ka ward, Thandwe live in their own 
houses. Moreover, 77% of respondents live with document for ownership of the land and 

remaining 23% live with no document but they have permission for residence. 
 

Moreover, “CGI” is used as roof for 85% of all respondents and only 7% of surveyed 

households is roofed with “Thatch”. 
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Regarding the occupation, “Skilled workers” are (32%) and “Casual workers” are (25%) 
among surveyed respondents. 

 

Concerning income of surveyed respondents, majority (58%) earns between 500,001 to 

1,000,000 kyats followed by (30%) which is between 1,000,001 to 2,000,000 kyats per year. 

 
In the education aspect, it is observed that 37% of respondents have attended “Middle school” 

and 23% have “High school” education level. 
Regarding highest education in the family, 33% of households have “High school” education 

level followed by “Middle School” level (27%). 

 

Concerning the type of diseases, the common sickness of household members are catching a 

cold (25%) and (23%) Flu followed by hypertension (20%). 
Among surveyed households, approximately 45% get treatment from “Private clinic with 

doctor”, 18% from “Health Assistant” which is followed by “General Hospital” (14%). 

For perennial sources of drinking water, (53%) in Ann Taw village and (50%) in Ka-Ward, 
Thandwe get from “Deep well”. 

 
For collection of wastes, 49% in Ann Daw village and 44% in Ka-Ward, Thandwe collect 

wastes in dustbin with cover. In general, more than 80% of all respondents dispose the wastes 

to CDC dumping area/container and trucks. 

 

For the aspect of online communication, 78% of respondents use internet to communicate with 
each other. 

“Facebook” (60%) is the most common among surveyed respondents and there are 17% of 

respondents who use both application, “Facebook and Viber”. 
 

Regarding awareness of local people about the TMP factory, 77% of surveyed respondents in 
Ann Taw village and 56% of surveyed respondents in Ka-Ward, Thandwe mentioned that they 

just know a little about the factory. 

 

Regarding community’s perception on positive impacts by TMP factory, 48% in Ann Taw 

village and 64% in Ka-Ward, Thandwe mentioned about “Increased employment”. 
 

Regarding negative impacts on community due to the existence of TMP factory, 46% in Ann 

Taw village and 68% in Ka-Ward, Thandwe answered that they do not aware any negative 
impacts. 

But 31% in Ann Taw village and 16% in Ka-Ward, Thandwe mentioned “Environmental 

Pollution”. Moreover, 17% in Ann Taw village and 4% in Ka-Ward, Thandwe described 

negative impacts on “Health”. 

Remaining 6% in Ann Taw village answered adverse effect on “Access to water”. 

Remaining respondents in Ka-Ward, Thandwe mentioned Negative social environment 

(8%) and Increased cost (4%). 
 

Concerning necessary development for the community, majority of respondants metioned 

about improvement of “Employment” (55%) as first priority, “Medical service” (60%) as 
second priority followed by “Education” (53%) as third priority. 

 

Regarding farming activities, approximately 30% of overall surveyed respondents work in 

agricultural sector. Among them, 88% have their own farmlands ranging from 3 to 5 acres 
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and 76% mentioned about reduced quality of rice and crops in three years. 

Majority of them (94%) answered that there is no problem and impact on agricultural sector 

due to TMP factory. 
Types of agricultural land which is owned by surveyed respondents are mainly “Crop land”. 

Main types of plants are Rice, Bean/Pulses, Vegetables, Lemon and Shauk. 

 

It is observed that 34% of respondents breed animals and those are pig (17%), poultry (13%), 

cow (1.7%) and horse (1.7%). 

Among surveyed respondents, 23% in Ann Taw village and 52% in Ka-Ward, Thandwe do 

fishing but majority of them (95%) are not fishing near TMP factory. 

Regarding natural disaster in community, flood (90%) is the most common and usually happens 

in rainy season. 

 

Looking at the attitudes of the respondents, 94% in Ann Taw village and 88% in Ka-Ward, 

Thandwe said that they agree with the development of TMP factory. 

 

Remaining 6% in Ann Taw village and 12% in Ka-Ward, Thandwe are not sure for the 

development of TMP factory. 
 

Based on the comments of public consultation meetings, it was found out that there is no major 

negative response from the surrounding factories except the comment which is to maintain 
the proper waste water treatment system in the factory. 

 

Taking into account these issues and recommendations, the environmental management plan 

will be written accordingly. The EMP final report will be notified at the factory website 

accordingly. 
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2. Introduction

2.1 Background 

This Environmental Management Plan (EMP) has been prepared for the Thandwe Marine 

Productions (TMP) Company Limited based on the site assessment of the proposed project along 

with the primary and secondary data. The location of this factory is near the Ann Taw village, Dwar 

Ya Wati (B) ward, Thandwe township, Rakhine state, the Republic of the Union of Myanmar, at 

the coordinates of 18.471427°N and 94.373074°E. The proposed project covers the total area of 

6.45 acres. 

According to the Myanmar Environmental Conservation Law (2012), it requires that the 

proponents of every development project in the country to conduct either Environmental 

Management Plan (EMP), Initial Environmental Examination (IEE) or Environmental Impact 

Assessment (EIA), to the Ministry of Natural Resource and Environmental Conservation 

(MONREC) depending upon the nature of the project which can impact on the environment. 

The proposed project requires an EMP to meet the environmental assessment requirements of 

Myanmar Environmental Conservation Law. Therefore, the Thandwe Marine Productions (TMP) 

Company Limited commissioned Environmental Quality Management (EQM) Co., Ltd to 

conduct the Environmental Management Plan (EMP). 

This EMP report is prepared to initially assess the potential impacts of the proposed project on 

environmental components and communities nearby. It is also necessary to develop adequate and 

feasible management plan together with the monitoring plan including the budget plan for 

environmental mitigation measures according to the project proposal as well as cooperate social 

responsibility (CSR) plan. 

This Environmental Management Plan (EMP) is formulated in accordance with the existing 

environmental policy, laws, rules, regulations and instructions. It is submitted as a partial 

fulfillment to receive the Environmental Compliance Certificate (ECC) from the Environmental 

Conservation Department (ECD). 

The consultant team of Environmental Quality Management Co., Ltd had carried out 

Environmental Management Plan (EMP) for this Thandwe Marine Productions (TMP) Company 

Limited in accordance with the appropriate procedures stated by Environmental 

Conservation Department (ECD), Ministry of Natural Resources and Environmental 

Conservation (MONREC). 

In terms of the government registration/approvals for the project is as shown below: 

Table 2- 1 Company registration details 

1 Environmental Company Registration Number 2690/2012-2013 

2 Date of Recommendation from Ministry of Natural 
Resources and Environmental Conservation, to 

conduct the EMP 

2nd, September, 2020 

The contact details of the project proponent are as follows: 
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The project proponent name: U Tin Maung Htay, 095003792, Tmpmeister.@gmail.com 
• Company name : Thantwe Marine Productions (TMP) Company Limited 

• Investor name : Daw Aye Mi Win 
• Registration No : SDY/ 002 / TMP / DOF 

• Registration Date : 13/11/2019 
• Expiry Date : 30/09/2020 

• Address : 1st lane, 1st ward, Dwarwaddy Myo Thit, Thandwe township, Rakhine 

state 
• Type of Business : Cool Storage and making flake ice factory 

Investment location : 1st lane, 1st ward, Dwarwaddy Myo Thit, Thandwe township, Rakhine state  

 
It has been exporting since 1996 and start operating commercially on August 18,1997. 

The Consultancy firm is based in Yangon, Myanmar and has got strong background and 
knowledge in the area of Environmental Assessment, and a track record of over 9 years for 

conducting studies of Environmental, Social and Health Impact Assessment (ESHIA) for 

development projects across the country. 
 

The contact detail of the environmental survey team is as follows: 

• Environmental Quality Management Co., Ltd 
• Dr. Ohnmar May Tin Hlaing, Managing Director & Environmental Consultant 

• Ph: (951) 2330291, (951) 2331417, (951) 2332182, (959) 50 16606 
• Fax: (951) 23339942-1 

• Email – contact@eqmmyanmar.com, ohnmarmay@gmail.com 

• www.eqm-myanmar.com 
• No 233, Block 23, Sayee Pin Lane, Thuwunna, Thingungyun, Yangon, Myanmar 

• Company registration no: 2690 Expiry date: 2.11.2020 
Table 2- 2  EIA Assessment Team 

No  Name Background/ 

Expertise 

Experience Responsibility 

1 Dr. Ohnmar 

May Tin 
Hlaing 

2004 -2006, M.Sc in 

Environmental 
Toxicology, 

Technology and 

Management, Asian 
Institute of 

Technology and 
Chulabhorn Research 

Institute  Thailand  

 
1986-1996, Bachelor 

of 
Medicine and 

Bachelor of 

Surgery, Institute of 
Medicine, Myanmar 

 Dr.Ohnmar May Tin Hlaing  

worked as Medical Doctor 
and Research Scientist at the 

Government Hospitals and 

Medical Research 
respectively for 14 years  

before becoming an 
Environmental Health 

Consultant . Dr. Ohnmar 

May Tin Hlaing is as an 
Environmental Health 

Consultant as well as 
Managing Director working 

on the environmental related 

projects particularly in 
Environmental, Social and 

Health Impact Assessments 
(ESHIA) projects as well as 

ambient and indoor air 

quality monitoring projects 
in Myanmar. 

 

Senior 

Environmental 
& Health Expert 

/ 

 

mailto:Tmpmeister.@gmail.com
mailto:contact@eqmmyanmar.com
mailto:ohnmarmay@gmail.com
http://www.eqm-myanmar.com/


 

2-3  

Environmental                The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 

No  Name Background/ 

Expertise 

Experience Responsibility 

2 Dr. Thwae Mu 
Mu Myint 

2003-2012: M.B., B.S 
(MDY) University of 

Medicine 2003-2010 

 
2015 :Masters of 

Science in Public 
Health International 

Medical University, 

Malaysia , 

Dr. Thwae Mu Mu has over 
7 years experiences 

coordinating socio- 

economic programs and 
stakeholder engagement in 

local and international joint 
EMP, IEE and ESIA projects 

in Myanmar. Her role was 

leading socio-economic 
surveys 

Risk Assessment 
and Hazard 

Management, 

Safety and 
Health 

3. Daw Win 
Thida Khine 

2008-2013 B.Sc. 
Forestry (Yezin), 

University of 

Forestry, Nay Pyi 
Taw. 

 
2016-2017 Dip 

Env.M, (Yangon), 

Yangon 
Technological 

University 
 

2017-2018 M.Sc 

Env.M (Yangon), 
Yangon 

Technological 
University 

Win Thida Khine has 3 
Years working experience in 

Environmental Sector at 

local environmental 
company. Her 

environmental scope of 
work covers 

socio-econmoin surve, water 

quality monitoring and data 
ananlysis for air pollution 

monitoring data and ESIA 
report developing. 

1) Water 
Pollution 

Control 

2) Ground water 
and Hydrology; 

3) Socio-
Economy 

4) Land Use 

4. U Ye Naung 

Htun 

2008-2013, 

University of 
Forestry, Bachelor 

of Science in 
Forestry 

 

2018, Yangon 
University, 

Postgraduate 
Diploma in 

Geographic 

Information System 
2019, Diploma in 

Environmental 
Studies, Yangon 

University 
 

 

 
 

 
 

Ye Naung Htun graduated 

from the University of 
Forestry, Yezin, Nay Pyi 

Taw, Myanmar on 2013. 
He has 2 years working 

experience on Air and 

Noise quality monitoring, 
waste management 

surveying, Biodiversity 
surveying and also had 2 

years working experience 

on Forest plantation as a 
Plantation Assistant 

(Rakhine and 
Ayeyarwaddy Division) 

from 2013 to 2015.  

1) Meteorology, 

Modeling for Air 
Quality 

2) Noise and 
Vibration 

3) Waste 

Management 
4) Biodiversity 

Survey 
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No  Name Background/ 

Expertise 

Experience Responsibility 

5. U Thiha 2007-2012, 
University of 

Forestry, Bachelor 

of Science in 
Forestry 

 

Thiha has 2 years working 
experiences in 

environmental sector, 

including the scope of 
work in project 

coordination, socio-
economy and waste 

management actions. 

1) Facilitation of 
meeting 

2) Geology and 

Soil 
3) Ecology and 

Biodiversity 
4) Socio-

Economy 

6. Daw Phyoe 

Thet Khaing 

2003, B.Sc. 

(Botany), 
Mawlamyine 

University 

 
2015: M.Sc  in 

Environmental 
Engineering, Asia 

Institute of 

technology ( AIT), 
Thailand, 201 

Daw Phyoe Thet Khaing 

has over 5 years 
experiences in Waste 

Management actions and 

practices. 

Waste 

Management 

7 
 

 

U Thiha Htut 2012, Dagon 
University, 

Microbiology 

 
2018, Dagon 

University, 
Postgraduate 

Diploma in 

Geographic 
Information System 

 
2019, Diploma in 

Environmental 

Studies, Yangon 
University 

 
 

 

 
 

 
 

 

 
 

 

Thiha has over 6 years 
experiences coordinating 

socioeconomic programs 

and stakeholder 
engagement in local and 

international joint EMP, 
IEE and ESIA projects in 

Myanmar. His role was 

leading socioeconomic 
surveys, coordinating the 

Governmental 
Departments in 

Environmental and Social 

Considerations of the 
projects. 

Project 
Coordination 
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No  Name Background/ 

Expertise 

Experience Responsibility 

8 U Aung Zin 
Min 

2016, University of 
Forestry, Bachelor 

of Science in 

Forestry 2018, 
Dagon University, 

Postgraduate 
Diploma in 

Geographic 

Information System 

Aung Zin Min has 2 years 
working experience in the 

environmental field such 

as biodiversity survey, 
forest inventory, air and 

noise monitoring, water 
and soil sampling and also 

waste management. He 

has experience in 
biodiversity survey in 

onshore block RSF-5 
(ENI). 

Forestry & 
Biodiversity 

Survey 

 

9 U Soe Thu 

Aung 

2015, B.Sc 

(Geology) 

Soe Thu Aung has 1-year 

experience in the  
environmental field such 

as water and soil sampling, 
air and noise monitoring 

and social survey. He 

graduated from the 
Mgway University. 

Water and Soil 

Sampling 

10 Thet Paing 
Phyoe 

2013, University of 
Forestry, Bachelor 

of Science in 

Forestry 
 

Thet Paing Phyoe has got 
about 4 years of working 

experience in 

environmental related 
projects. He is a graduate 

of University of Forestry 
(B.SC) covering 

environmental 

conservation. He is also 
skilled at environmental 

and socio-economic 
surveys and organizing 

stakeholder/ public 

consultation meetings.  

Socio- 
economic 

 

 

2.2 Objectives of the project 
 

In order to be sustainable development, the environmental and social impacts shall be necessarily 

reduced accordingly. Moreover, along with resources which become limited and polluted, 

environmental assessment has become of ever-increasing importance as a tool for development 
and decision making. This role is formally recognized in principle 17 of the Rio Declaration on 

Environment and Development (UNCED 1992). 
 

As a national instrument, this proposed project needs “Social Impact Assessment (SIA) along with 

Environmental Management Plan (EMP)” as the project is likely to have adverse impact on the 
environment. 
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This EMP can be applied not only to prevent or minimize the adverse effects of major development 
project but also used as a planning tool to promote sustainable development by integrating 

environmental considerations. 
 

There are two categories in this EMP objective. 

1. To identify the potentially significant environmental impacts likely affected by the Marine 
Fishery Processing and Cold Storage factory. 

2. To promote sustainable development by ensuring that the project activities do not undermine 
critical resources and ecological functions or the wellbeing, lifestyle and livelihood of the 

communities and people who depend on them. (Long-term aim) 

 
The main objectives of this project are the following: 

1. To reveal the existing environment and activities in the area of the factory; 

2. To detect the impacts likely affected by the factory activities on neighboring 

environment including air atmosphere, water bodies, soil, people and infrastructure 

3. To propose the mitigation measures where adverse effects may have occurred; 
4. To set up an environmental management plan that will govern all activities of the project 

for the better protection of the environment. 
5. To reveal the community perception and impacts by conducting socio-eco surveys. 

 

2.3 Methodology for the study 
 

Based on the EMP procedures issued by the Environmental Conservation Department (ECD), 
Ministry of Natural Resources and Environmental Conservation (MONREC), the methodology 

used by the consultants consisted of the followings below: 
 

a) Literature review: Documentation on the existing and relevant policies, laws, regulations and 

guidelines related to environmental assessment process and management, factory service, 
waste management, land use etc. at the national level as well as the international level have 

been done. 
b) Interviews: The consulting team has interviewed the community residing near the proposed 

project as well as in the administrative personnel related to this project. 

c) Data collection: Through site visit, required qualitative and quantitative data have been 
collected 

d) Stakeholder consultation: the consultants conducted stakeholder meetings and door to door 
household questionnaire surveys on the neighboring communities, to find out their perception 

on this project. 
e) Environmental baseline monitoring on air, water, waste and soil 

f) Environmental impacts assessment along with the mitigation measures on the issues 

including air, noise, visual, potable water, waste water, waste, etc. 
g) Environmental Management plan on the environment likely affected by the project 

activities was developed accordingly. 

h) Reporting: the data and information collected were organized and compiled in a report. 
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3. Policy and Legal Framework 
This section lists all legislation relevant to the undertaking of industrial projects in Myanmar. The 

legislation can be divided into two categories as follows: 

• Policy & Legal Framework (Section 3.1) 

• Contractual and other Commitments (Section 3.2) 

• Institutional Framework (Section 3.3) 

• Project’s Environmental and Social Standards (Section 3.4) 

 

3.1 Policy and Legal Framework 

3.1.1 Environmental Policy & Framework 
Environmental legislation and arrangements for environmental conservation in Myanmar are 
developing rapidly. As part of Myanmar’s reform process that involves the updating and enforcing 

environmental policy and legislation. The Framework for Economic and Social Reform (FESR 

2013) and the National Comprehensive Development Plan (NCDP 2011-2030) continue 
Myanmar’s goal of environmental conservation. 

At present, all laws relating to the environment are being formulated and administered by the 
sectorial ministries and departments concerned. Section 3.2.2 provides a list of environmental 

legislation relevant to the Project activities. 

 

3.1.2 National Environmental Legislation 
The national legislation applicable to the Project comprises the following sources of law, listed 
hierarchically in accordance with the Constitution and other laws of Myanmar: 

• The Constitution of the Republic of the Union of Myanmar (2008); 

• The Myanmar Investment Law (2016); 

• Myanmar Environmental Conservation Laws (2012); 

• Environmental Conservation Rules (2014); 

• Environmental Impact Assessment Procedure (2015); 

• National Environmental Quality (Emission) Guideline (2015). 

• Draft Administrative Instruction of Environmental Impact Assessment Procedure (2015); 

• Draft Guideline on Public Participation in Myanmar’s EIA Processes (2017) 

 

3.1.2.1 The Constitution of the Republic of the Union of Myanmar (2008) 
The latest enacted Constitution of the Republic of the Union of Myanmar (May 2008) provides 

the most up to date information on governing laws and regulations in Myanmar. The Constitution 
prevails over any other national legislation or international agreements. 

It guarantees every citizen equal right before the law, and requires enactment of necessary laws 

that recognize citizens’ freedom, equality, rights to liberty and justice, benefits, responsibilities, 
and restrictions (Article 347, and 21 (a) and (d)). 

 
Article (45) states that The Union shall protect and conserve natural environment. Article 390, 

calls on the duty of its citizens to assist the Union on the following issues: 

• preservation and safeguarding of cultural heritage; 

• environmental conservation; 

• striving for development of human resources; 

• protection and preservation of public property 

 

3.1.2.2 Myanmar Investment Law (2016) 
The Myanmar Investment Law, enacted in 2016, vastly simplified the process for investment 

applications and offers a number of tax breaks, incentives, guarantees, rights and protectionsfor 
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business ventures. The Myanmar Investment Commission (MIC) is a government-appointed body 

formed under the Myanmar Investment Law. 

The law includes provisions to restrict or prohibit investment activities which affect public health, 
the environment and ecosystems, which produce toxic waste or which engage with toxic 

chemicals; duties of investors to conduct business in such a way as to avoid environmental damage, 
air and water pollution, in accordance with existing laws as per the following sections. 
 

Chapter (12) Rights to Use Land, Section 50 

(a) An Investor who obtains a Permit or an Endorsement under this Law has the right to obtain a 

long-term lease of land or building from the private owned or from the relevant government 
departments, governmental organizations managed by the Government, or owned by the State in 

accordance with the stipulations in order to do investment. Citizen investors may invest in their 
own land or building in accordance with relevant laws. 

(d) The investor shall register the land lease contract at the Office of Registry of Deeds in 

accordance with the Registration Act. 
 

Chapter (13), Section 51 

(c) shall appoint only citizens for works which does not require skill; 

(d) shall appoint skilled citizen and foreign workers, technicians, and staff by signing an 

employment contract between employer and employee in accordance with the labor laws and rules; 
(e) shall ensure to obtain the entitlements and rights in the labor laws and rules, including minimum 

wages and salaries, leave, holidays, overtime fees, damages, compensation of the workman, social 
welfare, and other insurance related to workers in stipulating the rights and duties of employers 

and employees and occupational terms and conditions in the employment contract; 

(f) shall settle disputes arising among employers, among workers, between employers and workers, 
and technicians or staff in the investment in accordance with the applicable laws. 

 

Chapter (16) Responsibilities of Investors, 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; 

(g) shall abide by the 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; 
(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 its 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; 
(n) shall have the right to sue and to be sued in accordance with the laws; 

(o) shall pay effective compensation for loss incurred to the victim, if there is damage to the natural 
environment and socioeconomic losses caused by logging or extraction of natural resources which 
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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 a Permit or an 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. Such investments shall be 

submitted the situation of environmental and social impact assessment to the Commission during 
the permitted investment period. 

Section 71. In conducting their investment activities, the investor shall carry out health 
assessments, cultural heritage impact assessments, environmental impact assessments and social 

impact assessments according to the type of investment activities in accordance with the relevant 

laws, rules, regulations and procedures. 

 

3.1.2.3 The Environment Conservation Law (2012) 
The Environmental Law (Pyidaungsu Hluttaw Law No. 9 / 2012) has the following objectives: 

a) to enable to implement the Myanmar National Environmental Policy; 
b) to enable to lay down the basic principles and give guidance for systematic integration of the 

matters of environmental conservation in the sustainable development process; 

c) to enable to emerge a healthy and clean environment and to enable to conserve natural and 
cultural heritage for the benefit of present and future generations; 

d) to reclaim ecosystems as may be possible which are starting to degenerate and disappear; 
e) to enable to manage and implement for decrease and loss of natural resources and for enabling 

the sustainable use beneficially; 
f) to enable to implement for promoting public awareness and cooperation in educational programs 

for dissemination of environmental perception; 

g) to enable to promote international, regional and bilateral cooperation in the matters of 
environmental conservation; 

h) to enable to cooperate with Government departments, Government organizations, international 
organizations, non-government organizations and individuals in matters of environmental 

conservation. 

Section 7 of the law, the rights of the Committee are as follows: 
(o) managing to cause the polluter to compensate for environmental impact, cause to contribute 

fund by the organizations which obtain benefit from the natural environmental service system, 
cause to contribute a part of the benefit from the businesses which explore, trade and use the natural 

resources in environmental conservation works; 

Chapter V 

Environmental Emergency 

Section 9(a) If the Committee is aware that an event of environmental emergency has occurred or 

may occur in the entire Myanmar or any Region or state or any area, it shall immediately report to 
the Union Government so as to declare the occurrence of such event; 

Chapter VI 

Environmental Quality Standards 

Section 10 The Ministry may, with the approval of the Union of the Government and the 

Committee, stipulate the following environmental quality standards: 
(a) Suitable surface water quality standards in the usage in rivers, streams, canals, springs, swamps, 

lakes, reservoirs, and other inland water sources of the public; 
(c) Underground water quality standards; 

(d) Atmospheric quality standards; 

(e) Noise and vibration standards; 
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(f) Effluents standards; (h)Solid wastes standards; Chapter VII 

Environmental Conservation 

Section 13. The Ministry shall, under the guidance of the Committee, maintain a comprehensive 

monitoring system and implement by itself or in co-ordination with relevant Government 
department and organizations in the following matters: 

(b) Transport, storage, use, treatment and disposal of pollutants and hazardous substances in 

industries; 
(c) Disposal of wastes come out from exploration, production and treatment of minerals, 

industrial mineral raw material and gems; 
(d) Carrying out waste disposal and sanitation works; 

(f) Carrying out other necessary matters relating to environmental pollution. 

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 16 (a) is responsible to carry out by contributing the stipulated cash or kind in the relevant 
combined scheme for the environmental conservation including the management and treatment of 

waste; 

(b) shall contribute the stipulated users’ charges or management fees for the environmental 
conservation according to the relevant industrial estate, special economic zone and business 

organization; 
(c) shall comply with directives issued for environmental conservation according to the relevant 

industrial estate, special economic zone or business. 

Chapter VIII 

Management of Urban Environment 

Section 17 The Ministry shall, for the management of urban environment, advise as may be 

necessary to the relevant Government departments and Government organizations, private 
organizations and individuals in carrying out the following matters in accord with the guidance 

laid down by the Committee: 
(a) Land use planning and management including zoning; 

(d) Management of wastes; 

(e) Pollution control including land, water, air and noise pollution; 
(f) Other necessary environmental management 

Chapter XII Prohibitions 

Section 28 No one shall, without the prior permission, operate business, work-site or factory, 

workshop which is required to obtain the prior permission under this Law. 

Section 29 No one shall, without violate contained in the rules, notification, orders, directives and 
procedures issued under this Law. 

Section 30. No one shall, without permission of the Ministry, import, export, produce, store, 
carry or trade any material which causes impact on the environment prohibited by the Ministry. 

Chapter XIII 

Offences and Penalties 

Section 34. Whoever imports, exports, produce, store, carry or trade any material prohibited by 

the Ministry due to its impact on environment shall, on conviction, be punished with imprisonment 

for a term from a minimum of three years to a maximum of five years, or with fine from a minimum 

of kyats, or with both. Moreover, he shall incur the expenditure for the treatment and disposal of 
such material until the process that has no impact on the environment. 



 

3-5  

Environmental                The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 

Chapter  XIII Offences and Penalties 

Section 31 Whoever, without the prior permission, operates business, work-site or factory, 

workshop which is required to obtain the prior permission under this Law shall, on conviction, be 
punished with imprisonment for a term not exceeding three year, or with fine from a minimum of 

one hundred thousand kyats to a maximum of one million kyats, or with both. 

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. 
Section 33 Whoever shall: 

(a) If convicted under section 32, be passed an order to compensate for damage due to such act 

or omission; 
(b) If ordered under sub-section (a), and fails to pay the compensation to be paid, be recovered 

in accord with the existing revenue laws. 
 

3.1.2.4 Environmental Conservation Rules (June 2014) 
The Environmental Conservation Rules relating to the Environmental Conservation Law, were 

enacted in 2014 which contain specific items relating to IEE and pollution prevention which fall 
under the powers of the Ministry Natural Resources and Environmental Conservation. 

Section 54. The business, department, organization or person who would carry out categories of 

plan, business or activity stipulated under rule 52: 
(a) shall carry out environmental impact assessment for his plan, business or activity; 

(b) submit to the Ministry in advance by which organization or person, the environmental impact 
assessment is intended to be carried out; 

(c) submit the environmental impact assessment report to the Ministry. 

Section 55. The plan, business or activity which is established before the issue of these rules and 
responsible to carry out the environmental impact assessment or initial environmental examination 

shall prepare the environmental management plan in accord with the environmental impact 
assessment procedure to be issued under the Law and submit to the Ministry. The Ministry shall 

scrutinize the environmental management plan for approving it. The person who carries out the 

project, business or activity shall implement the environmental management plan approved by the 
Ministry and matters stipulated by the Ministry within the time stipulated by the Ministry. 

Section 56. The person who carries out any project, business or activity shall arrange and carry 
out for conducting the environmental impact assessment for any project, business or activity by a 

qualified third person or organization accepted by the Ministry. 

Section 69. 
(a) Any person shall not emit, cause to emit, dispose, cause to dispose, pile and cause to pile, by 

any means, the pollutants and the hazardous waste or hazardous material stipulated by notification 
under the Law and any of these rules at any place which may affect the public directly or indirectly. 

(b) Any person shall not carry out to damage the ecosystem and the natural environment which 

is changing due to such system, except for carrying out with the permission of the Ministry for the 
interest of the people. 

 

3.1.2.5 Environmental Impact Assessment Procedure (2015) 
Environmental Impact Assessment Procedures have been prepared by MONREC under the 
Environmental Conservation Law, 2012. It requires that the Project proponent shall include in its 

evaluation environmental, social and health aspects of the environment, and shall identify and 

assess all adverse impacts and risks for environment, social issues and, if relevant, health that 
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potentially could arise from the Project. Therefore, this law shall be effectively considered an 

ESHIA procedure framework. 

CHAPTER VIII. Environmental Compliance Certificate, Conditions and Revisions to 

Conditions 

Section 87. Upon receipt of the written approval from the relevant authority, the Project Proponent 
shall commence implementation of the Project strictly in accordance with the conditions attached 

to the ECC and including the EMP, within such time as may be prescribed by the Ministry. 

Responsibility for all Adverse Impacts 

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 for or on behalf of the Project, in carrying out work on the Project; and 

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 

conditions 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 the 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 to the proposed Project's potential Adverse Impacts. 
Section 106. The Project Proponent shall, during all phases of the Project (pre-construction, 

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 of the Ministry is or may be required, within not later than 

twenty-four (24) hours, and in all other cases within seven (7) days of the Project Proponent 
becoming aware of such incident. 

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. 

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 the 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. 
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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 may 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, 
within 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 purposes 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. 

 

3.1.2.6 National Environmental Quality (Emission) Guideline (2015) 
MONREC has established environmental quality standards, the National Environmental Quality 

Standard [Legal Reference: ECL 2012 (Article 2c) and EQS 2016]. 
Section 1. These national Environmental Quality (Emission) Guidelines (hereafter referred to as 

Guidelines) provide the basis for regulation and control of noise and vibration, air emissions, and 
liquid discharges from various sources in order to prevent pollution for purposes of protection of 

human and ecosystem health. 

Section 4. Unless otherwise indicated, these Guidelines refer to emission sources, and are intended 
to prevent or minimize adverse impacts to environmental quality or human health by ensuring that 

pollutant concentrations do not reach or exceed ambient guidelines and standards. The Guidelines 
apply to projects that generate noise or air emissions, and / or that have either direct or indirect 

discharge of process water, wastewater from utility operations or storm water to the environment. 

Section 5. General and industry-specific Guidelines as set out in Annex 1 – Emissions Guidelines 
shall apply to any project subject to IEE Procedure, as adopted by the Ministry, in order to protect 

the environment and to control pollution in the Republic of the Union of Myanmar. These 
Guidelines specifically apply to all project types listed in the IEE Procedure under ‘Categorization 

of Economic Activities for Assessment Purposes’ which sets out projects that are subject to initial 

environmental examination. 
Section 6. Provisions of the general and applicable industry-specific Guidelines shall be reflected 

in project environmental management plan (EMP) and environmental compliance certificate 

(ECC) and together constitute a project’s commitment to take necessary measures to avoid, 
minimize and control adverse impacts to human health and safety, and the environment through 

reducing the total amount of emissions generation; to adopting process modifications, including 
waste minimization to lower the load of pollutants requiring treatment; and as necessary, to apply 

treatment techniques to further reduce the load of contaminants prior to release or discharge. 
Section 7. Recognizing that these Guidelines are intended to prevent pollution through reducing 

the mass of pollutants emitted to the environment, dilution of air emissions and effluents to achieve 

maximum permitted values is not acceptable. Specified guideline values should be achieved, 
without dilution, at least 95 percent of the time that a project is operating, to be calculated as a 

proportion of annual operating hours. 
Section 9. As specified in the IEE Procedure, all projects are obliged to use, comply with and refer 

to applicable national guidelines or standards or international standards adopted by the Ministry. 
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These Guidelines will henceforth be applied by the Ministry in satisfying this requirement until 

otherwise modified or succeeded by other guidelines or standards. 

As specified in the IEE Procedure, following project approval a project shall commence 
implementation strictly in accordance with the project EMP and any additional requirements set 

out in the project ECC, which will encompass conditions relating to emissions. In this regard, the 
Ministry will require that projects adhere to general and applicable industry guidelines as set out 

in Annex 1. 

Section 11. As specified in the IEE Procedure, projects shall engage in continuous, proactive and 
comprehensive self-monitoring of the project and comply with applicable guidelines and 

standards. For purposes of these Guidelines, projects shall be responsible for the monitoring of 
their compliance with general and applicable industry-specific Guidelines as specified in the 

project EMP and ECC. 

Section 12. Air emissions, noise, odor, and liquid / effluent discharges will be sampled and 
measured at points of compliance as specified in the project EMP and ECC. 

 

3.1.2.7 Draft Administrative Instruction of Environmental Impact Assessment Procedure 

(2015) 
In exercise of the power conferred under Section 42 b) of Myanmar Environmental Conservation 

Law (Law No. 9,2012), the following Administrative Instruction of Environmental Impact 
Assessment Procedure: 

The objectives of the Instruction are to provide a common framework and formats to project 

proponent/practitioners of relevant study for IEE type project should be considered as to ensure a 
minimum quality level of the report sand/or documents to be submitted to the Ministry (i.e. Project 

Proposal, Scoping Report and TOR, IEE Report, and EMP) for Project Proponents and their Study 
Team. 

Section 4. IEE studies should: 

(a) Present the characteristics of a project and its justification; 
(b) Describe the environmental and social baseline data of the study area as well as the changes 

that will occur during and after project implementation; 
(c) Analyze project alternatives and define measures that will minimize negative impacts on 

environmental, social, health and cultural components, and maximize benefits to affected 

communities; and 
(d) Propose environmental, social, health and cultural management and monitoring plans to ensure 

that the requests from the government and the commitments of the Project Proponent are 
implemented. 

Section 11. The Project Proposal, IEE Report, Scoping Report and TOR, IEE Report, EMP report 

and the other documents determined in the IEE Procedure shall be written in Myanmar language 
or in English language. In case where the reports/documents are written in English language, at 

least the executive summary of the reports/documents shall be translated into Myanmar language. 
Section 12. Every material to be distributed to local stakeholders in Public Consultations Meetings 

shall be in Myanmar language. 

Section 15. Prior to commencement of the IEE investigation, the Project Proponent shall carefully 
select the consultants from the list of registered consultants published by the Ministry and organize 

the study team, and inform to the Ministry along with the filled Official Application Form A3 of 
Annex 6 of this Instruction as to identify the study team, in accordance with Article 32 of the IEE 

Procedure and Article 32 of the Consultant Registration Scheme for the Concerning Organizations 

or Persons Undertaking Environmental Impact Assessment and Initial Environmental 
Examination. 

Section 16. Prior to commencement of the IEE investigation, the Project Proponent shall carefully 
select the consultants from the list of registered consultants published by the Ministry and organize 

the study team, and inform to the Ministry along with the filled Official Application Form A5 of 



 

3-9  

Environmental                The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 

Annex 6 of this Instruction as to identify the study team, in accordance with Article 45 of the IEE 

Procedure and Article 32 of the Consultant Registration Scheme for the Concerning Organizations 

or Persons Undertaking Environmental Impact Assessment and Initial Environmental 
Examination. 

 

3.1.2.8 Draft Guideline on Public Participation in Myanmar’s IEE Processes (2017) 
Section 1.2. Objectives and application 

a) This Guideline provide an indication of the type, level and approach to public participation 

expected to give effect to the requirements for meaningful public participation in the EIA 
Procedure. 

b) For the purposes of this Guideline, the term public participation is used to encompass the 
minimum requirements in the IEE Procedure, and recommendations on good practice that go 

beyond these minimum requirements, relating to: 

(i) information disclosure; 
(ii) consultation, including through meetings; and 

(iii) the consideration of public views, concerns and inputs at all stages of the IEE process, 
including the decision-making steps. 

c) In accordance with the IEE Procedure, this Guideline applies to the preparation, review, 

implementation and monitoring of the IEE process, which comprises: 
(i) Initial Environmental Examinations (IEEs) 

(ii)Environmental Impact Assessments (EIAs) and 
(iii)Stand-alone Environmental Management Plans (EMPs) 

d) The Guideline has been structured in line with the IEE Procedure and in the following way to 

enable users to focus on the parts of the IEE process relevant to a particular Project Proposal: 
(i) Chapter 1 provides general provisions about the Guideline and its application 

(ii) Chapter 2 provides information about planning public participation that should apply to all 
types of Project Proposals under the IEE Procedure 

(iii) Chapter 3 applies to IEE Type Projects 

(iv) Chapter 4 applies to IEE Type Projects (v) Chapter 5 applies to Project Proposals requiring 
a stand-alone EMP 

(vi)Chapter 6 applies to the implementation of all projects that are approved following the IEE 
process. 

e) This Guideline promotes public participation as early as possible in the development of project 

proposals and undertaking of IEE processes possible in order to maximize the benefits of 
relationship building between Project Proponents and local communities. 

(i) In this context, while the IEE Procedure does not mandate public participation at the 
screening step, Project Proponents are encouraged to undertake public participation before 

and during screening in accordance with the principles and approaches in this Guideline. 

(ii) Public participation is also important at this step because the screening decision may result 
in no further formal IEE process and therefore this may be the only opportunity for 

communities to contribute to a government decision in the IEE process. 
f) This Guideline is to be adapted by Project Proponents, IEE Consultants and government 

agencies to the particular circumstances when implementing the public participation requirements 

under the IEE Procedure. 
g) The Guideline is also intended to provide all stakeholders, including project affected people 

(PAP), with an understanding of the type of public participation that can be expected, subject to 
adaptation to fit the particular circumstances. 

h) The Guideline may also be used to guide public participation processes in circumstances where 

public participation is not legally required, but is recognized to be beneficial to the development 
of the project proposal and relationships with PAP and other stakeholders. 



 

3-10  

Environmental                The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 

i) Throughout this Guideline, a reference to a task or responsibility of the IEE Consultant should 

be understood as applying ultimately to the Project Proponent as the responsible and accountable 

party. 

 

3.1.2.9 “The Order on the Operation of Business Relating to Ozone Depleting Substances” 

 

The project proponent commits to follow “The Order on the Operation of Business Relating to Ozone 
Depleting Substances” and the relevant detailed prescribed in this order. 

 
Section 2, 

 Sub-section 3 

- The Project proponent has to apply the approval on the exporting and importing of the ozone 
depleting substance or designed product for use of ozone depleting substance. 

Sub-section 6 
- The Project proponent has to operate the relevant business after receiving an import license  

or export license after from MIC after receiving the endorsement issued by ECD. 

Sub-section 7 
- The project proponent has to apply with form (5) for application of registration for his 

business in accord with stipulations to operate a business using Ozone depleting substance 
or designed product for use of ozone depleting substance. 

Section 3 

Sub-section 15 
- The project proponent will perform the duties for operatin the business relating to ozone 

depleting substance mentioned under subsection 15 , (a,b.c.d.e) 
Section 5 

Sub-section 20 

- The propjec proponent has to cooperate with the Ministry on the true and completed 
information regarding the registration certificate. 

Sub-section 21 
- The project proponent has to operate with Ministry on the inspection of the business relating 

to using ozone depleting substance to inspect whether these substances are using suitably 

and correctly. 
Sub-section 22 

- The project proponent has to receive the permission form Ministry when the operation are 
needed to reuse or recycle the ozone depleting substance. 

 

3.1.2.10 Notification on the import of hydrochlorofluorocarbons (HCFCs/R-22), which is a 

substance that destroys the ozone layer, and three horsepower (2.5) or less air conditioners 

(HCFCs/R-22 based split and window type air conditioner equipment) in 2020. 

 

- The project proponent strongly commits to follow the notification No. 28/2020 dated April 2, 
2020 regarding the ban and restriction on the import of air conditioner equipment  with a power 

of 2.5 horsepower and below (HCFCs/R-22 based split and window type air conditioner 
equipment) that mainly use hydrochlorofluorocarbons (HCFCs). 

 

3.1.3 Project-Relevant Laws 
The Myanmar Environmental Conservation Law, Environmental Conservation Rules, 
Environmental Quality (Emission) Standards are the first step to address all the complex 

environmental and social management issues faced by Myanmar. A number of other laws exists 
which, either directly or indirectly, relate to environmental and social management of the project. 
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The other relevant Myanmar government agencies/ requirements applicable to the Project are 
summarized below: 

• Myanmar Marine Fisheries Law ,1993 

• Law Relating to Aquaculture,1989 

• The Law Amending the Law Relating to the Fishing Rights of Foreign Fishing 

Vessels;1993 

• Freshwater Fisheries Law,1991. 

• The Myanmar Territorial Sea and Maritime Zones Law,2017 

• Private Industrial Enterprise Law, 1990 

• The Factories Act, 1951 

• Myanmar Citizen Investment Law, 2013 

• Public Health Law, 1972 

• The Prevention and Control of Communicable Disease Law, 1995 

• The Control of Smoking and Consumption of Tobacco Product Law, 2006 (Section 9) 

• The Myanmar Fire Force Law, 2015 (Section 25) 

• The Protection and Prevention of Antique Objective Law, 2015 (Section 12) 

• The Protection and Prevention of Ancient Monument Law, 2015 (Section 12, 20(f) (c), 

15(c)) 

• Labor Organization Rule 

• Employment and Skill Development Law, 2013 (Section 5, 14, 30) 

• Labor Organization Law, 2012 

• The Workmen Compensation Act, 1951 

• Settlement of Labor Dispute Law, 2012 

• Minimums Wages Law, 2013 

• P ayment of Wages Law, 2016- (3,4,8,7(ii),9,10(a) to e 

• Social Security Law, 2012 - 11, 16(a), 48(a), 51(a) (b), 54 

• Leaves and Holidays Act, 1951 

• Occupational Health and Safety Law (2019) 

• Vehicle Safety and Motor Vehicle Management Law  (2020) 

• Myanmar Insurance Law, 1993 (Section 16) 

• The Underground Water Act, 1930 

• The Prevention of Danger of Hazardous Chemical and related Substances Law, 2013 

(Section 16,17,23,27) 

• Import and Export Law, 2012 (Section 7) 

• Conservation of Rivers, Creeks and Water Resources Law, 2006 (Section 24 (b), 21(a)(b), 

19, 11(a) (b)) 

• The Protection of Rights of National Race Law, 2015, Section 5 

• Industrial use Explosive Substance, 2018, Section 6(c), 7(c), 12,13,15,16 and 18 

• Municipal Law, Rakhine State, 2013 (Section 25, 26, 27, 66, 67(subsection 3), 73 

(Subsection 5),81, 82. 
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3.1.3.1 Myanmar Marine Fisheries Law, 1993  

Chapter II 
Application for Licence 

3. A person desiring to carry out inshore fishery, shall apply for a licence to the Officer-i ncharge 
of the Department of the respective Township in the prescribed application form. 

4. A person desiering to carry out offshore fishery, shall apply for licence to the Officer-incharge 

of the Department of the respective State/Division in the prescribed application form. 
5. A person desiring to carry out fishery under the Union of Myanmar Foreign Investment Law 

or for joint ventures in fishery shall apply for a licence to the Director General in the prescribed 

application form. 
6. A person desiring to collect marine products for sale shall apply for a licence to the Officer- 

incharge of the Department of the respective Township in the prescribed application form. 
7. A person desiring to establish fishery on commercial scale for sport fishing shall apply for a 

licence to the Officer-in-charge of the Department of the respective Township in the prescribed 

application form 
 

Chapter III 

Payment of Duties and Fees 

8. A person who has obtained a licence shall pay the following duties and fees in the manner 

perscribed by the Department:- 
(a) Licence fee; 

(b) Registration Fee; 
(c) Fines; 

(d) Late Fees; 

(e) Other duties and fees payable. 
9. If the licence holder liable to pay the duties and fees is a citizen shall pay the duties and fees in 

Myanmar currency and if it is a joint venture carried on with a foreigner they shall be paid in 
foreign currency as specified by the Department. 

Chapter IV 

Registration 

10. Fishing vessels carrying out offshore fishery in the offshore, shall register in the manner 

prescribed by the Department. 
11. A person desiring to work as a fisherman in a fishing vessel shall register in the manner 

prescribed by the Department. 

12. In registering under Section 10 and Section 11, registration fee shall be paid in the manner 
prescribed by the Department. 

Chapter V 

Determination of Fishing Ground 

13. Fishing grounds shall be determined as required by the Department and fishing rights shall be 

granted to citizens .But preference shall be given to citizens in the fishing grounds between the 
baselines and the coast, as declared in the Territorial Sea Maritime zones Law. 

14. Fishing grounds shall be determined as required, in the Myanmar Marine Fisheries Waters 
beyond the baselines and fishing rights may be granted by the Department in the following order:- 

(a) Joint Venture Enterprise formed between State Economic Organization and Foreigner; 

(b) Joint Venture Enterprise formed between Citizen and Foreigner. 
15. Fishing grounds shall be determined as required, in the Myanmar Marine Fisheries Waters 

beyond the baselines, and fishing rights shall be granted by the Department for any one of the 
following purposes:- 

(a) carrying out fishery by a foreign fishing vessel after registering in the country; 

(b) carrying out fishery by a foreigner, with a hired local fishing vessel; 
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(c) carrying out joint venture fishery with a foreigner, using a fishing vessel registered in the 

country. 

16. In determining the fishing grounds under Section 14 or Section 15 the Director General in 
exceptional circumstances may grant fishing rights in the fishing grounds between the baselines 

and the coast. 
Chapter VI 

Duties and Rights of a Licence Holder 

17. The licence holders:- 
(a) shall pay the duties and fees payable, in the manner specified by the Department; 

(b) shall comply with the regulations and directives prescribed by the Department; 
(c) shall take prior permission from the Director General for carrying out research in fishery in the 

Myanmar Marine Fisheries Waters, excepting the Exclusive Economic Zone, it is desired to carry 

out research in fishery in the Exclusive Economic Zone, an application shall be made in accordance 
with Section 20 of the Territorial Sea and Maritime Zones Law; 

(d) shall provide necessary services free of charge to persons who have been assigned duties to 
conduct research on a fishing vessel, to observers and to trainees; 

(e) shall appoint on board his vessel only those fisherman who are registered in the Department. 

18. The licence holder has the right to carry out the fishery in accordance with the terms 
prescribed in the licence. 

 

Chapter IX 

Duties of the Master of the Vessel 

31. Master of the fishing vessel:- 

(a) shall abide by the terms and conditions contained in the licence, 

(b) shall hang the licence and registration certificate prominently at the wheel house of the 
vessel; 

(c) shall maintain ship’s log-book and fishing data book as prescribed by the Department; 
(d) shall hoist the flag of the Union of Myanmar on the fishing vessel, when it is in the Myanmar 

Marine Fisheries Waters; 

(e) shall be responsible for the safety of the inspector, researchers, observers and trainees who are 
on board the vessel; 

(f) shall comply with orders and directives prescribed by the Department from time to time. 
Chapter X 

Appeals 

32. (a) If dissatisfied with the order or decision of the officer-in-charge of the Department, an 
appeal may be filed with the Director General within 30 days on the receipt of such order; 

(b) No further appeal shall lie on the decision of the Director General relating to inshore fishery; 
(c) If dissatisfied with the order or decision of the Director General relating to offshore fishery 

under sub-section (a), except the case mentioned under sub-section (b), an appeal may be filed 

with the Minister within 30 days of the receipt of the order. The decision of the Minister shall be 
final. 

Chapter XI 

Prohibitions 

33. No person shall without a licence, engage in inshore fishery. 

34. No person shall without a licence, engage in offshore fishery. 
35. The holder of the licence shall not violate any of the conditions contained in the licence. 

36. The holder of the licence shall not transfer his licence. 

37. No person shall engage in the industry with the licence obtained by way of transfer under 
Section (36) 

38. No person shall keep on board the fishing vessel, explosive substances, poisons, chemicals 
and such other dangerous substances not permitted for use in fishing. 
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39. No person shall dispose of living aquatic creatures or any material into the Myanmar Marine 

Fisheries Waters to cause pollution of water or to harass fishes and other marine organisms. 
40. No person shall search for and collect any marine products without a licence. 

41. No person shall establish a fishery on commercial scale for amateur sport fishing in the 

Myanmar Marine Fisheries Waters without a licence. 
42. No person shall harass, assault the Inspector while discharging his duties. 

43. No person shall serve as fisherman on board a fishing vessel registered under this Law, 
without registering in the Department. 

Chapter Xll 

Offence and Penalties 

44. Whoever is found guilty of violating any of the provisions of Section 33, Section 41 or Section 

42 shall be liable to be punished with fine which may extend to kyats 5,000 or with imprisonment 
which may extend to 6 months or with both. 

45. Whoever is found guilty of violating any of the provisions of Section 34, Section 37, Section 

39 or Section 40 shall be liable to be punished with fine which may extend to kyats 10,000 or with 
imprisonment which may extend to 1 year or with both. 

46. If a licence holder is found guilty of violating any of the provisions of Section 35 or 36, he 
shall be liable to be punished with fine which may extend to kyats 5,000 or with imprisonment 

which may extend to 6 months or with both. 

47. Whoever is found guilty of violating any of the provisions of Section 38 shall he liable to be 
punished with fine which may extend to kyats 50,000 or with imprisonment which may extend to 

3 years or with both. 
48. Whoever is found guilty of violating any of the provisions of Section 43, shall he liable to be 

punished with line, which may extend to kyats 500 or with imprisonment which may extend to I 

month or with both. 
49. If the Court finds one guilty of an offence under Section 44, Section 45, Section 46 or Section 

47 the exhibit brought before the Court may be administered as may be necessary or it may be 

confiscated. 
50. Whoever abets or attempts or acts in common intention in the commission of an offence under 

this Law shall be punished with the punishment provided for that offence in this Law. 
Chapter XIII 

Miscellaneous 

51. With respect of rights to carry on fishery under this Law, the Minister, of his own accord 
may make the following orders:- 

(a) permitting to carry on fishing industry in the Myanmar Marine Fisheries Waters; 
(b) in the interest of the State suspending, revoking, terminating or cancelling the licence issued 

by the Department, permitting after scrutiny on re-application, if any. 

52. If the master of the vessel rails to keep the fishing implement in the prescribed manner while 
traversing the waters outside the fishing area shall be deemed to be engaged in fishing. 

53. The Department is entitled to appropriate only the amount necessary for research, development 
and conservation of species of fishes for the fishery, out of the fund not exceeding five per cent of 

the duties and fees collected from the fishery. 

54. In sending up a case for violation of this Law it shall not be necessary to produce the exhibits 
which are not feasible to be produced before the Court or those exhibits for which the Director 

General has taken action under Section 
25, but shall submit a report to the Court as to the manner the exhibits have been disposed of and 

other supporting documentary evidence. 

55. Provisions contained in sub-section (1) of Section 403 of the Criminal Procedure Code that 
any offence for which an order for conviction or acquittal has been made shall not be tried again, 

shall not apply to actions taken by the Director General under this Law. 
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56. Notwithstanding anything contained in any other law for the time being in force, the order 

passed by any court under this Law shall not affect any action taken by the Director General under 

this Law. 
57. Prior Sanction shall he obtained from the Department for building a fishing vessel or for 

importing only from aboard to be used in offshore fishing. 
58. Cases sent up for trial under this Law, shall he deemed to be cognizable cases. 

59. No prosecution or suit shall lie against any public servant for anything which is done in good 

faith in pursuance of this Law. 
60. Relating to marine fishery, provisions of the Fisheries Act, Rules and Directives shall be in 

force only in so far as they are not inconsistent with this Law. 
61. For implementing the provisions of this Law, the Ministry concerned:- 

(a) may with the approval of the Government, issue necessary procedures; 

(b) may issue necessary orders and directives. 
 

3.1.3.2 Law Relating to Aquaculture,1989  
Chapter II 

Application for Lease or Licence 

3. A person desiring to carry out aquaculture in the land for aquaculture or in fisheries waters not 

pertaining to any Government department or in reserved fisheries waters shall apply for a lease to 
the Department in the prescribed application form. 

4. A person who has obtained a lease or a person desiring to carry out aquaculture shall apply for 
a licence to the Department in the prescribed application form. 

5. A person wishing to hatch fish for sale or a person desiring to breed fish for display on a 
commercial scale shall apply for a licence to the Department in the prescribed application form. 

6. A person applying for a licence:- 

(a) has the right to carry out aquaculture only after obtaining a licence; 
(b) shall comply with the conditions prescribed by the Department; 

(c) if the fisheries waters or the land in which fish is to be bred pertains to any Government 
department, the conditions prescribed by such department shall also be complied. 

 

Chapter III 

Payment of Duties and Fees 

7. A person who has obtained a lease or a licence for aquaculture shall pay duties and fees payable 
out of the following duties and fees in the manner prescribed by the Department:- 

a) lease rent; 

(b) licence fee. 
8. The provision of section 7 shall not apply to the following operations:- 

(a) aquaculture operations carried out by the Department, works of research relating to aquaculture 
or extended development works; 

(b) works of research relating to aquaculture carried out with the approval of the Department. 

9. The Department shall prescribed the term of the lease, term of the licence, lease rent, licence fee 
and late fee. 

10. Payment of fee for fishing implements used in aquaculture shall be exempted. 
 

Chapter V 

Cancellation of the Lease or Licence 

23. The lease or licence is cancelled on the occurrence of any of the following:- 

(a) on the expiry of the term; 

(b) on being revoked; 
(c) on surrendering the lease or the licence to the Department when the fish breeder does not desire 

to continue his enterprise. 
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24. The Department may revoke the lease or the licence if on finding after investigation that the 

fish breeder has ceased to continue to engage in the aquaculture enterprise. 
Chapter VI 

Inspection and Action to be taken 

25. The Inspector shall carry out the following duties:- 
(a) inspecting the aquaculture enterprise within the area assigned to him or any area specially 

assigned to him; 
(b) taking legal action against any person who contravenes any provision of this Law in accordance 

with the prescribed procedure; 

(c) in taking action under sub-section (b) fishes, fishing implements and other implements and 
other implements in connection with fish breeding seized, be disposed of in accordance with the 

procedures; 
(d) performing other duties regarding aquaculture enterprise assigned by the Director General. 

 

Chapter VII 

Appeals 

26. If dissatisfied with the decision or order made by the Director General under sections 18, 19, 
20 or 22 of this Law, an appeal may be filed with the Minister within 30 days on receipt of such 

decision or order. 

27. The Minister may confirm, reject or alter the decision or order of the Director General. 
28. The decision of the Minister shall be final. 

 
Chapter VIII 

Prohibitions 

29. No person shall do the following:- 
(a) breeding of fish without licence; 

(b) obstructing navigation and flowing of water or polluting the water within the fisheries waters 

or abetting such acts; 
(c) importing live fish into the country and exporting live fish out of the country, without the prior 

permission of the Department; 
(d) breeding of fish prohibited by the Department. 

30. The holder of licence:- 

(a) shall not contravene any of the conditions prescribed by the Department; 
(b) shall not transfer the fisheries pond without the prior permission of the Department. 

 
Chapter IX 

Offences and Penalties 

31. Whoever is found guilty of committing any offence contained in section 29, shall be punishable 
with fine which may extend to kyats 10,000 or with imprisonment for a term which may extend to 

one year or with both. In addition, exhibits, fishes and fisheries ponds relating to the offence shall 
be confiscated. 

32. If holder of licence is found guilty of committing any offence contained in section 30, he shall 

be punishable with fine which may extend to kyats 5,000 or with imprisonment for a term which 
may extend to 6 months or with both. In addition, exhibits, fishes and fish ponds relating to the 

offence shall be confiscated. 
33. If a person convicted under section 31 or section 32 again commits the same offence he shall 

be punishable with twice the quantum of punishment prescribed. 
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Chapter x 

Miscellaneous 

34. Provision under this Law shall be observed by a Government department in fishing on land 
and fisheries waters relating to any Government department. 

35. Prior approval shall be obtained from the Department regarding import and export of fresh 
fishes into and out of the country. 

36. Exemption from applying for a licence is given to families who carry on aquaculture for 

personal consumption in a pond where water surface does not exceed 25 feet by 50 feet in 
dimension. 

37. Arrears of fees for the grant of lease or licence and damages for delay shall be recovered as if 
it were arrears of land revenue. 

38. Regarding the fishing enterprises already underway on the day this Law is promulgated:- 

(a) full particulars shall be submitted to the Department within the period prescribed by the 
Department; 

(b) holders of permit for the purpose of aquaculture under section 39 of the Land Nationalization 
Act, 1953 and holders of permit from a Government department for the purpose of aquaculture on 

the land or in the fishery waters relating to such department shall apply for a licence at the 

Department; 
(c) the Director General in matters other than those submitted under sub-section (b) may, after 

scrutiny, administer and direct as may be necessary; 
(d) action will be taken under this Law against those who continue to carry on without submitting 

the particulars under sub-section (a). 

39. For the purpose of carrying out the provisions of this Law, the Ministry concerned:- 
(a) may with the approval of the Government, issue necessary procedures; 

(b) may issue necessary orders and directives. 
 

3.1.2.3 Freshwater Fisheries Law,1991  

CHAPTER III 

Application for Lease and license and Issue There of 

4. A person desirous of operating a fishery in any leasable fishery shall purchase by a system of 
competitive bidding in an auction in the manners prescribed. 

5. A person desirous of operating a fishery in any freshwater fisheries waters other than a leasable 

fishery shall operate in the manners prescribed by payment of the fishing implement license fee or 
in the case of a floated tender by obtained a license after submitting sealed tender price. 

6. In a case of selling a leasable fishery by auction and in a case of granting a tender license in any 
freshwater fisheries waters, the Township Zone Officer-in-charge concerned shall sell by auction 

or grant a tender license in the manners prescribed. 

7. In a case of selling a leasable fishery by auction and in a case of granting a tender license, the 
Township Zone Officer-in-charge shall obtain the approval of the State or Divisional Officer-in- 

charge concerned. 
8. After obtaining the approval under section 7, the Township Zone Officer-in-charge shall issue 

a lease or a tender license. 
9. If an application is made to operate a fishery with any type of fishing implement in any 

freshwater fisheries waters, other than a case of granting a lease or a tender license the Township 

Officer-in-charge may issue a fishing implement license in the manners prescribed. 
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CHAPTER IV 

Application for Permission to Operate a Fishery in Foreign Currency and Permission There 

to 

10. Upon application by the following persons desirous of operating a fishery in the manners 

prescribed, the Director General may, with the approval of the Minister grant a lease or a tender 
license:- 

( a ) a foreigner residing abroad who is desirous of operating a fishery in foreign currency. 

( b ) any person or any organization desirous of operating with foreign capital in accordance with 
the Union of Myanmar Foreign Investment Law. 

11. If the case applied for under section 10 is permitted, the Director General:- 
( a ) shall determine the fishery rent, tender fee and license fee in foreign currency; 

( b) may stipulate the terms and conditions as may be necessary. 

12. A person applying for permission to operate a fishery under section 10 shall comply 
with the following on obtaining permission:- 

( a) paying the fishery rent, tender fee and license fee due; 
( b) abiding by the terms and conditions of the lease or license; 

( c) abiding by the existing laws of Myanmar. 
 

CHAPTER V 

Payment of Fishery Rent, Tender Fee and License Fee 

13. A person who has purchased the leasable fishery by auction shall pay the fishery rent which is 

the auction fee and a person who has been granted a tender license shall pay the tender fee and 
license fee in full on a cash down basis. 

14. The Director General may permit the payment of fishery rent by installment as prescribed in 

respect of leasable fisheries in remote areas. 
15. A person who has obtained a fishing implement license in any freshwater fisheries waters other 

than a leasable fishery shall pay the license fee due in full on a cash down basis. 
16. In a case where the fishery rent is permitted to be paid by installment under section 14, a person 

who has failed to do so shall pay the fishery rent due and also fine as may be prescribed. 

17. The Director General may exempt the payment of fishery rent, tender fee and license fee in 
respect of the following operations:- 

( a) fishery research conducted with the permission of the Department; 
( b) fishery operated by any Government department or any Government organization not as an 

economic enterprise, but for the consumption of the employees of its department or organization. 

CHAPTER VI 

Duties and Rights of a Person who has obtained Permission to Operate a Fishery 

18. The duties of a person who has obtained permission to operate a fishery are as 
follows:- 

( a) Payment in full of the fishery rent, tender fee and license fee due; 

( b) abiding by the terms and conditions of the lease or license and directives issued by the 
Department; 

( c) carrying out free of charge in fishery research conducted with the permission of the 

Department. 
19. The rights of a person who has obtained permission to operate a fishery are as 

follows:- 
( a) being entitled to operate the fishery in accordance with the terms and conditions of the lease 

or license; 

( b) being entitled to apply for refund. 
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CHAPTER IX 

Application for Refund 

25. If any of the following events occur, a person who has obtained a lease or a person who has 

been granted a tender license may apply for refund to the Township Zone Officerin-charge 

concerned in accordance with the manner prescribed:- 
( a ) having had the lease or tender license suspended or revoked in the interest of the State; 

( b ) having suffered reverses in the production of fish due to natural disaster or any other valid 
cause. 

26. If application is made under section25, the Township Zone Officer-in-charge concerned shall 

continue to take measures in accordance with the procedures. 
27. If the director General State, Divisional or Township Zone Officer-in-charge finds on 

investigation that the application made under section 25 is true and correct, he shall pass orders for 
the amount of refund to be made to the person who has obtained a lease or a person who has been 

granted a tender license, entitled thereto, in accordance with the power conferred by the Minister 

under section 21 sub-section ( b). 
28. The Minister shall give a decision on applications for refund, the amount of which is beyond 

the pecuniary limit of the Director General and the State, Divisional or Township Zone Officer- 
in-charge. 

29. If an order is passed for the refund to be made under section 27 or section 28, the Township 

Zone Officer-in-charge concerned shall make a refund in accordance with the procedures to the 
person who has obtained a lease or the person who has been granted a tender license. 

CHAPTER X 

Invalidation of Permission to Operate a Fishery 

30. When any of the following events occur, permission to operate a fishery is invalidated:- 

( a ) expiry of the term permitted; 
( b ) revocation or cancellation of the lease, tender license or fishing implement license; 

( c ) the Officer-in-charge of the Department finding on investigation that the fishery has been 
abandoned; 

( d ) surrender of the lease, tender license or fishing implement license by the person who has 

been permitted to operate a fishery when he desires to discontinue his operation. 
CHAPTER XI 

Appeals 

31. ( a ) If dissatisfied with an order or decision passed by the Township Officer-incharge in respect 

of a fishing implement license, an appeal may be filed with the Township Zone Officer-in-charge 

within 30days of the receipt of such order or decision; 
( b ) The Township Zone Officer-in-charge may confirm, set aside or alter the order or decision 

passed by the Township Officer-in-charge; 

( c ) If dissatisfied with an order or decision passed by a Township Zone Officer in-charge under 
sub-section ( b), an appeal may be field with the State or Divisional Officer-in-charge concerned 

within 30days of the receipt of such order or decision; 
( d ) In an appeal field under sub-section ( c ), the State or Divisional Officer-incharge may 

confirm, set aside or alter the order or decision passed by the Township Zone Officer-in-charge. 

No further appeal shall lie on the order or decision passed by the State or Divisional Officer-in- 
charge. 

32. ( a ) If dissatisfied with an order or decision passed by the Township Zone, State or Divisional 
Officer-in-charge in respect of a lease, tender license or administrative matter concerning a fishery, 

an appeal may be filed with the Director General within 30days of the receipt of such order or 
decision; 

( b ) The Director General may confirm, set aside or alter the order or decision passed the 

Township Zone, State or Divisional Officer-in-charge under subsection ( a ); 



 

3-20  

Environmental                The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 

( c) No further appeal shall lie if the order or decision passed by the Director General under sub- 

section (b) covers any of the following matters:- 
( i) administrative matter concerning a fishery; 

(ii) a lease or a tender license to the value of up to kyats 300000; 

( d) If dissatisfied with an order or decision passed by the Director General concerning a lease or 
tender license to the value of over kyats 300000, an appeal may be filed with the Minister within 

30 days of the receipt of such decision or order; 
( e) The decision of the Ministry in respect of the matter contained in sub-section 

(c) shall be final and conclusive. 

 
 

CHAPTER XII 

Prohibitions 

33. No one shall operate a fishery without a lease license or permission issued under this Law. 

34. No one shall do the following in any freshwater fisheries waters:- 
( a) catching fish or causing mischief with explosive substance, poison, chemicals and dangerous 

material of a like nature; 
( b) catching fish by a prohibited method and fishing implement; 

( c) catching fish of a prohibited species and size; 

( d) catching fish during a prohibited period and at a prohibited place. 
35. No one shall, after purchasing by fishery auction or after being granted tender license fail to 

pay within the prescribed period fishery rent, tender fee, license fee and fines due, without the 
permission of the Department. 

36. No one shall erect, construct, place, maintain or use any obstruction such as a dam, bank or 

weir in a fresh water fisheries waters without the permission of the Department. 
37. A person who has obtained permission to operate a fishery shall not violate any condition 

contained in a lease, tender license or fishing implement license. 

38. No one shall do the following within the boundary of a fishery or fishery creek:- 
( a) cutting undergrowth or setting on fire habitat of fish; 

( b) impairing the natural condition of a fishery so as to disrupt the flow of water in the main 
fishery. 

39. No one shall cultivate agricultural crops within the boundary of a fishery creek. 

40. No one shall cause harassment of fish and other aquatic organisms or pollution of the water in 
a freshwater fisheries waters. 

41. No one shall alter the quality of water, volume of water or the water-course in a leasable fishery, 
reserved fishery and creeks contiguous thereto or in water-courses. 

 

CHAPTER XIII 

Penalties 

42. Whoever violates the provision of section 33 shall, on conviction:- 
( a) if it is a case of operating a fishery without a fishing implement license be punished with a 

fine which may extend to kyats 5000 or with imprisonment for a term which may extend to 6 

months or with both; 
( b) if it is a case of operating a fishery without a lease or a tender license be punished with a fine 

which may extend to kyats 20000 or with imprisonment for a term which may extend to 2 years or 
with both. 

43. Whoever violates any provision of sections 35, 36, 38 ,39, 40 or 41 shall, on conviction be 

punished with fine which may extend to kyats 10000 or with imprisonment for a term which may 
extend to 1 year or with both. 

44. If a person who has obtained a lease or who has been granted a tender licence or who has 
obtained a fishing implement license violates the provision of section 37,he shall, on conviction: 
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(a) if it is a case of violation of any condition of the fishing implement licence be punished with 

fine which may extend to kyats 3000 or with imprisonment for a term which may extend to 3 

months or with both; 
(b) if is a case of violation of any condition of the lease or tender licence , be punished with fine 

which may extend to kyats 10000 or with imprisonment for a term which may extend to 1 year or 
with both. 

45. Whoever violates any provision of section 34 shall, on conviction be punished with fine which 

may extend to kyats 30000 or with imprisonment for a term which may extend to 3 years or with 
both. 

46. Whoever abets, attempts or conspires in the commission of any offence under his Law shall be 
liable to the punishment provided in this Law for such offence. 

47. If a person convicted of any offence under this Law commits the same offence again, he shall 

be punished with twice the quantum of punishment prescribed. 
 

CHAPTER XIV 

Miscellaneous 

48. The provision contained in section 403 sub-section (1)of the Code of Criminal procedure to 

the effect that any offence for which an order for conviction or acquittal has been passed shall not 
be tried again, shall not apply to action taken by the Director General under this Law. 

49. Notwithstanding anything contained in any other Law for the tine being in for the time being 
in force, an order passed by any court under this Law shall not affect any action taken by the 

Director General under this Law. 
50. Cases sent up for trial under this Law are prescribed as cognizable offences. 

51. The Officer-in-charge of the Department may, if necessary request the assistance of the 

Peoples’police Force concerned in the discharge of his duties and powers. 
52. The granting of lease and license and permission to operate a fishery in respect of the 

freshwater fisheries waters shall only be made by the Department. 
53. The Department shall, in consultation with the Government department concerned prepare 

maps demarcating the limits of the leasable fishery and reserved fishery. 

54. The fishery rent, tender fee, license fee and fines due under this Law shall be recovered by the 
Officer-in-charge of the Department as if they were arrears of land revenue. 

55. No suit or prosecution shall lie against any public servant for anything which is done in good 
faith under this Law. 

56. The existing Fisheries Act, Rules and Directives made there under in respect of the freshwater 

fishery shall be in force only in so far as they are not inconsistent with this Law. 
57. For the purpose of carrying out the provisions of this Law, the Ministry concerned :- 

( a ) may, with the approval of the Government issue such procedures as may be 
necessary; 

( b ) may issue such orders and directives as may be necessary 

 
3.1.3.4 The Myanmar Territorial Sea and Maritime Zones Law,2017 

Chapter II 

Objectives 

3. The objectives of this Law are as follows: 

(a) to have security, rule of law and tranquility for the interests of the State in the territorial sea, 
contiguous zone, exclusive economic zone and continental shelf; 

(b) to protect and conserve, and excavate natural resources systematically for long term in the 

territorial sea and maritime zones of the State and to do marine scientific researches; 
(c) to protect and conserve from the pollutions on the sea, airspace and impact on marine 

environment through the territorial sea and 
maritime zones of the State. 
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Chapter III 

Territorial Sea 

4. The territorial sea of the State extends seawards to a distance of twelve nautical miles from the 
baselines. 

5. The sovereignty of the State extends to the territorial sea, to its seabed, subsoil and to the 
airspace over the territorial sea. 

6. (a) Unless it is contrary to the provisions of this Law, vessels of all states other than foreign 

warships shall enjoy the right of innocent passage through the territorial sea. This passage shall be 
deemed to be innocent passage so long as it is not prejudicial to the peace, rule of law and 

tranquility or security of the State; 
(b) A foreign warship may pass innocent passage through the territorial sea only if prior permission 

of the government is obtained; 
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(c) The relevant government department and government organization has the right to direct 

foreign warship entering without getting prior permission of the government to leave immediately 
from the area where they arrive through the territorial sea. 

7. During the passage through the territorial sea: 

(a) any foreign ship shall observe the existing laws of the State; 
(b) any foreign ship shall traverse the territorial sea by the shortest way without stopping or 

anchoring except by reason of natural disaster or force majeure; 
(c) a foreign fishing vessel shall keep systematically its fishing gear and equipment in a secured 

position for sea; 

(d) foreign research vessel shall do research only if prior permission of the Government is 
obtained; 

(e) foreign submarines and other underwater vehicles shall navigate on the surface of the sea and 
show their flag. 

8. If a foreign ship engages in any of the following activities while innocent passage through the 

territorial sea, it shall be considered to be prejudicial to the peace, rule of law and stability or 
security of the State: 

(a) any threat, use of force or any other act against the sovereignty, territory integrity or political 
independence of the State or in any other manner in violation of the principles of international law 

embodied in the Charter of the United Nations; 

(b) any exercise or practice or use with weapons of any kind; 
(c) collecting information to the prejudice of the security or defense of the State; 

(d) act of propaganda that affects the security or defense of the State; 
(e) the launching, landing or taking on board of any aircraft; 

(f) the launching, landing or taking on board of any military device; 
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(g) the loading and unloading of any commodity, currency, person or animal which are not 

permitted under the existing customs, fiscal, immigration or sanitary laws; 
(h) act to pollute and affect the sea, airspace and impact on marine environment; 

(i) catching acquatic animals including fishes, by any way, fishing, supporting and preparing for 
these businesses, and making to damage the natural resources; 

(j) the carrying out of research or survey activities; 

(k) any act aimed at interfering with any systems of communication, any other facilities or 
installations or structures of the State; 

(l) any other activity not having a direct bearing on innocent passage. 

9. The Foreign ship shall observe the relevant existing laws and international rules for protection 
of collision at the sea in the innocent passage through the territorial sea. 
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10. (a) Oil tankers, nuclear-powered ships and the ships carrying other inherently dangerous or 

noxious substances by nuclear or by nature shall pass sea lanes , controlled and designated by the 

State. 
(b) The relevant ship shall, when passing under sub-section (a), carry necessary documents and 

observe precautionary measures established for such ships by international agreements. 
11. The relevant ministry shall take into account the following facts in the designation of sea lanes 

and the prescription of traffic separation schemes on charts with the approval of government and 

shall promulgate it to know the public: 
(a) the recommendations of the competent international organization for this purpose; 

(b) any channels customarily used for international navigation; 
(c) the special characteristics of particular ships and channels; 

(d) the density of traffic. 
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12. The Government: 

(a) may take the necessary steps in its territorial sea to prevent passage which is not innocent; 
(b) may take the necessary steps to prevent any breach of conditions relating to ships proceeding 

to internal waters or a call at a port facility outside internal waters; 

(c) may suspend temporarily the innocent passage of foreign ships in the territorial sea if such 
suspension is necessary for the protection of the security of the State. Such suspension shall take 

effect after having been duly published. 
13. No charge shall be levied upon foreign ships by reason only of their passage through the 

territorial sea. However, the State may levy on specific services rendered to the ship. 

14. The relevant government departments and government organizations may, in accordance with 
the law, stop, investigate, search, arrest and prosecute the vessel relating to the following offences 

and matters which occur on board foreign ships passing through the territorial sea: 
(a) being the consequences of the crime which extends to the State; 

(b) being the crime which disturbs the peace, the rule of law, and tranquility of the State; 

(c) being the request for assistance of the State by the master of the ship or by a diplomatic agent 
or consular officer of the flag State; 

(d) being necessary measures for the suppression of illicit traffic in narcotic drugs or psychotropic 
substances; 

(e) being necessary measures for the suppression of the act of violence, trafficking in persons, 

smuggling in persons or arms trafficking or piracy directly or indirectly. 
15. The relevant government departments and government organizations may, after the foreign 

ships violates any existing laws in the internal waters of the State, 
6 This PC/ Data(D)/2017 Law/ Myanmar Territorial Sea and Maritime Zones Law take any steps 

according to the provisions of section 14 while passing through the territorial sea after leaving 

internal waters. 
16. The State may exercise civil jurisdiction in the following matters relating to the innocent 

passage of foreign ship through the territorial sea: 
(a) failure of obligations or liabilities assumed or incurred by the foreign ship in the course or for 

the purpose of its voyage through the internal waters and territorial sea of the State; 
(b) imposition of any liability by a foreign ship for the purpose of civil proceedings in the internal 

waters. 

Chapter IV 

Contiguous Zone 

17. The contiguous zone of the State is an area beyond and adjacent to the territorial sea and 

extends to a distance of 24 nautical miles from the baselines. 
18. In the contiguous zone, the State has the right to exercise necessary control relating to the 

following matters: 
(a) to safeguard the security of the State; and 
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(b) to prevent infringement of the customs, fiscal, immigration or sanitary laws of the State and to 

punish the persons who violate them in accordance with the laws. 
Chapter V 

Exclusive Economic Zone 

19. The exclusive economic zone of the State is an area beyond and adjacent to the territorial sea. 
Such exclusive economic zone extends to a distance of 200 nautical miles from the baselines. 

20. The State has the following rights and jurisdiction to exercise within exclusive economic zone: 
(a) sovereign rights and authority for exploring, exploiting, conserving and managing the natural 

resources on the seabed, the seabed and its subsoil, the waters superjacent to the seabed and the 

water level in the 
7 This PC/ Data(D)/2017 Law/ Myanmar Territorial Sea and Maritime Zones Law exclusive 

economic zone, and other activities for the economic exploration, exploitation, and aquaculture 
including the production of energy from the water, currents and winds; (b) exclusive rights and 

jurisdiction for the establishment, maintenance and use of artificial islands, off-shore terminals, 

installations and structures, and jurisdiction which can specify the security area for such places; 
(c) exclusive jurisdiction to authorize, regulate and control marine scientific research; 

(d) rights and jurisdiction to protect and conserve the marine environment sustainability and to 
prevent and control marine pollution; 

(e) other rights provided for in the United Nations Convention on the Law of the Sea, 1982. 

21. In the exclusive economic zone, all States may enjoy the right of freedom of navigation, over 
flight within the air space over the zone and laying of submarine cable, pipelines and its related 

facilities in accordance with the law. In doing so, it shall not affect the rights and jurisdiction of 
the State. 

22. The relevant government departments and government organizations may, in accordance with 

the existing laws, search, inquiry, arrest and prosecute any ship for exploring, exploiting, 
conserving and managing the natural resources in the exclusive economic zone. 

Chapter VI 

Continental Shelf 

23. The continental shelf of the State comprises the seabed and subsoil of the submarine areas that 

extends beyond the territorial sea throughout the natural prolongation of its land territory to the 
outer edge of the continental margin. 

24. The natural resources of the continental shelf consist of: 

(a) the mineral and living and non-living resources. Living and nonliving resources include living 
organisms belonging to sedentary species and organisms which, at the harvestable stage, either are 
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immobile on or under the seabed or are unable to move except in constant physical contact with 

the seabed or the subsoil; 

(b) natural resources notified by the government from time to time. 
25. The State has the right to exercise the following rights and jurisdiction in the continental shelf: 

(a) exploration, exploitation, conservation and management of the natural resources; 
(b) establishment, maintenance and use of artificial islands, off-shore terminals, installations and 

structures; 

(c) jurisdiction to authorize, regulate and control marine scientific research. 
(d) conservation and protection of marine environment, and reduction, prevention and control of 

marine pollution due to submarine cables, pipelines and its related facilities; 
(e) underground tunnelling; 

(f) prescribing other rights provided from time to time by the international law. 

Chapter VII 

The Right of Hot Pursuit 

26. The State may, in accordance with the stipulations, exercise the right of hot pursuit of a foreign 
ship which violates or is believed that it has violated this Law and other existing laws. Such right 
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of hot pursuit ceases if a foreign ship pursued enters its territorial sea or the territorial sea of a third 

State. 
Chapter VIII 

Demarcation of sea boundary with neighbouring countries 

27. The sea boundary line of Myanmar-Bangladesh is demarcated by the judgment of the 
International Tribunal on the Law of the Sea issued on 14 March, 2012. The coordinates of sea 

boundary line of Myanmar-Bangladesh is as mentioned in Annexe (B) and the nautical chart of 
boundary line is as mentioned in Annexe (C). 

9 This PC/ Data(D)/2017 Law/ Myanmar Territorial Sea and Maritime Zones Law 

28. The sea boundary line of Myanmar-India is demarcated by the bilateral agreement concluded 
in 1986. The coordinates of sea boundary line of MyanmarIndia is as mentioned in Annexe (B) 

and the nautical chart of boundary line is as mentioned in Annexe (C). 
29. The sea boundary line of Myanmar - Thailand is demarcated by the bilateral agreement 

concluded in 1980. The coordinates of sea boundary line of Myanmar Thailand is as mentioned in 

Annexe (B) and the nautical chart of boundary line is as mentioned in Annexe (C). 
Chapter IX 

Prohibitions 

30. No one shall move any objects, including ancient objects and historic objects at the seabed of 

the contiguous zone without the prior permission of the Government. 

31. No one shall act any of the followings in the exclusive economic zone without the prior 
permission of the Government: 

(a) exploration; 
(b) exploitation of natural resources; 

(c) doing research; 

(d) excavating or drilling for any purpose; 
(e) establishing, maintaining or using artificial island, off-shore terminal, 

installations and structures. 

32. No one shall act any of the followings in the continental shelf without the 
prior permission of the Government: 

(a) exploration; 
(b) exploitation of natural resources; 

(c) doing research; 

(d) searching, excavating or drilling for any purpose; 
(e) establishing, maintaining or using artificial island, off-shore terminal, 

installations and structures; 
10 This PC/ Data(D)/2017 Law/ Myanmar Territorial Sea and Maritime Zones Law 

(f) extending or maintaining submarine cables and pipelines. 

Chapter X 

Offences and Penalties 

33. Whoever violates any prohibitions contained in sections 30, 31 or 32 or any rules issued under 
this Law shall, on conviction, be punished with imprisonment not exceeding seven years or with a 

fine or with both. If an offender is a foreigner or a person who relates to the interests of a foreign 

country, he shall pay a fine determined by the court with foreign currency in accordance with 
prescribed currency exchange rate. 

34. Whoever abets in violation of any prohibitions of sections 30, 31 or 32 or any rules issued 
under this law shall, on conviction, be punished with a fine as prescribed in original offence. If an 

offender is a foreigner or a person who relates to the interests of foreign country, he shall pay a 
fine determined by the court with foreign currency in accordance with prescribed currency 

exchange rate. 

35. Whoever attempts to violate any prohibitions of sections 30, 31 or 32 or any rules issued under 
this Law shall, on conviction, be punished with imprisonment not exceeding three years or with a 
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fine or with both. If an offender is a foreigner or a person who relates to the interests of a foreign 

country, he shall pay a fine determined by the court with foreign currency in accordance with 

prescribed foreign currency exchange rate. 
36. Whoever violates or attempts or abets to violate any prohibitions of sections 7, 8 or 10 shall 

have action taken under relevant existing laws. 
37. The relevant court may confiscate any ship other than warships out of ships which are involved 

in any offence mentioned in sections 33, 34 and 35. Equipment installed on any part of the ship 

and instruments on board of that ship may be confiscated. 
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Chapter XI 

Miscellaneous 

38. The State may take action against any offenders for the conservation and protection of marine 

environment. 
39. An action taken against any offender under this Law shall not preclude the right to take action 

under any other existing laws. 
40. The actions taken against any offender under section 36 shall not affect the matters relating to 

civil jurisdiction contained in section 16. 

41. There shall be no prosecution under this Law without the prior sanction of the Government. 
42. In implementing the provisions of this Law: 

(a) the relevant ministry may issue rules, regulations and bye-laws with the approval of the Union 
Government; 

(b) the relevant ministry may issue notifications, orders, directives and procedures. 

43. The Territorial Sea and Maritime Zone Law (The PyithuHluttaw Law No.3, 1977) is hereby 
repealed by this Law. 

 

3.1.3.5 Private Industrial Enterprise Law, 1990 
Section 3. Private Industrial Enterprises shall be conducted in accordance with the following basic 
principles: 

(a) to enhance the higher proportion of the manufacturing value added in the gross national product 
and value of services, and to increase the production of the respective economic enterprises which 

are related to the industrial enterprise; 

(b) to acquire modern technical know-how for raising the efficiency of industrial enterprises and 
to establish the sale of finished goods produced by the industrial enterprise not only in the local 

market, but also in the foreign market; 
(c) to cause utilization by relying mainly as local natural resources; 

(d) to cause narrowing down of the gap between rural development and urban development by 

causing the development and improvement of industrial enterprises; 
(e) to cause opening up of more employment opportunities; 

(f) to cause avoidance of or reduction of the use of technical know-how which cause environmental 
pollution; 

(g) to cause the use of energy in the most-economical manner. 

3.1.3.6 The Factories Act, 1951 
The Factories Act, 1951 and Law Amending the 1951 Factories Act -Pyidaungsu Hluttaw Law 

No. 12/2016 contains provisions for the proper disposal of waste and effluents in factories; 
treatment of waste water; regulations for health and cleanliness in factories, and the prevention of 

hazards. 

Section 23: Fencing of Machinery 

(1) In every factory the following shall be securely fenced by safe-guards of substantial 

construction which shall be constantly maintained and kept in position while the machinery is in 
operation: - 
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Section 30: Hoists and Lifts 

(1) Every hoist or lift shall be of good mechanical construction, sound material and strength and 

shall be properly maintained. 
(2) Every hoist or lift shall be thoroughly examined by an authorized examiner at least once in 

every period of six months and a register shall be kept containing the prescribed particulars for 
every such examination. 

(3) Every hoist-way or lift-way shall be sufficiently protected by an enclosure fitted with gates. 

The hoist or lift and every such enclosure shall be so constructed as to prevent any person or thing 
from being trapped between any part of the hoist or lift and any fixed structure or moving part. 

(4) The maximum safe working load shall be clearly marked on every hoist or lift and no load 
greater than that shall be carried thereon. 

(5) The cage of every hoist and lift used for carrying persons shall be fitted with a gate on each 

side which provides access to a landing. 
Section 32: Revolving Machinery 

(1) In every factory in which the process of grinding and abrading is carried on there shall be 
permanently affixed to or placed near each machine in use a notice indicating the maximum safe 

working peripheral speed of every grinding of abrading wheel. The speed of the shaft or spindle 

upon which the wheel is mounted, and the diameter of the pulley necessary to secure such safe 
working peripheral speed. 

(2) The speeds indicated in notice under sub section (1) shall not be exceeded. 
(3) Effective measures shall be taken in the factory to ensure that the safe working peripheral speed 

of every revolving vessel, cage, basket fly wheel, pulley, discs or similar appliance driven by power 

is not exceeded. 
Section 33 (1): Pressure Plant 

(1) If in any factory, any part of the machinery or plant used in a manufacturing process is operated 
at a pressure above atmospheric pressure, effective measures shall be taken to ensure that safe 

working pressure of such parts is not exceeded. 

(2) The President may make rules providing for the examination and testing of any plant or 
machinery refer to in sub section (1) and prescribing such other safety measures in relation thereto 

as may in his opinion be necessary in any factory or class of factories. 
Section 35: Heavy Lifting 

(1) No woman adolescent or child shall be employed in any factory to lid or carry or move any 

load so heavy as to be likely to cause injury. 
(2) The President may make rules prescribing the maximum weights that may be lifted, carried or 

moved ordinarily by persons employed in factories or in any class or description of factories or in 
carrying on specified process. 

Section 37: Protection of Eyes 

In respect of any such manufacturing process carried on in any factory as may be prescribed, being 
a process, which involves- 

(a) risks of injury to the eyes from particles or fragments thrown off in the course 
(b) of the process; or 

(c) risk to the eyes of exposure to excessive light, the President may make rules that require that 
effective screens or suitable goggles shall provide for the protection of persons employed on, or in 

the immediate vicinity of the process. 

Section 37: Protection from Fumes 

(1) In any factory no person shall enter or be permitted to enter any chamber, tank, vat, pit, pipe, 

flue or other confined space in which dangerous fumes are liable to be present to such an extent as 

to asphyxiate persons, unless it is provided with a man-hole of adequate size, or other effective 
means of egress. 

(2) No portable electric light of voltage exceeding 24 volts shall be permitted in any factory for 
use inside any confined space referred to in sub-section (1), and where the dangerous fumes present 
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are likely to be inflammable, no lamp or light other than that of flame-proof construction shall be 

permitted to be used in such confined space. 

(3) No person in any factory shall enter or be permitted to enter any such confined space referred 
to in sub-section (1) unless all possible measures have been taken to remove any fumes which may 

be present and to prevent any ingress of fumes and unless either, 
(a) a certificate in writing has been given by an authorized examiner, based on a test carried out 

by himself, that the space is free from dangerous fumes and fit for persons to enter; or 

(b) the person entering is wearing a suitable breathing apparatus and a belt securely attached to a 
rope the free end of which is held by a person standing outside the confined space. 

(4) In every factory suitable breathing apparatus, reviving apparatus and belts and ropes shall be 
kept ready for immediate use in the vicinity of any such confined space which any person has 

entered. All such apparatus shall be examined at regular intervals and certified by an authorized 

examiner to be fit for use; and a sufficient number of the persons from amongst the employed in 
every factory shall be trained in the use of all such apparatus and in artificial respiration. 

(5) In any factory no person shall be permitted to enter any boiler, boiler furnace, boiler flue, 
chamber, tank, vat, pipe, or other confined space for the purpose of working or making any of 

examination therein until it has been sufficiently cooled by ventilation or otherwise so as to be safe 

for persons to enter. 
(6) The President may make rules prescribing the minimum dimensions of the manholes referred 

to in sub-section (1), and may by order in writing exempt or subject to such conditions as he may 
think fit, any factory or class or description of factories from compliance with any of the provisions 

of this section. 

Section 39: Explosive or Inflammable Dust, Fume, Etc. 

(1) Where in any factory any manufacturing process produces dust, fume or vapor of such nature 

and to such an extent as to be liable to explode on ignition. All possible measures shall be taken to 
prevent any such explosion by – 

(a) effective enclosure of the plant or machinery used in the manufacturing process; 

(b) removal or prevention of accumulation of dust, fume or vapor; 
(c) isolation or effective enclosure of all possible sources of ignition 

(2) Where in any factory the plant or machinery used in a process referred to in sub-section (1) is 
not so constructed as to withstand the force of such an explosion, all possible measures shall be 

taken to prevent the spread of the explosion and to minimize the damage caused thereby, by 

providing chokes, baffles, vents or other effective appliances in the plant or machine. 
(3) Where in any factory any part of a plant or machinery that contains any explosive or 

inflammable fumes and vapor under pressure greater than atmospheric pressure, such part shall 
not be opened except in accordance with the following provisions, namely: - 

a) before the fastening of any joint of any pipe connected with such part is loosened, any flow of 

gas or vapor into the part or into any such pipe shall be effectively stopped by a stop-valve or other 
means; 

b) before any such fastening of any joint or any pipe or the firmly fastened cover is removed, all 
measures shall be taken to reduce the pressure of the fume or vapor in the part or pipe to 

atmospheric pressure; 
c) where any such fastening has been loosened or removed effective measures shall be taken to 

prevent any explosive or inflammable fume or vapor from escaping from the pipe plant or parts of 

machinery until such cover or joint has been firmly re-fastened or firmly refaxed. 
(4) No plant, tank or vessel which contains, or has contained any explosive or inflammable 

substance, shall be subjected in any factory to any welding, brazing, soldering or cutting operation 

involving the application of heat, unless adequate measures have been taken to remove such 
substance and fumes arising therefrom, or to render such substance and fumes non- explosive or 

non-flammable, and unless a certificate in writing has been given by a competent examiner after a 
test carried out by himself that the plant, tank, or vessel is free from explosive or flammable vapor. 
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No such substance shall be allowed to enter such plant, tank or vessel after any such operation, 

until the metal has cooled sufficiently to prevent any risk of igniting the substance. 
Section 40: Arrangements to be Made in Case of Fire 

(1) Every factory shall be provided with such means of escape in case of fire as may be prescribed, 

and if it appears to the Inspector that any factory is not so provided, he may serve on the manager 
of the factory an order in writing specifying the arrangements which, in his opinion, should be 

carried out to bring the factory into conformity with the provisions of this section and any rules 
made thereunder, and requiring them to be carried out before a date specified in the order. 

(2) In every factory the doors affording egress from any room shall not be locked or fastened so 

that they cannot be easily and immediately opened from the inside while any person is within the 
room, and all such doors, unless they are of the sliding type, shall be constructed to open outwards. 

(3) In every factory, every window, door or other exit affording a means of escape in case of fire, 
other than the means of exit in ordinary use, shall be distinctively marked in a language understood 

by the majority of workers and in red letters or by some other effective and clearly understood 

sign. 
(4) In every factory there shall be installed apparatus to give warning in case of fire clearly audible 

to every person employed in the factory. 
(5) A passage - way giving access to such means of escape in case of fire shall be kept clear for 

the use of all workers in every room of the factory. 

(6) Effective measures shall be taken to ensure that in every factory- 
(a) where more than twenty workers are ordinarily employed in any place on the lowest floor, or 

(b) where explosive or highly flammable materials are stored or used, all the workers are familiar 
with the means of escape in case of fire and have been adequately trained in the procedure to be 

followed in such case. 

 

3.1.3.7 Myanmar Citizen Investment Law, 2013 
Section 4. The followings are the basic principles under this law: 
(a) Supporting the main objectives of the national economic development plan; 

(b) Safeguarding the citizen obtained, should obtain economic enterprise and opportunities; 

(c) Developing employment opportunities; 
(d) Acquisition of high technology and development of manufacturing business by high 

technology; 
(k) Revealing less energy consuming businesses; 

(p) Participating investments in local development work, by emigrant citizen, intellectuals, 

intelligentsia, entrepreneurs; 
(q) Developing intellectual property manufacturing and services; 

(r) Supporting environmental conservation and protection. 
Section 11. The duties of the commission are as follows: 

(a) In scrutinizing the proposals of the investment, taking into consideration on the facts such as 

affecting national security, financial credibility, economic justification of the business, 
appropriateness of technology, protection and conservation of environment. 

Section 15. The duties of an investor are as follows: 
(f) Carrying out not to cause environmental pollution, damage in accord with existing laws in 

respect of investment business; 

 

3.1.3.8 Public Health Law, 1972 
Section 3 of the Public Health Law empowers the Government of the Union of Myanmar to carry 
out measures relating to environmental health, such as garbage disposal, use of water for drinking 

and other purposes, radioactivity, protection of air from pollution, sanitation works and food and 

drug safety. 
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Provisions to promote and safeguard public health including measures and prohibitions regarding 

environmental health 

Section 9 of this law empowers the Government to carry out measures relating to environmental 
health, such as garbage disposal, use of water for drinking and other purposes, radioactivity, 

protection of air from pollution, sanitation works and food and drug safety. However, detailed 
provisions do not exist to ensure more effective and comprehensive regulation of these areas. 

 

3.1.3.9 The Prevention and Control of Communicable Disease Law, 1995 
The Prevention and Control for Communicable Diseases Law (No. 01/1995) (Revised in No. 
16/2011) includes Provisions to prevent the outbreak of communicable diseases; regulate 

environmental sanitation; and measures in the event of a disease epidemic. 

Section 8 

Aim: For the prevention and control of Communicable Disease. 

Under the supervision and guidance of the Health Officer of the relevant area, undertake the 

responsibility of carrying out the following environmental sanitation measures: - 
(a) in-door, out-door sanitation or inside the fence outside the fence sanitation; 

(b) well, ponds and drainage sanitation; 
(c) proper disposal of refuse and destruction thereof by fire; 

(d) construction and use of san1tary latrines; and 

(e) other necessary environmental sanitation measures. 

3.1.3.10 The Control of Smoking and Consumption of Tobacco Product Law, 2006 (Section 9) 
The Control of Smoking and Consumption of Tobacco Product Law (No. 05/2006) 

Chapter IV - Non-Smoking Areas 

Section 6. The following compounds, buildings, rooms and places are non-smoking areas: 
(a) hospital buildings, offices, compounds and other buildings in the compound except staff houses 

and apartments in the hospital compound; 

(b) medical treatment centers and clinics; 
(c) stadium and indoor playing fields; 

(d) children drill sheds and playgrounds; 
(e) teaching buildings, classrooms, offices, compounds and other buildings in the compound 

except staff houses and apartments in the school compound; 

(f) teaching buildings of universities, degree colleges, colleges and institutes, classrooms and 
offices; 

(g) opera houses, cinema halls, video halls and other buildings of entertainment; 
(h) marts, department stores, stores and market sheds; 

(i) museums, archives, public libraries and reading rooms; 

(j) elevators and escalators; 
(k) motor vehicles and aircrafts for passenger transport; 

(l) air-conditioned public rooms; 
(m) public auditoriums; 

(n) teaching buildings and classrooms of private tuition classes and training schools; 

(o) other public compounds, buildings and places prescribed through notification by the Ministry 
of Health. 

Section 7. Places to which the public have access in the following buildings, vehicles and crafts 
are non- smoking areas except the private offices and rooms. However, specific places where 

smoking is allowed, shall be arranged in such areas: 

(a) buildings of offices and departments; 
(b) buildings of factories and workshops; 

(c) buildings of hotels, motels, guest houses and lodging houses;  
(d) buildings of railway stations, airports, ports and highway bus terminals; 
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(e) restaurants; 
(f) trains and vessels for passenger transport: 

(g) other public buildings, rooms and places prescribed through notification by the Ministry of 

Health. 

 

3.1.3.11 The Myanmar Fire Force Law, 2015 (Section 25) 
The Myanmar fire force law, 2015 covers requirements for firefighting and fire protection as 
follows) 

Chapter (2) Section (3-a, b, c, d) It is covered all the issue of man- 

made disaster to the nations 

Chapter (8) Section (15-a, b, c, d), 

Section (17- a, b, c, d, e, 
f) 

It is covered all the steps how to 

protect the fire issues 

Chapter (11) Section (24) Section (25- 

a,  b)  Section  (26)  (27), 
(28), (29), (30), (31), 
(32), (33) 

Issue of Prohibitions and plan 

how to manage for firefighting 

Chapter (12) Section (34), (35), (36), 

(37), (38), (39) 

Penalties 

Chapter (13) Section  (40),  (41), (42), 
(43), (44), (45), (46), (47) 

General Information to protect 
laws regulations and penalties 

 

3.1.3.12 The Protection and Prevention of Antique Objective Law, 2015 (Section 12) 
The Protection and Preservation of Antique Objects Law (No. 43/2015) covers requirements for 
the finding of antique objects. 

Section 12. The person who finds any object which has no owner or custodian, he shall promptly 

inform the relevant Ward or Village-Tract Administrator if he knows or it seems reasonable to 
assume that the said object is an antique object. 

Section 13. 
(a) If the information is received under section 12, the Ward or Village- Tract Administrator shall 

keep the said object as may be necessary and shall forward the information to the relevant 

Township Administrative Office within 14 days. The Township Administrator shall promptly carry 
out the necessities and inform the Department within 7 days from the date on which the information 

is received; 
(b) The Department shall inspect whether it is a real antique object or not and keep or cause to 

keep as may be necessary in accord with the stipulations when the information is received under 

sub-section (a). 

3.1.3.13 The Protection and Prevention of Ancient Monument Law, 2015 (Section 12, 20(f) 

(c), 15(c)) 
The Protection and Preservation of Ancient Monuments Law (No. 51/2015) 

Section 12. If a person who finds an ancient monument of over one hundred years old and above 
or under the ground or above or under the water which has no owner or custodian knows or it 

seems reasonable to assume that the said monument is an ancient monument, he shall promptly 

inform the relevant Ward or Village-Tract Administrative Office. 
Section 13. 

(a) If the information is received under Section 12, the Ward or Village- Tract Administrator shall 
keep the said monument as may be necessary and shall forward the information to the relevant 

Township Administrative Office within 14 days. The Township Administrator shall promptly carry 

out the necessities and inform the Department within 7 days from the date on which the information 
is received. 
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(b) The Department shall inspect whether it is a real ancient monument or not and keep or cause 

to protect as may be necessary in accord with the stipulations when the information is received 

under sub-section (a). 
Chapter VII. Applying for prior Permission, Scrutiny and Issue 

Section 14. Any Department, any organization or any person desirous of any of the followings 
shall abide by the provisions of other existing laws and apply for the prior permission under this 

Law to the Department in accord with the stipulations: 
(a) repairing and maintaining the whole or a part of an ancient monument without altering its 

original form or its original workmanship or altering the boundary of its enclosure; 

(e) surveying, digging and researching places where an ancient monument is situated; 
Section 15. A person aiming at realizing any of the followings within the specified area of an 

ancient monument shall apply to get prior permission to the Department: 
(b) constructing or extending or repairing new buildings including hotels, factories and residential 

buildings or fencing or extending a fence; 

(c) digging to search petroleum, natural gas, gem or mineral, piping petroleum and natural gas, 
constructing factories, connecting national grid, constructing communication tower, constructing 

or extending infrastructures such as road, bridge, airfield, irrigation and embankment; 
(d) connecting underground electric cable, communication cable and other underground works; 

(f) gold sieving, digging, burning bricks, digging well, lake, creek, ditch, gully, pit digging, 

refilling, levelling, mining, quarry, gravel digging and unearth sand, removing the mounds and 
hills which can damage the physical feature of the land; 

Chapter VIII Prohibitions 
Section 19. No one shall carry out any of the following acts within the specified campus of an 

ancient monument without the written permission of the Department: 

(a) destroying or damaging an ancient monument; 
(b) carrying out to alter the original form or the original workmanship of an ancient monument; 

(c) digging to search for remains; 

(d) looting and removing original elements and artefacts from an ancient monument. 
Section 20. No one shall carry out any of the following acts which are assumed to cause damage 

to an ancient monument within the specified area of an ancient monument or of a listed ancient 
monument without a written prior permission: 

(b) using machines which causes vibration within the specified place of an ancient monument and 

running various types of vehicles; 
(c) cultivating, gardening, breeding, fencing by blocking nearby an ancient monument or doing 

any other act which can affect an ancient monument; 
(d) emission of gas such as hot-air balloon which can affect an ancient monument; 

(e) landing and taking off and, flying aero-plane and helicopter which can directly or indirectly 

affect an ancient monument; 
(f) discarding chemical substance and rubbish which can affect an ancient monument and the 

environment. 
 

3.1.3.14 Labor Organization Law, 2012 
The Labor Organization Law, (No. 07/2011) and The Labor Organization Rules, 2012 were 

enacted to protect the rights of the workers, to have good relations among the workers or between 
the employer and the worker, and to enable to form and carry out the labor organizations 

systematically and independently. 

Section 3. Every worker, who has attained the age prescribed in respective existing law to work 
in any trade or activity shall have the right to: 

(a) join as a member in a labor organization and to resign from a labor organization according to 

their own desire; 
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(b) join as a member only in a labor organization formed according to the category of trade or 

activity relating to them. 

Section 29. The employer shall recognize the labor organizations of his trade as the organizations 
representing the workers. 

Section 30. The employer shall allow the worker who is assigned any duty on the recommendation 
of the relevant executive committee to perform such duty not exceeding two days per month unless 

they have agreed otherwise. Such period shall be deemed as if he is performing the original duty 

of his work. 
Section 31. The employer shall assist as much as possible if the labor organizations request for 

help for the interest of his workers. However, the employer shall not exercise any acts designed to 
promote the establishment or functioning of labor organizations under his domination or control 

by financial or other means. 

Section 49. No person shall coerce, threaten, use undue influence or seduce by illegal means any 
worker to participate or not to participate in a labor organization. 

Section 50. No person shall: 
(a) interfere or obstruct the executive committees in performing duties and powers contained in 

this Law; 

(b) in respect of labor affairs, carry out demonstrations within 500 yards from hospitals, schools, 
religious buildings, airports, railways, bus terminals, ports or diplomatic missions and military or 

police installations. 
 

3.1.3.15 The Development of Employees and Expertise (Skill), 2013 (Section 5, 14, 30) 
Employment and Skill Development Law (No 29/2013) 

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; 

(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. 
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(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 labor 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. The employer shall carry out the training program in accord with the work requirement 

in line with the policy of the skill development team to develop the skill relating to the employment 
for the workers who are proposed to appoint and working at present. 

Section 30. 

(a) The employer of the industry and service business shall put in to the fund monthly as put in 
fees without fail for the total wages of the subordinates and the supervisors' salary for not less than 

0.5%; 
(b) Put in money paid under sub‐section (a) shall not be deducted from the wage and salary of the 

employees. 

 

3.1.3.16 The Workmen Compensation Act, 1951 
Workman’s Compensation Act (1923) Amended by Law No 4/2005 
Section 10 (A): Power to Require from Employers, Statements Regarding Fatal Accidents 

(1) Where a commissioner receives information from any source that a workman has died as a 
result of an accident arising out of, and in the course of, his employment, he may send by registered 

post a notice to the workman's employer requiring him to submit, within thirty days of the service 

of the notice, a statement, in the prescribed form, giving the circumstances of the death. 
(2) If the employer is of opinion that he is liable to deposit compensation, he shall make the deposit 

within thirty days of the service of the notice. 
(3) If the employer is of the opinion that he is not liable to deposit compensation, he shall in his 

statement indicate the grounds on which he disclaims liability. 

(4) Where the employer has so disclaimed liability, the Commissioner after such inquiry as he may 
think fit, may inform any of the dependents of the deceased workman that it is open to the 

dependents to prefer a claim for compensation, and may give them such other further information 
as he may think fit. 

Section 10 (B): Reports of Fatal Accidents 

(1) Where, by any law for the time being in force, notice is required to be given to any authority, 

by or on behalf of an employer of any accident occurring on his premises which results in death, 

the person required to give the notice shall, within seven days of the death, send a report to the 
Commissioner, giving the circumstances attending the death; 

(2) Provided that, where the President of the Union has so prescribed, the person required to give 

the notice may, instead of sending such report to the Commissioner. Send it to the authority to 
whom he is required to give the notice. 
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(3) The President of the Union, may by notification in the Gazette, extend the provisions of 

subsection (1) to any class of premises other than those coming within the scope of that sub- 

section, and may by such notification, specify the persons who shall send the report to the 
Commissioner. 
Section 11: Medical Examination 

(a) Where a workman has given notice of an accident, he shall, if the employer, before the expiry 

of three days from the time at which service of the notice has been effected, offers to have him 
examined free of charge by a qualified medical practitioner, submit himself for such examination; 

and any workman who is in receipt of a half-monthly payment under this Act shall, if so required, 

submit himself for such examination from time to time: 
(b) If the commissioner considers it necessary for the settlement of any question arising in any 

proceedings under this Act, he may require a workman who has given notice of an accident to 
submit himself for examination by a medical practitioner, and the cost of such medical 

examination, if any, shall be payable by the employer; Provided that a workman shall not be 

required to submit himself for examination by a medical practitioner otherwise than in accordance 
with rules made under this Act or at more frequent intervals than may be prescribed. 

(1) If a workman, on being required to do so by the employer under sub-section (I) or by the 
Commissioner at any time refuses to submit himself for examination by a qualified medical 

practitioner or in any way obstructs the same, his right to compensation shall be suspended during 

the continuance of such refusal or obstruction unless, in the case of refusal he was prevented by 
sufficient cause from so submitting himself. 

(2) If a workman, before the expiry of the period within which he is liable under subsection (1) to 
be required to submit himself for medical examination voluntarily leaves without having been so 

examined, his right to compensation shall be suspended until he returns and offers himself for such 

examination. 
(3) Where a workman, whose right to compensation has been suspended under sub-section (2) or 

subsection (3), dies without having submitted himself for medical examination as required by 
either of those sub-sections, the Commissioner may, if he thinks fit direct the payment of 

compensation to the dependents of the deceased workman. 

(4) Where under sub-section (2) or sub-section (3) a right to compensation is suspended, no 
compensation shall be payable in respect of the period of suspension. 

(5) Where an injured workman has refused to be attended by a qualified medical practitioner whose 

services have been offered to him by the employer free of charge, or having accepted such offer 
has deliberately disregarded the instructions of such medical practitioner then if it is thereafter 

proved that the workman has not been regularly attended by a qualified medical practitioner and 
that such refusal, failure or disregard was unreasonable in the circumstances of the case, and that 

the injury has been aggravated thereby, the injury and resulting disablement shall be deemed to be 

of the same nature and duration as they might reasonably have been expected to be if the workman 
had been regularly attended by a qualified medical practitioner, and compensation, if any, shall be 

payable accordingly. 
 

3.1.3.17 Settlement of Labor Dispute Law, 2012 
Settlement of Labor Dispute Law (No. 05/2012) Amended by Law No. 40/2014 was enacted for 

the settlement of labor disputes: 
Section 23. A party, employer or worker, may complain individual dispute relating to his grievance 

to the Conciliation Body and if he is not satisfied with the conciliation of such body in accord with 

stipulated manners, may apply to the competent court in person or by the legal representative. 
Section 38. No employer shall fail to negotiate and coordinate in respect of the complaint within 

the prescribed period without sufficient cause. 
Section 39. No employer shall alter the conditions of service relating to workers concerned in such 

dispute at the consecutive period before commencing the dispute within the period under 
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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. 

Section 41. No person shall carry out lock-out or strike to amend such decision or agreement 
within the effective period of the decision of the Arbitration Body or the Arbitration Council or 

any collective agreement. 

Section 42. No person shall prohibit the right to work independently of the workers who are not 
desirous to participate in the strike nor impede the right of a worker to strike. 

Section 43. No person shall fail to abide by or carry out any condition contained in agreement 
concluded before the Conciliation Body in respect of individual dispute or collective dispute. 

Section 44. No person, after having informed in advance by the Arbitration Body or Tribunal for 

settling the dispute, shall fail to arrange to enable to examine the trade under dispute or to produce 
the documents which is considered by the Arbitration Body or Tribunal that it concerns with the 

dispute or to appear as a witness when he is so summoned. 
Section 45. No person, if he is sent notice for examination before the Arbitration Body or Tribunal, 

shall fail without sufficient cause to appear in person or to send legal representative within the 

stipulated period. 
 

3.1.3.18 Minimums Wages Law, 2013 
The Minimum Wages Law, No. 07/2013 was enacted on 22nd March 2013 (The Minimum Wages 

Rules, 2013). Section 12 (d) of the law provides that the employer shall pay the minimum wage to 
the workers working in the commercial, production business and service in cash. 

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 22. Any employer: 

(a) shall not fail to pay the workers the minimum wage stipulated under this Law; 

(b) shall not pay to the workers less than the minimum wages and other benefits which is entitled 
by the worker under section 14; 

(c) relating to the accounts, schedules, documents and lists of wage of the workers: (i) shall not 
make false entry, deceitful recording or false and deceitful reporting; (ii) shall not fail to report to 

the relevant department in accord with the stipulations; (iii) shall not fail to produce when required 

by the inspection officer; 
(d) shall not fail to go and accept inspection when summoned by the inspection officer; 

(e) shall not obstruct or interfere with the inspection officer who comes and inspects on duty. 
Section 24. Any employer: 

(a) shall not violate any term and condition contained in the minimum wage notification; 

(b) shall not fail to inform the workers relating to the rates of minimum wage concerning to his 
workers among the rates of minimum wage stipulated under this Law and announce at the place 

where the workers are able to see it in the work center and workplace; 
The Minimum Wages Rules, 2013 include: 

Chapter 9 - The power and obligations of the employers 

Section 43. 

The employer: 

(a) shall increase the remuneration depending on the skill, to promote the productivity and the 
employment skill of the employees; 

(b) shall perform in accord with the factory act 1951, leave and holiday act 1951 under section 13 

(b) at the law for the list, schedule and document, remunerations; 
(c) when the employees are not able to work due to ill health, injury at work site: 

(i) if they are under premium paid insurance to the health and social care fund, the insurance under 

health and social security care 2012, or 
(ii) if they are not entitled to enjoy social security law 2012, they must be arranged to enjoy the 

leave and holiday act 1951. 
(d) in the event of family or parent’s funeral affairs, his entitled remuneration should not be 

deducted and shall be arranged to enjoy according to leave and holiday act 1951; 

(e) before fixing of the minimum wage by the National Committee under this rule, if his 
remuneration is less than the prescribed amount, he should be paid up to the full amount; 

(f) part time, hourly job employees shall be paid the prescribed minimum wage for the working 
hours; 

(g) for the salary employees one day day-off shall be allowed in a week. If he has to work on the 

off day, overtime wage shall be paid in accord with the existing law; 
(h) if the employee has to work less than the prescribed working hour and if it is not due to his will 

or he has to stop the work due to the shortage of work from the employer, he shall be entitled to 
enjoy the remuneration as if he has to work full time; 

(i) the prescribed minimum wage shall be paid without discrimination of the male or female; 

(j) although he has the obligation to pay the minimum wage in cash, separate entitlement, benefit 
in accord with the stipulation shall be given due to the employee's will, majority of the employees' 

will, collective consent, in cash or partial in cash or prevailing regional rate or regional tradition; 
(k) overtime work shall be allowed according to the law after negotiation with the employees; 

(l) the employee who is not capable to fulfill the standard norm or production norm prescribed in 

accord with the factory, workshop, department, shall be trained to be skillful in the probation 
period. If necessary, the relevant factory, workshop, departments under this law shall be paid for 

not less than 50% of the remuneration within three months. In the probation period 75% of the 
remuneration shall be paid. 
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3.1.3.19 Payment of Wages Law, 2016- (3, 4, 8, 7(ii), 9, 10 (a) to (e ) 
Payment of Wages Law (No 17/2016) covers the following requirements: 

Chapter 

(2) 

Section (3-a), Section (4-a, b, Cc-i, 

c-ii, d, e, f, g) Section (5), (6) 

It is covered all the issue of 

strategies for payment and 
timeline between Employer and 

Employee. 

Chapter 

(3) 

Section (7-a, b, c, d) Section (8) 

Section (9), Section (10-a, b, c, d, 

e, f, g, h, i, j,), Section (11- a, b), 
Section (12-a, b) Section (13) 

It is covered all the issue of 

deducted salary based on 

different categories. 

Chapter 
(4) 

Section (14) Wages issue related with 
Overtime 

Chapter 

(6) 

Section (19-a, b, c), Section (20-a, 

b, c), Section (21-a, b, c) 

Prosecutions policy issue based 

on salary and wages 

Chapter 
(7) 

Section (22), Section (23) Prohibitions 

Chapter 

(8) 

Section (24), (25), (26), (27), (28), 

(29), (30) 

General Information to protect 

laws 
regulations and penalties 

 

3.1.3.20 Social Security Law, 2012 - 11, 16(a), 48(a), 51(a) (b), 54 
The objectives of the Social Welfare Law (2012) and accompanying Social Welfare Rules (2014) 
include providing workers with the right to draw back some of the contributions paid by employers 

and workers as savings in accordance with the stipulations, and to obtain the right to continue 
medical treatment, family assistance benefit, superannuation benefit, survivors’ benefit, 

unemployment benefit, the right to residency and ownership of housing after retirement in addition 

to health care and pecuniary benefit for sickness, maternity, death, employment injury of the 
workers. 

Section 11 of the Social Welfare Law (2012) requires the following establishments to comply with 

the provisions for compulsory registration with the social security system and benefits (indicated 
in the Social Welfare Law) if they employ a minimum number of workers as determined by the 

Ministry of Labor in co-ordination with the Social Security Board: 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, warehouses and 
establishments. 

Section 16. (a) The following employers shall affect insurance for the workers working at their 

establishments by compulsorily registering at the relevant township social security office and 
contribute to the social security fund contained in clauses (1), (3), (4), and (5) of sub-section (a) of 

section 15 in accord with the stipulations to enable to enjoy social security benefits: 
(i) employers of establishments; 

(ii) employers of establishments employing the number of workers, including the relatives of 

the employers except at least one worker and their wife, husband, children and parents 
depending upon them, under sub-section(a) of section 11; 

(iii)employers of unpaid apprentices and trainees. 
Section 48 (a) The employer shall affect insurance by registering for employment injury benefit 

insurance system contained in section 45 at the relevant township social security office and pay 

contribution to employment injury benefit fund in accord with stipulations in order that workers 
applied to provisions of compulsory registration may obtain the employment injury benefits 
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Section 51. The employer: 

(a) shall pay contribution monthly to Employment Injury Benefit Fund at the rates stipulated under 

section 50. Moreover, he shall also bear the expenses for paying as such; 
(b) shall pay defaulting fee stipulated under section 88, in addition to the contribution if fails to 

contribute after effecting insurance for employment injury benefit. 

Section 54 

(a) The employer shall report to the relevant township social security office immediately if a 
serious employment accident occurs to his insured worker. There shall not be any delay without 

sufficient cause to report as such. 

(b) A team of officers and other staff who inspect the establishments, if it is found out the 
employment injury, death, and contracting disease, shall report to the relevant township social 

security office in accord with the stipulations. 
 

3.1.3.21 Leaves and Holidays Act, 1951 
The Leave and Public Holiday Act, 1951 Amended by Law No. 06/2006 and No. 30/2014 include: 

Section 3 (1) Every employee shall be granted by his employer the following public holidays with 

full wages or pay (as the case may be); namely: 

• Independence Day – one day 

• Full Moon of TaBuang – one day 

• Thingyan – three days 

• Burmese New Year – one day 

• May Day – one day 

• Full Moon of Kason – one day 

• Resistance Day – one day 

• Beginning of Buddhist lent – one day 

• Full Moon of TanSaunMom – one day 

• National Day – one day 

Section 4 (1) Every employee who has completed a period of twelve months continuous service 

shall be granted earned leave with average wages or average pay for a period of ten consecutive 

days by his employer during the subsequent period of twelve months. 
 

3.1.3.22 Occupational Health and Safety Law (2019) 
The Occupational Health and Safety Law, 2019 (OHSL) was enacted on March 15, 2019. It aims to 

implement measures for occupational health and safety across every industry, and it sets out the 
responsibilities of employers and employees. 

 
Responsibilities of Employers 

The OHSL requires employers to appoint occupational health and safety officers and form 

occupational health and safety committees (OHSCs) subject to a minimum number of workers’ 
representatives set by the Ministry of Labor, Immigration and Population. General obligations on 

employers include conducting risk assessments on the use of equipment and machinery, arranging 
medical check-ups by a certified doctor for workers, enforcing the wearing of appropriate safety 

uniforms/overalls, and appointing registered doctors and nurses for workplaces with minimum 

thresholds of employees prescribed by the Ministry. Employers that do not comply with these 
responsibilities will be subject to a term of imprisonment not exceeding three months, a fine from 

MMK 1 million to 5 million, or both. 

 
The OHSL requires employers to notify the department upon the occurrence of occupational injuries, 

hazardous occurrences, or employees contracting any prescribed occupational disease due to materials 
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used in the workplace or a work process. A term of imprisonment for up to one month, a fine of up to 

MMK 2 million, or both will apply to employers for noncompliance in this regard. 
 

Responsibilities of Employees 

General responsibilities of employees under the OHSL include following instructions set by employers 
or the OHSC or officers, such as regarding the use of machinery and equipment and the wearing of 

safety uniforms. Current or former employees who contract an occupational disease and were/are being 
treated by the registered doctor must also notify the employer and Department to this effect. 

Enforcement by the OHSC will also be beneficial for employees not covered by the Social Security 

Law, 2012 (SSL). In the event an employee contracts an occupational disease, his or her employer 
must cover the medical expenses even if its business is exempt from registration under the SSL. 

Therefore, enforcement of the OHSL should confer benefits on employees, as the OHSL gives 
inspectors the authority to inspect workplaces at any time without a warrant to ensure that businesses 

adhere to its provisions. 

 

3.1.3.23 Vehicle Safety and Motor Vehicle Management Law, 2020 

Section 49. No one shall do the following in public places: 
(a) Driving above the speed limit or below the minimum speed. 

(b) Driving a dangerous motor vehicle. 
(c) Driving a motor vehicle under the influence of drugs and intoxicants or alcohol. 

Section 54. No one shall do the following: 

(c) Driving a motor vehicle loaded above the loading capacity. 
(f) Driving a motor vehicle in violation of any provisions of the by-laws related to the pedestrian 

crossing. 
(g) Changing, without legal permission or reasons backed up by evidence, a vehicle to lose its 

original type and physical appearance, altering parts of machinery equipment, or changing the 

conditions stated in the motor vehicle inspection certificate. 
Section 65. If anyone is found guilty of breaching any provisions stated in the by-laws issued in 

accordance with this law, he/she shall bare a punishment of a fine worth not more than thirty 
thousand kyats. 

Section 75. The ministry shall include one or all of the following in releasing the by-laws. 

(c) Issues relating to the building of a motor vehicle, building of a carriage, installation of parts 
and equipment, and maintenance. 

(d) Specifying the type of motor vehicle, the weight and the maximum load. 
(f) Private industry of motor vehicle inspection 

(h)Matters to be carried out by the responsible person for the driver and motor vehicle in the event 

of an accident caused by the motor vehicle. 
(j) Matters related to the reduction of the environmental impact caused by the motor vehicle. 

 

3.1.3.24 Myanmar Insurance Law, 1993 (Section 16) 
Requires any business which may pollute the environment to effect compulsory general liability 
insurance. 

Section 16 

An entrepreneur or an 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 affect compulsory general liability insurance with Myanmar 
government. 
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3.1.3.25 The Underground Water Act, 1930 
The Underground Water Act, 1930 provides measures for systematic and sustainable use of 

underground water and prohibitions on accessing and using underground water without a license. 
Whereas it is expedient to conserve and protect underground sources of water supply in the Union 

of Burma; it is hereby enacted as follows: 
Section 1. This Act extends to such areas as the President of the Union may, by notification,1 

direct and shall apply only to tubes exceeding a depth to be prescribed by the President of the 

Union: Provided that the President of the Union may prescribe different depths for different local 
areas. 

Section 3. No person shall sink a tube for the purpose of obtaining underground water except under 
and in accordance with the terms of a license granted by the water officer. Every person owning a 

tube which was in existence before the extension of this Act to the local area concerned shall apply 

to the water officer for a license for the said tube, and such license shall be granted free of charge. 
Section 4. 

(1) Any Magistrate taking cognizance of an offence under section 3 may at any time order the tube 
in respect of which the offence has been or is alleged to have been committed to be forthwith 

closed until such time as a license for the same has been taken out in accordance with the provisions 

of the said section. 
(2) If the order for the closure of a tube under sub-section (1) is not complied with, the Deputy 

Commissioner, Sub divisional Officer or Township Officer exercising jurisdiction over the local 
area concerned may cause the said tube to be closed, and the expense of such closure shall be 

recoverable from the owner of the tube as if it were an arrear of land-revenue. 

Section 5. Every person obtaining or attempting to obtain underground water shall supply the 
water officer with such information as the President of the Union may by rule prescribe. 

 

3.1.3.26 The Prevention of Danger of Hazardous Chemical and related Substances Law, 2013 

(Section 16, 17, 23, 27) 
The Prevention of Hazard from Chemicals and Related Substances Law was enacted on 26th 

August 2013. The objectives of this Law include: protecting natural resources from decrease and 
loss, and safeguarding living things from endangerment caused by chemical and chemical related 

substances; and systematically controlling safety in carrying out approved chemical and associated 

materials businesses. The Law requires continuous development of worksite safety, health and 
environmental conservation. 

The Prevention of Hazard from Chemicals and Related Substances Law (2013) defines Chemical 
as: imposing danger to the health or life of man or animal or chemical element, chemical compound 

and chemical mixture which cause bad consequences to the environment naturally or appearing 

after created by man. This definition includes the vapor, liquid, waste materials of oily and solid 
which act chemically and technically. 

Section 16. A person who has obtained a license: - 

(a) shall abide the license regulations; 
(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 Boards of Inspection in respect of 

whether or not the hazard may impact on the Human Being and Animals' health and the 
environment; 
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(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; 
(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; 
(k) shall abide and perform in accordance with the related environmental laws not to impact and 

damage to the environment in operating the chemical and related substances business. 
Section 17. A person who has obtained a license, shall put the insurance in accordance with the 

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 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; 

(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. 

 

3.1.3.27 Import and Export Law, 2012 (Section 7) Chapter IV Prohibitions 
Section 5. No person shall export or import restricted, prohibited and banned goods. 

Section 6. Without obtaining license, no person shall export or import the specified goods which 

is to obtain permission. 
Section 7. A person who obtained any license shall not violate the conditions contained in the 

license. 
 

3.1.3.28 Conservation of Rivers, Creeks and Water Resources Law, 2006 (Section 24 (b), 21 (a), (b), 

19, 11(a) (b)) 
The Conservation of Water Resources and Rivers Law (2006) was promulgated on 2nd October 

2006. The aims of this Law are as follows: 

• To conserve and protect the water resources and rivers system for beneficial utilization by 

the public; 

• To ensure smooth and safe waterways navigation along rivers and creeks; 
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• To contribute to State economic development through improving water resources and river 

systems; and 

• To protect environmental impact. 
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. 

(b) catch aquatic creatures within river-creek boundary, bank boundary or waterfront boundary 

with poisonous materials or explosives. 
Section 19. No one shall dispose of any substance into the river-creek that may cause damage to 

waterway or change of watercourse 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 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. 
 

3.1.3.29 The Protection of Rights of National Race Law, 2015, Section 5 

The Project proponent has to comply with the Protection of Rights of National Race Law, 2015, 

Section 15. 
This law has provisions for equal treatment and considerations for various ethnicities and races 

within Myanmar. 

If the project impacts Indigenous Peoples the proponent must provide complete, accurate and 
precise information about the Project proposed for their areas as per Section 5 of The Protection 

of Rights of National Race Law, 2015. 
 

3.1.3.30 Industrial use Explosive Substance, 2018. 

The project proponent has to comply with Section 6(c), 7(c), 12,13,15,16 and 18. 

Section 6 (c) Project Proponent has to apply to the Ministry to build a munitions dump. 

Section 7: Project Proponent has to receive permission for importing, transfer and transport, 
storage, using and possessing of occupational explosive substances. 

Section 12: The License is valid for 1 year from manufacturing date. 
Section 13: If the project proponent wants to extend the license for storage of occupational 

explosive substances, he/ she has to apply to chief inspector 30 days before expired date. 

Section 15: The Project proponent: 
(a) Has to store the occupational explosive substances in defined limited amount systematically 

(b) Has to be monitored by chief inspector or inspector occasionally. 
(c) Has to inform to both nearest police station and chief inspector in line with the time, if there 

were missing, burning, blowing out, breaking down, injury or death of people. 

(d) Has to pay license fees to Ministry. 
Section 16: The project proponentwho gets permission- 

(a) Has to store the occupational explosive substances in munitions dump that have license. 
(b) Has to perform prior the required protection for transfer and transport, usage, possessing of 

occupational explosive substances. 

Section 18: The project proponent who gets permission cannot deny for inspection and monitoring 
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by chief inspector or inspector. 

3.1.3.31 Notification No. 37/2014 for usage and handling of substances that deplete the ozone layer 
Order relating to the usage and handling of substances that deplete the ozone layer. 
Paragraph 3 of this Order indicates that any individual or organization who intends to import or 

export ozone-depleting substances or products and/or which are used by ozone-depleting 
substances must apply to MONREC. 

 

3.1.4 International Environmental Conventions, Protocols and Agreements 
Myanmar has ratified several international and regional conventions. Those relevant to the project 

are provided in Table 3.1. 
Table 3- 1 Relevant International and Regional Agreements and Conventions 

 

International Environmental 

Conventions/Protocols/Agreement 

Date of 

Signatu

re 

Date of 

Ratification 

Date of 

Member 

Cabinet 

Approval 
Date 

1.Kyoto Protocol to the Convention on  13-8-2003  26/2003 

Climate Change, Kyoto, 1997 (Accession) 
19 September 

2017 

(Amendment 

Acceptance) 

(16-7-2003) 

2.ASEAN Agreement on    10-6-
2002 

13-3-2003 5-3-
2003 

7/2003 

Transboundary Haze Pollution   (Ratification) (27-2-2003) 

3.The International Tropical Timber 
Agreement, Geneva, 2006 

5 Aug 

2011 
12 Sep 2011 

(Ratification) 
  

4.United Nations Framework 11-6-
1992 

25-11-1994  41/94 

Convention on Climate Change, New    
York, 1992 (UNFCCC)  (Ratification) 9-11-1994 

5. London Amendment to the Montreal  24-11-1993 22-9- 46/93 

Protocol on Substances that Deplete the  1994  
Ozone Layer, London, 1990 (Ratification)   
6.Montreal Protocol on Substances that   24-11-1993 22-9- 46/93 

Deplete the Ozone Layer, Montreal,  1994  
1987 (Ratification)   
7.Vienna Convention for the Protection  24-11-1993 22-9- 46/93 

of the Ozone Layer, Vienna, 1985 (Ratification) 1994  

8.International Convention for the 

Prevention of Pollution from Ships, 
London, 1973 and its Protocol of 1978 

 04/5/1988 
(Accession) 

04/8/1988 

(Date of 

Effect) 

 

9.ICAO ANNEX 16 to the Convention on 

International Civil Aviation Environmental 

Protection Vol. II 
Aircraft Engine Emission 

 8.7.1948 
(Accession) 
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No. 

 

Conventions 

Year 

(Ratified/Acceded/ 

Accepted) 

8 United Nations Convention to Combat Desertification in 

Those Countries Experiencing Serious Drought, Paris 1994 
1997 (Accession) 

9 Convention on International Trade in Endangered Species 
of Wild Fauna and Flora (CITES), Washington DC 1973; 

and as amended in Bonn, Germany 1979 

1997 (Accession) 

10 ASEAN Agreement on Conservation of Nature and Nature 
Resources, Kuala Lumpur, 1985 

1997 (Signatory) 

11 Kyoto Protocol to the Convention on Climate Change, 
Kyoto 1997 

2003 (Accession) 

13 Stockholm Convention on Persistent Organic Pollutants 

(POPs), 2001 

2004 (Accession) 

14 Ramsar Convention on Wetlands of International 
Importance 

2005 (Accession) 

15 Establishment of ASEAN Regional Centre for Biodiversity 2005 (Signatory) 

16 Declaration on ASEAN Heritage Parks 2003 (Signatory) 

17 United Nations Convention on the Law of the Sea 
(UNCLOS), Montego Bay, 1982 

1996 (Ratified) 

18 Basel Convention on the Control of Transboundary 

Movements of Hazardous Wastes and Their Disposal 

(1992) 

2015 (Acceptance) 

Social, Labor and Health 

19 Universal Declaration of Human Rights (UNDHR) signed 

21 Convention on the Rights of the Child 1991 (acceded) 

22 Convention on Elimination of All Forms of Discrimination 

against Women (CEDAW) 

1997 (acceded) 

23 Relevant ILO Conventions in force in Myanmar: 

• C1 Hours of Work (Industry) 

• C14 Weekly Rest (Industry) 
• C17 Workmen’s Compensation (Accidents) 

• C19 Equality of Treatment (Accident 

Compensation) 
• C26 Minimum Wage Fixing Machinery 

• C29 Forced Labor Convention 
• C42 Workmen’s Compensation (Occupational 

Diseases) Revised 1934 

• C52 Holidays with Pay 
• C87 Freedom of Association and Protection of the 

Right to Organize 
• C182 - Worst Forms of Child Labor 

 

 

3.1.4.1 International Standards & Guidelines 
The Project will also follow International Environmental guidelines and standards including World 

Bank /IFC (International Finance Corporation) Guidelines & Industry Standards as detailed in the 
following table. 
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Table 3- 2:International Guidelines 
 Applicable International Standards & Guidelines 

1 Equator Principles (2013) 

2 
International Financial Cooperation/ World Bank (IFC/WB) General 

Environmental Health and Safety (EHS) Guidelines (April 30, 2007) 

4 
IFC Environmental, Health, and Safety Guidelines for Onshore Oil 
and Gas Development (2017). 

6 
IFC Performance Standards on Environmental and Social 

Sustainability (2012); 

 
3.2 Contractual and other Commitments 

The Project will comply with the Myanmar Environmental Conservation Law, Environmental 
Conservation Rules, Environmental Quality (Emission) Standards and all necessary international 

standards. The company makes the following commitments: 

• The project will comply with commitments, mitigation measures and management plans 

stated in the EMP report. 

• The company is responsible for its actions and omissions and those of its contractors, 

subcontractors, officers, employees, agents, representatives, and consultants employed, 
hired, or authorized by the company acting for or on behalf of the Project. 

• 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. 

• 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 conditions when providing 

services to the Project. 

• Be responsible for, and shall fully and effectively implement, all requirements set forth in 

the ECC, applicable Laws, the Rules, this Procedure and standards. 

• Timely notify and identify in writing to the Ministry, providing detailed information as to 

the proposed Project's potential Adverse Impacts. 

• Respect and comply with the customs, traditions and traditional culture of the ethnic groups 

in the Union; 

• Abide by the terms and conditions, stipulations of special licenses, permits, and business 

operation certificates issued to them, including the rules, notifications, orders, and 
directives and procedures issued by the MIC and the applicable laws, terms and conditions 

of contract and tax obligations; 

• Carry out in accordance with the stipulations of the relevant department if it is, by the 

nature of business or by other need, required to obtain any license or permit from the 
relevant Union Ministries government departments and governmental organizations, or to 

carry out registration; 

• 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. 

• To inform the respective industrial zone committee /township administrative department if 
any historical thing is found during the project operations. 

• Abide by the 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; 

• 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 
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investment, sale and transfer of investment, discontinuation of investment, or reduction of 

workforce; 

• 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; 

• 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; 

• Supervise foreign experts, supervisors and their families, who employ in its investment, to 

abide by the applicable laws, rules, orders and directives, and the culture and traditions of 
Myanmar; 

• Respect and comply with the labor laws; 

• Have the right to sue and to be sued in accordance with the laws; 

• Pay effective compensation for loss incurred to the victim, if there is 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. 

• Ensure equal rights for local workers and avoid salary bias, i.e. ensure that local and foreign 

workers have the same salary at the same level. 

• Ensure that all foreign employees apply for the proper work permit and visa through the 

Myanmar Investment Commission (MIC). 

• Provide rights and benefits including but not limited to, leave, holidays, overtime pay, 

compensation and social security. Most of the relevant particulars are in the Myanmar 
Companies Act. 

• Settle disputes, within the law, between workers, employers, consulting experts or any 

other personnel involved in the business operation. 
 

3.3 Institutional Framework 
The aim of this Chapter is to describe the Administrative and political divisions of Myanmar 

including environmental organizations. 
1) Administrative Divisions 

Myanmar is a multi-ethnic country composed of over 130 ethnic groups, and viewing 

macroscopically, in the central part of the country from north to south along Ayeyarwady River 
resides the largest group covering 70% of the total population, Bama, and in mountainous area in 

east and west reside most of the minorities. 
Myanmar has a three levels administrative structure, as described below. 

The first level subdivision includes: 

• Seven states; 

• Seven regions (regions were previously referred to as “divisions”, prior to August 2010); 

• Five self-administered zones; 

• One self-administered division; 

• One union territory. 

States and regions are divided into districts. Districts consist of townships, which are composed of 

towns, wards and village-tracts, that are groups of adjacent villages. The administrative structure 

of the states, regions and self-administering bodies is defined in the Constitution. 
Each region and state have a Regional/State Government, consisting of a Chief Minister, Ministers 

and an Advocate General. Legislative authority resides with the State/Regional “Hluttaw” (a 
parliament or legislative body), which are made up of elected civilian members and representatives 

of the military. 

The Constitution states that Naypyidaw is a Union Territory under the direct administration of the 
President. The Naypyidaw Council, led by a Chairperson, carries out general functions on behalf 
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of the President. The Chairpersons of the Naypyidaw Council are appointed by the President, and 

include civilians and representatives of the military. 

Self-Administered Zones and Self-Administered Divisions are administered by a Leading Body, 
which is headed by a Chairperson, and has executive and legislative powers. The Leading Body 

consists of elected State/Regional Hlutttaw members and military personnel. 
The proposed factory is located in Mingalardon Township in the Yangon Region of Myanmar. 

2) Ministry of Natural Resources and Environmental Conservation (MONREC) is mandated 

to draft the regulations to enact the law, including regulations and standards on environmental 
safeguards on environmental pollution abatement (i.e., for industrial or urban pollution discharge 

standards and procedures) and on environmental quality standards for air, water, heavy metals, and 
toxic substances. 

There shall be established a system of environmental impact assessment which shall require any 

proposed project or business or activity or undertaking in Myanmar by any ministry, government 
department, corporation, board, development committee, local authority, company, cooperative, 

institution, enterprise, firm or individual likely to have a significant impact on the environment to 
obtain approval for its implementation in accordance with these rules (EIA, 2012). 

 

3.4 Project’s Environmental and Social Standards 
MONREC has established environmental quality standards, the National Environmental Quality 
Standard [Legal Reference: ECL 2012 (Article 2c) and EQS 2016]. ECD / MONREC have 

indicated that the discharge standards shown in Table 3-3 are applicable for confectionary 

activities. These are in accordance with international standards. 
 

Table 3- 3 Myanmar Discharge Standards Applicable to fish processing activities 
 

Guideline Standard 

Effluent Treatment and disposal in accordance 

with applicable standards provided in the 
General EHS Guidelines for discharge to 

surface waters or to land: 

- 5-day Biochemical oxygen demand 50 
mg/L 

- Chemical oxygen demand 250 mg/L 

- Chlorine , Total residual 0.2mg/l 

- Oil and grease 10 mg/L 
- pH 6-9 

- Temperature <3b ℃ 

- Total coliform bacteria 400 per 100ml 

- Total nitrogen 10 mg/L 

- Total phosphorous 2 mg/L 

- Total suspended solids 50 mg/L 

- Active ingredients/Antibiotics to be 
determined on a case specific basis 
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Air emissions Treatment as per General EHS 
Guidelines Emission concentrations as 
per General EHS Guidelines, and: PM10 

50mg/Nm3
 

Ammonia 1mg/m3
 

Amines and amides 5 mg/m3
 

Hydroegn sulfide, Sulfides, and 

Mercaptans 2 mg/m3
 



 

3-50  

Environmental                The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 

The Environmental, Health, and Safety (EHS) Guidelines are technical reference documents with 

general and industry-specific examples of Good International Industry Practice (GIIP). They are 

designed to provide relevant industry background and technical information. This information 
supports actions aimed at avoiding, minimizing, and controlling EHS impacts during the 

construction, operation, and decommissioning phase of a project or facility. 
The EHS Guidelines contain the performance levels and measures that are generally considered to 

be achievable in new facilities by existing technology at reasonable costs (Environmental Health 

and Social Guidelines, IFC 2007). 
 

 

 Table 3- 4 Applicable IFC EHS Guidelines 

Environmental 

topic 

Applicable EHS Guidelines 

Air quality Section 1.1 provides guideline applies for facilities or projects that 

generate emissions to air at any stage of the project life-cycle. It 
presents information about common techniques for emissions 

management. 

This guideline provides an approach to the management of significant 
sources of emissions, including specific guidance for assessment and 

monitoring of impacts. 
Additional information on approaches to emissions management in 

projects located in areas of poor air quality, where it may be necessary 
to establish project-specific emissions standards are included. 
These Guidelines include the following key recommendations: 

• facilities and projects should avoid, minimize, and control adverse 

impacts to human health, safety, and the environment from 

emissions to air; 

• impacts should be estimated through qualitative or quantitative 

assessments by the use of baseline air quality assessments and 
atmospheric dispersion models to assess potential ground level 

concentrations; 

• the dispersion model applied should be internationally recognized, 

or comparable (examples of acceptable emission estimation and 
dispersion modelling approaches for point and fugitive sources are 

reported in these guidelines); 

• emissions from point sources should be avoided and controlled 

according to good international industry practice (GIIP) applicable 
to the relevant industry sector, depending on ambient conditions, 

through the combined application of process modifications and 

emissions controls (examples are provided in these guidelines); 

• a monitoring system should be implemented. 
For ambient air quality IFC refers to WHO Guidelines (Air Quality 

Guidelines Global Update, 2005.) 
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Noise and 
vibration 

emissions 

Section 1.7 provides standards for daytime and night time noise 
emissions (for residential and industrial environments, WHO 1999) 

and recommends that noise prevention and mitigation measures are 
implemented with regard to predicted noise levels at sensitive 

receptors. 

Noise monitoring may be carried out for the purpose of establishing 
the existing ambient noise levels in the area of the proposed facility or 

for verifying operational phase noise levels. 
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 A key priority should be the implementation of noise control measures 

at source; the selected methods will depend on the source type and the 

proximity of sensitive receptors, and can include: equipment selection, 
acoustic enclosures, vibration isolation, traffic route selection, other. 

Wastewater and 
Liquid effluent 

quality 

Section 1.3 provides guidelines applied for projects that have either 
direct or indirect discharge of process wastewater or wastewater from 

utility operations. 

Section 1.3 provides guidelines for treatment approaches of process 
wastewater and wastewater from utility operations. These Guidelines 

include the following key recommendations: 

• points of discharge, rate of discharge, chemical use, dispersion and 

environmental risk should be considered in a disposal plan; 

• discharges should be planned away from environmentally sensitive 

areas, with specific attention to high water tables, vulnerable 
aquifers, wetlands, and community receptors, including water wells 

and intakes. 

Waste 

management 

Section 1.6 provides guidelines for projects/facilities that generate, 

store, or handle any quantity of industrial hazardous or not hazardous 

waste. 
Section 1.6 provides appropriate guidelines for hazardous waste 

storage, transport, treatment and disposal, in order to prevent harm to 
health, safety and environment. 
These Guidelines include the following key recommendations: 

• waste management should be addressed through a Waste 

management system that addresses issues linked to waste 
minimization, generation, transport, disposal, and monitoring; 

• in addition to the implementation of waste prevention strategies, the 

total amount of waste may be significantly reduced through the 

implementation of recycling plans; 

• if waste materials are still generated after the implementation of 

feasible waste prevention, reduction, reuse, recovery and recycling 
measures, waste materials should be treated and disposed and all 

measures should be taken to avoid potential impacts to human 

health and the environment. 
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4. Project location and description 

4.1 Project site location and description 

The Thantwe Marine Products (TMP) Company Limited which is situated near the Ann Taw 
village, Dwar Ya Wati (B) ward, Thandwe township, Rakhine state, the Republic of the Union 

of Myanmar, at the coordinates of 18.471427°N and 94.373074°E. 
 

 
 
 

  

Figure 4. 1 : The topography map of Thantwe Marine Products (TMP) Co.,Ltd 



4
-2

 

  

E
n

v
ir

o
n

m
e
n

ta
l 

 
 

 
  

  
  
  

  
  

 
 

 
 

 T
h
e 

E
n
v
ir

o
n
m

e
n
ta

l 
M

a
n
a
g
e
m

e
n
t 
P

la
n
 

Q
u

a
li

ty
  

 
 

 
 

 
  

 
 

 
  

  
  

T
h
a
n
tw

e 
M

a
ri

n
e 

P
ro

d
u
c
ts

 C
o.

, 
L

td
 (

T
M

P
) 

M
a
n

a
g
e
m

e
n

t 

  F
ig

u
re

 4
. 
2

  
L

o
ca

ti
o

n
 o

f 
T

h
a

n
tw

e
 M

a
ri

n
e 

P
ro

d
u

ct
s 

(T
M

P
) 

C
o

m
p

a
n

y
 a

n
d

 s
u

rr
o

u
n

d
in

g
 e

n
v

ir
o

n
m

en
t 



 

4-3  

Environmental       The Environmental Management Plan 

Quality         Thantwe Marine Products Co., Ltd (TMP) 

Management 

Table 4- 1  Area size of plant’s different units 
No. Factory facility Area (m2) Percentage 

1 Total area 36422 100 

2 Office, Admin and Cold storage 1821 5 

3 Two Ice factory 1115 3 

4 Kitchen 223 0.6 

5 2 Storage 149 0.4 

6 Generators House 37 0.1 

7 5 Housings 75 0.2 

 

4.2 Objectives of the proposed project 
The aim of the Thantwe Marine Products Co.,Ltd is to provide safe and high quality seafood 

by implementing the Good Manufacturing Practices (GMP) for the Food Industry as well as 
the Hazard Analysis and Critical Control Point (HACCP) system in the factory which is a 

systematic integral program used to identify and estimate the hazards (microbiological, 

chemical and physical) and the risks generated during the primary production, processing, 
storage, distribution, expense and consumption of foods. 

 

Furthermore, in order to import countries’ requirements like National Standard of the China, 

Japan, USA, Australia and EU countries, the proposed company maintains sustainably the food 

safety management systems including GMP/HACCP as well. 

according to 
The objectives of the proposed company are as follows: 

• To produce safe food in accordance with quality standard requirements, 

• To achieve customer’s satisfaction and to avoid being rejected 
• To get market share increasing production annually 

• To be inspected by any authorities for the products in any time 
• To monitor the production with a well-trained group of staff so as to meet the hygiene 

standards 

• To encourage customer to visit the factory’s processing facilities in order to evaluate and 
implement accordingly 

 

4.3 Project proponent information 
The Thantwe Marien Products Co.,Ltd is a private company leading in the field of exporting 
especially shrimp and other fishery products located in at the Dwaryawadi Myo Thit, Thandwe 

township, Rakhine state, in Myanmar, where near fishing ground, bay of Bangol. The factory 
construction was designed by Myanmar engineers to meet the demand of importing countries 

and according to the international standards. The factory is registered at department of fisheries 

and the registration No. is SD/002/TMP/DOF. It has been exporting since 1996 and start 
operating commercially on August 18,1997. 

 

The proposed company owns eleven fishing vessels, one carrier vessel and one shrimp, soft 
shell crab farm. Fishery products are caught by own fishing vessels and then transfer to the 

carrier vessel. After that, raw material are carried by the approved refrigerated car to the TMP 
plant. The 
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company tries to produce aquatic products including fresh frozen shrimps and fishes for human 
consumption with international standard premium quality obtaining good reputation in the 

oversea markets especially EU countries and non-EU countries. 

 
Moreover, in the factory, the HACCP is designed for use in all segments of the industry from  

raw harvesting to consumption. Prerequisite programs such as current GMP and A Sanitation 
Standard Operating Procedure (SSOP) which are the essential foundations for the development 

and implementation of successful HACCP plans. The factory is being monitored by qualified 

persons who have received training and well known. The system forces checking parameters of 
critical areas that can control the products within set parameters. The company also abided to 

produce frozen shrimp and fishery products to achieve the highest standard of food safety for the 
international market by Directives and regulations which had been laid down by the Department 

of Fisheries, Ministry of Agriculture, Livestock and Irrigation and food safety related directives 

issued by importing countries. 
 

Sea water prawns and other fishery products production from Thantwe Marine Products (TMP) 
Company Limited shall be safe and wholesome in processing change form raw receiving to finish 

products complying of GMP and HACCP. 

In regard to the organization set up there are Managing Director, Director, two Managers 
including admin and finance manager and factory manager, HACCP Team leader, Officer, 

Supervisor and various layers of Staff. In the company, total local male and female workers are 
75, and 125 respectively.  

During operation phase, the operation will be operating 8hours per day a shift and the operation 

days will not be the same for every staff, however, basically the operation hours are  6days per 
week. The following chart describes the detail information of the organization structure of 

Thantwe Marine Products (TMP) company limited. The operation will be conducted nearly 300 
days in a year.
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Figure 4. 4 : Certificates of HACCP and EU approved number 
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(i) The organization chart 

The organization chart presents the schematic representation of control in the operations of the 

company. The key executives of the company, the Quality Control In Charge, Production 

Manager and Marketing Manager must report to the Managing Director who is responsible for 

the operations of the company as well as the HACCP Team Leader who is also responsible to 

report to the Managing Director for overall administrations overseas and inland marketing, 

Financial control and maintenances of plant and HACCP plan to be reviewed with the 

Managing Director. 

(ii) Organization responsibilities 

(a) Managing Director 

The entire company’s financial, marketing, administrative works are being controlled by 

Managing Director, who is also the leader of the HACCP team. Review and implementation of 

the HACCP plan in the factory is a major plan for the future business. Reviews on the overall 

HACCP plan are being carries out with Director, HACCP team leader, Production In-Charge, 

Quality Control In-Charge, Purchasing Manager and other responsible persons. Responsibility 

of team leader is to conduct the contact with the competent authority and other official sectors. 

(b) Director 

Assist to Managing Director. Responsible for all financial works and administrative (HR) 

works. Director checks whether all the department follows the factory operation and fulfill the 

need in time. 

(c) HACCP Team Leader 

Responsible for need to assist HACCP Team and need to check document, processing step and 

machine department. Need to check whether the department follows the system of deviation. 

Fulfill the need in time. Need to follow the training plan and arrange training for the staff. Fully 

responsible to produce, control all the workers, Staff affairs and plant sanitation. 

 

Detailed responsibilities of HACCP team leader are as follows: 

• Selecting HACCP team members with relevant technical and practical expertise 

• Coordinating tasks within the team and other stakeholders 

• Managing training and development opportunities relevant to the functions of the HACCP 
team 

• Sourcing and allocating resources required to support the implementation and maintenance 
of the HACCP system. 

• Driving continuous improvements to ensure the HACCP system remains valid. 

• Reporting to senior management on the progress and performance of the system and team. 

 

Respnsibilities of HACCP Team 
The main role and functions of the HACCP team are to develop, implement, and maintain an 
effective HACCP system, which meets legal requirements, codes of practice standards, and 

protects consumers from harm. 

 
The HACCP team is also responsible of Health and Safety Management. 

 
HSE Team will always check and evaluate the workplace condition for health and safety as under 

the following. 
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Cold Room Precaution 

 

1. Monitor workplace temperature 

Planning the workload by monitoring the temperature and air movement in all cold work areas, on 

every shift, at least every four hours.  

Scheduling the heavy workloads during the warmer parts of the day is the better option. 

Refer to the wind chill chart to determine the perceived temperature of each area: 

4. Giving Proper training and healthy work practices 

Workers are educated about the symptoms of cold room related illnesses to ensure an appropriate 

rest period for each working schedule. 

 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
Raw Receiving, Processing  

Packing, Warehouse,  
Power Supply Station 

 

 
 

 
 

 

 

 

Figure 4. 5    HSE Team of TMP 
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(d) Staff/Labours 

Responsible to work their respective duties following the guidelines , SPOs GMP and HACCP 

system accordingly. 

4.4 Project site description 

4.4.1 Description of the building 
The Thantwe Marine Products (TMP) is operating within the vicinity of No. B-1-2 of 26,102 

square meter (6.45 acres). The main part of the factory is the production/processing and storage 

buildings, main office, flake ice making plant, parking yard, canteen, warehouse and open 
spaces. The factory buildings are planned to be equipped with up-to-date electrical and 

communication system, fire protection system, water supply and sanitation system also waste 
water treatment tanks, air conditioning and ventilation system as well. 

 
 

Figure 4. 6 : Factory layout plan of the proposed project 
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Figure 4. 7 : Whole compound of the proposed project 
 

 

 

Figure 4. 8 Water flow of the proposed project 
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Figure 4. 9 Worker flow of the proposed project 
 

 

 

Figure 4. 10 Product flow of the proposed project 
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Figure 4. 11  Air flow of the proposed project 
 

 

4.4.1.1 Water Supply 
The main source of water supply of the project area is from the irrigated water from the own 
Dam. Water supply is required in the proposed plant for the production process, cool storage 

processes, the flake ice making plant. In addition, it is used for canteen purpose and sanitation. 
The total water requirement of the plant is 870,000 (estimate) gal/month. 

 

4.4.1.2 Electricity 

The main source of electricity supply for this project is the national grid line, which is also 

utilized by operations including water supply system for the whole project, lighting and 

production process operation, etc. 
 

The total requirement of electricity supply is a capacity of 157,080kWh per month. The total 
diesel requirement for vehicles and ships is approximately 380918 L per month. That diesel is 

purchased from the local market and transported to the project area by cars. 
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4.4.1.4 Diesel Handling 
Regarding diesel handling, diesel storage is set up closely to the water tanks and there is a 

flow meter to monitor and control the rate of fuel filling in the control manner. 
 

At the TMP factory, there is a Spill Response Team with the respective duties and 
responsibilities of the following: 

- First Person On-Scene, 
- Spill Response Team 5 

- Spill Response Team Leader 1 

 
(i) The responsibilities of First Person On-Scene 

1 Assess the initial severity of the spill and safety and environmental concerns. 
2. Identify the source of the spill. 

3. Determine the size of the spill and stop or contain it, if possible. 

4. Notify the Spill Response Team Leader. 
5. Immediately stop work, transfer or fuelling operations, control all sources of ignition. 

6. If possible and safe to do so, put out any fire and stop any leak that may be present. 

7. If possible, prevent access of spilled material to water. 
 

(ii) The responsibilities of Spill Response Team Leader 

1. Ensure that all safety measures are taken for the preservation and protection of factory 

premises 
, workers and nearby community 

2. Identify potential fire hazards and request standby or response from the Fire Response 

Team. 
3. When safe to do so, ensure that the source of the spill is secured. 

4. Notify additional trained Spill Response Team personnel, if required. 

5. Restrict further operations that may interfere with a sustained response to the spill incident. 
6. Evaluate the size of the response to be initiated and make assessments relating to the 

necessity of calling out response contractors. 
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Figure 4. 13  Diesel Filling flowmeter Figure 4. 14  Diesel Tank 
 

4.4.1.5 Prevention of fire safety and emergency 

As shown above the figure 4.11, the generator and diesel storage sites are placed closely near to 
the water tanks that can be utilized in case of fire emergency. 

 

The TMP factory organized the following firefighting equipment and facilities: 

 
1) Halligan Hooks 20 
2) Sh0vels 20 
3) Water Buckets 15 

4) Sand Buckets 6 
5) Fire extinguishers 20 

6) Water Tanks (40000 gallons) 2 
7) Water Tanks (1000 gallons) 2 
8) Water tank (400 gallons) 2 

 
Furthermore, there is a fire safety and emergency teams which are organized as follows: 

1) Management Team 

2) Security Team 
3) Communication team 
4) Fire Prevention and Extinguisher Team 

 
(i) Management Team 

It is comprised of (6) members lead by the factory Managing Director in order to 
- Advice, guide, manage the Fire Safety and Emergency Teams in order to operate as 

planned 

- To guide and monitor the emergency situations 
- Review and revise the existing prevention plan as well as the emergency plans accordingly 

- Organise the Fire Prevention and Extinguisher Team 
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(ii) Security Team 

It is comprised of (7) members lead by the factory Security Leader in order to 

- Inform management team and communication team 
- Protect and defend the factory premises, 

- Initiate fire alarms and evacuation signals alert the fire emergency 
- Assist the firefighters by maintaining clear paths of egress assisting occupants to exits in 

an orderly manner 
 

(iii) Communication team 

It is comprised of (5) members lead by the Manager of the factory in order to 

- Inform the Management team and Fire Prevention and Extinguisher Team 

- Assist the fire extinguishers directing the water access and electricity supply connections 

- Inform the respective contact phone numbers 

 
(iv) Fire Prevention and Extinguisher Team 

It is comprised of (14) members lead by the Leader of Cold Storage Packaging in order to 
- Demonstrate fire training along with the basic trainings on the factory workers 

- Check routinely the firefighting equipment set up in the factory 

- Put the fire alert warning signs, non-smoking signs in the factory accordingly 
- Extinguish the fire in case of fire incidents with the existing factory’s fire equipment in 

advance before the fire office department arrive at the factory 

- Cooperate with the firefighters from the Fire Department 
 
. 

4.4.1.6 Firefighting system 

Fire extinguishers are placed next to the exist and special purposed areas for emergency 

situations. Water for firefighting will be used from the water tank. The fire safety training 
module is also designed as well as trained to all staff for preventive measures to eliminate 

causes of fire or fire hazards in the workplace. 
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Figure 4. 16  The fire drill at the TMP factory 

Figure 4. 15 The storage water tanks at the TMP factory 
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Figure 4. 17  Training on fire drill at the TMP factory 
 
 

4.4.2 Requirement of human resources and equipment 

All workers are permanent staff including both paid monthly as well as daily. The group of 

permanent staff includes accountants, maintenance staff, engineers, warehouse staff, 

production staff, logistic, drivers, counter, administration staff, etc. The details are as follow: 
 

 Table 4- 2  The capacity of staff in Thantwe Marine Products Co., Ltd (TMP) 

Type of Staff Number of Staff 

Daily Paid Staff 43 

Permanent Staff 213 

Total 256 

Sr Particulars Numbers 

1 Office staff 20 

2 Cold storage machinery 8 

3 Ice factory machinery 8 

4 Ice factory team 18 

5 Package team leaders 2 

6 Package team 24 

7 Maintenance team leaders (women) 7 

8 Maintenance women labors  
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 8.1 Inspection 25 
 8.2 Collection and Sorting team 37 
 8.3 Laying and Labelling team (A) 18 
 8.4 Laying and Labelling team (B) 37 

 8.5 Temporary staff 43 

9 Security 9 
 Total 256 

 

 

4.4.3 Safety measures 
As safety measures for staff / workers during operation, employees will be equipped with: 

• Gloves 
• Boots 

• Dust Masks 

• Apron 
• Helmets 

 

4.4.4 Raw Materials 
There are two types of major raw materials which are marine products related including fresh 
water fish, sea water fish, squid and shrimp group and Chemical related group mainly Chlorine 

disinfectant. 
 

All chlorines powder packed in the plastic containers are kept in the chemical storage room 

keeping the logbook with balance sheet for the usage. 
 

Table 4- 3  Chlorine usage 

Sr Type of usage Number Amount and 
concentration 

1 Raw storage bath 1 160 g/day & 200 ppm/ 
200L 

2 Foot washing bath 2 160 g/day & 200 ppm/ 

200L 
3 Hand washing bath 1 4g/day & 10ppm /200L 

4 Floor clean  80g/day & 200 ppm /200L 

5 Raw material washing  20g/day & 50ppm/ 200L 

6 Final product  4g/day/& 10ppm/200L 

7 Baskets, Trays, Chairs cleaning  40g/day &100ppm/ 200L 
 Total 1kg/day  

  30kg/month  
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Figure 4. 18  : Chlorine Storage Facilities of TMP 

 

Table 4- 4  : The type and amount of product ( 2021 to 2022) 
Sr Type of product Amount (Tons) Duration 

1 Prawn 353 1st Jan 2021-31st 
December 2021 2 Fish 69 

3 Soft- shell Crab 137 

4 Squid 529 

 Total 89.2 tons/month 

  1070 tons/year 
 

 

Table 4- 5  : The type and number of machinery 

Sr Type of product Numbers 

1 Generator (Cummin) 500Kva 2 

2 Generator (Cummin) 350 Kva 1 

3 Compressors (Mycom Contact) for cold storage 3 

4 Cold storage compressor 2 

5 Screw compressor 1 

6 20 tons cold storage compressor 2 

7 Refrigerated cold room van truck 4 

8 Ice freezer Truck 2 

 

4.4.5 Approved product 
 

The approved products are export product shrimp (black tiger/ sea tiger, white, fresh water 

prawn (FWP), pink, flower, banana shrimp, baltjade, golden shrimp, horina) and the export 
product fish (rohu, mrigal, panagash, koral, hillsa, lakka, boal, ayer, katla, shoil/snake head 

fish, spanish mackerel, grouper, white pomfret/silver pomfret, folly/foly/featherback, puti, 
black pomfret, read snapper, rita, koral/barramudi, sea eel, chinese pomfret, tuna, red emperor, 

cuttle fish ) , squid, octopus and soft shell crab. . 

 

4.5 Production phase 
 

The Thantwe Marine Products (TMP) is composed of fourteen main steps which are 1) raw 

receiving, 2) pre washing, 3) weighing, 4) sorting and sizing, 5) HL/PUD/PPV/Cut/Fillet/Ring, 
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6) 
washing, 7) weighing, 8) laying in the tray, 9) freezing, 10) glazing, 12) packing, 13) metal 

detecting, 14) MC packing storage and exporting. 
 

Definition of the HL/PUD/PPV 

 

HL – Headless 

Head is removed from the shrimp. 

 

PPV - Peeled Pull Vein  

Completely peeled and deveined, without cuts, the vein is pulled out using a weave needle, at the 
5th-6th segment union, not causing any damage to the muscle.) 

 

PUD- Peeled and un-deveined  – uncooked (raw):  

The shell of the shrimp is removed only. PUD uncooked is available with the tail-on or the tail-off. 
 

4.5.1 Sanitation Standard Operating Procedure (SSOP) 
 

4.5.1.1 Safety of water and ice (SSOP1) 
 

Both water and ice are commonly used in seafood processing activities otherwise food can be 

contaminated and not safe for consumption. 
 

(i) The current water usage system 

 

Source of water comes from irrigated water (own reservoir) located near the factory and tube 

wells which locates inside the factory compound. There are ground tanks receiving water from 
the tube wells and then potable water transported to water treatment system by passes through 

vertical pressure filter (sand filter) in order to remove iron and softener and then delivered to the 

overhead tank with chlorine dozer which is used to chlorinate water effectively. 
 

The water supply system has no cross contamination because of the supply pipe lines are duly 
separated in the different areas. There is no chance of back flow. Ground tank is fully covered 

with fine nylon mosquito net to protect from extraneous materials. Overhead tanks are fully 
covered with plastic. 

Ice flakes are made from the potable water. There is only one flake ice machine with capacity 

of 15 metric ton per day running at the factory. Flake ice store is cleaned periodically. Ice is 
being manufactured hygienically and in such a way to protect them from contamination like dust, 

bits of woods, saw dust and rust that can transfer to finish product. Ice store door is also closed 
after loading. Ice is transported by the insulated containers with fixed covers. 

 

(ii) Monitoring Procedure 

 

Over-head tank and ground tank are cleaned and sanitized twice a year. Water treatment 
equipment are cleaned before processing and sanitized twice a year. Also, pipeline system is 

checked daily for any break-down and adequate deep seal traps and vents for watertightness. 

 
Water and ice samples are usually sent to the Analytical Laboratory under the Department of 

Fisheries for microbiological investigation twice a year. At the same time, water samples are 
sent to National Health Laboratory for chemical test twice a year. 

(iii) Potable water tank cleaning procedure 



 

4-22  

Environmental                     The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 

 

- Empty the water tanks to scrub all surfaces with detergent and rinse with water 

- Scrub all surfaces with sanitizer (chlorine) and rinse with water 
- Final rinse with pipe water to ensure the removal of chlorine residue 

- Drain out the water and keep them dry 

 
(iv) Cleaning procedure of ice making room 

 

- Stop ice machine running 

- Remaining ice are removed before cleaning 

- Floor/drum are cleaned and sanitized with 100ppm chlorine water 
- Rinse with pipe water 

 
(v) Corrective action 

 

If a water purity problem is notified and in case of any break-down in the treatment process 
and water supply, the company will stop process immediately in order to find out the exact 

time of break-down and retain all products manufactured during that time until finding out the 
cause and taking measure to bring the production back to normal and to test the products if 

needed. Only quality assurance products will be shipped. 
 

In case of microbiological test result of water is greater than Standard Criteria. QC In-charge 

is traced and checked carefully. 
 

(vi) Record 

 

- Water storage tank cleaning record 
- Water treatment system cleaning record 

- Microbiological test result for water and ice record (DOF laboratory result) 

- Chemical test result of water and ice (NHL 
result) All documents are maintained for at least 

two years. 
 

4.5.1.2 Condition and Cleanliness of Food Contact surfaces (SSOP.2) 
 

All type of surfaces in the processing area are kept clean, maintained and well sanitized to 

avoid cross contamination to the product. All food contact surfaces are cleaned and disinfected 
at least three times a day; before start working time, midday break time and at the finish of the 

evening shift. 
All production workers and Process workers including raw material workers are required to 

wear hair net/hat, mask, boots and gloves and waterproof aprons. All food contact surfaces are 

made from non-toxic material, smooth and easy to clean surface i.e trays, tables, carts and racks 
are made from stainless steel; gloves are made by non-toxic rubber, baskets and aprons are 

made from non- toxic plastic. 
 

All food contact surface are fully cleaned following the Standard Operation Procedure (SOP) 

at least two times a day: before start working time, and finish of the evening shift. During the 
production, all food contact surfaces are quick cleaned periodically i.e table are cleaned by 

rinsing with chlorinated water (100ppm) appropriate frequency; trays and baskets are cleaned 
by soaking in chlorinated water (100ppm) appropriate time; workers clean their gloves and 

aprons every hour by dipping hands and rinsing aprons with chlorinated water 10 ppm. Packing 
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and labels which shall contact to the product are kept clean all the time. 
 

(i) Cleaning Procedure 

 

Tables, trays, baskets and other utensils cleaning steps; 

- Remove all remaining food particles 
- Rinse all surfaces to wash out with water 

- Scrub liquid detergents 
- Rinse all surfaces with water 

- Disinfected with chlorinated water (50 ppm chlorine) 

- Rinse with water to ensure the removal of chlorine residue 
After cleaning all food contact surfaces are kept in clean and ventilated place. Gloves and 

aprons are cleaned at finished times daily. Non food contact surfaces such as windows, ceiling, 
walls and floor are cleaned daily after processing time. 

 

(ii) Monitoring 

 

A post-sanitation or deviation clean-up inspection is performed by the supervision after each 

clean- up period. 

 
(iii) Corrective action 

Food contact surfaces that are not readily cleanable are repaired or replaced. 
Adjust sanitizer concentration. Food contact surfaces that are not clean are cleaned and 

sanitized. Gloves that become a potential source of contamination are cleaned and sanitized or 

replaced. Outer garments that become a potential source of contamination are cleaned and 
sanitized or replaced. 

 
(iv) Record 

 

- Cleaning and sanitation record. 
- Chlorine concentration record. 

All documents are maintained at least two years. 
 

4.5.1.3 Prevention of cross contamination (SSOP-3) 
 

Direct or indirect cross contamination of fishery product are avoided at all stages from raw 

materials to finished products. Each processing stage is regarded as cleaner than the previous 
steps. 

 
Plant is strictly prohibited to break out the contamination. Keep the process control by at the 

stage of the raw materials, process line, weighing, grading, freezing and packing. 

 
If any contaminants come in contact with processing lines or product, the effected lot shall be 

cleaned, sanitized and inspected before production starts again. 
 

Gloves and uniforms of employees are sanitized prior to transfer from one area to another. 

 
Worker whose hands, gloves, uniforms, utensils, food contact surface that come in contact with 

waste, floor or other unsanitary object do not touch food product without first being cleaned 
and sanitized. 

Factory is designed and constructed as one way orientation. The raw material receiving area 
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and processing area are clearly separated. Separated storage space is allocated for raw material, 
finished products, packing material and chemicals, sanitizing agents. Utensils are different by 

colors. Plastic tray in use in the raw material area and those in the goods area are color coated. 
All plastic trays in use area always placed on pallets. 

 

Product wastes are gathered and removed continuously from the processing area. Process flow 
is in straight line, and air flow from clean area to dirty area. All workers have given protective 

clothes and have been trained the hand washing practices. Workers are only allowed into the 
establishment as their functions. 

 

Food, food contact surfaces and food packing material are protected from contamination. 

Clothing and personal belongings are not stored in processing area. 
 

Workers are not allowed to eat food, chew gum, drink beverages, spitting and other bad 

behaviors in processing area. 
 

Workers sanitize their boots in footbaths containing 200 ppm chlorine sanitize solution before 
enter or pass-through other processing areas. 

 

(i) Work Procedure 

 

- Gloves and cuter garments of employees must be sanitized prior to transfer form one 
area to another. 

- Workers whose hands, gloves, outer garments, utensils, food contact surface that come 

in content with wastes, floors or other unsanitary object do not touch food product 
without first being cleaned and sanitized. 

- Food/ human traffic must be designed so as no crossing of workers inside processing 
area. 

 

(ii) Monitoring 

 

Employee practices do not result in food contamination (hair restraints, glove use, hand 
washing, personal belongings storage, eating and drinking, boot sanitizing). 

 

(iii) Corrective action 

 

If any contaminates come in contact with the processing line or product, the affected lot must 
be cleaned, sanitized and inspected before production starts again. If a microbiological problem 

is notified, the company will retain all finished products will shift. 

 
(iv) Record 

 

- Cleaning and Sanitation Record 

- Daily Personal Hygiene Check Record 

- Chlorine Concentration Record 
All documents are maintained at least two years. 

 
 

 

 
4.5.1.4 Personal Hygiene (Workers Health – SSOP-4) 
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To ensure that workers are not source of contamination to the products. 

 
There are employees in the processing establishment. Sufficient hand washing facilities are 

provided with non-hand operated wash taps, liquid detergent and sanitizer, sanitary towel and 

foot dip. Chlorine level for hand washing is 10ppm and 100ppm for foot dip is prepared. 
 

The company provides cleaned dresses for employees and cleans them after used. All persons 
entering processing area wear protective clothes in an effective manner and suitable for the 

operation. Workers are not allowed to wear jewelries, such as necklace, ring, ear ring and 

watch in the processing room. Wearing traditional face take is not allowed also. 
 

1. Changing rooms and Toilet are provided for male and female. 
2. Adequate suitable and conveniently located toilets are provided. 

3. Toilets are designed to ensure hygienic removal of waste matter. These areas have enough 
lighting, ventilation and not open directly on to food handling area. 

4. Hand washing facilities with soap are provide. 

5. Have enough restrooms separately for male and female, well-maintained and kept clean at 
all time cleaned schedule posted. 

6. The rest rooms are provided supplies soap, running water, etc. sufficient enough to meet 
employees need. 

 

(i) Work Procedure 

 

- Hand washing station and hand dips must be located in processing area. 
- Hand dips must also be located at every process line. These must be used every time 

workers contaminates hands and gloves and upon returning back to the process line. 

- Hand washing facilities must be checked by the Quality checker for adequate supply of 
hand sanitizer before operation. The concentration of chlorine must be checked before 

operation and every one hour during operation by the QC. They are maintaining at 
10ppm for reclaim dips. The results must be recorded in the chlorine motoring logbook. 

- Separate toilet facilities must be provided for male and female adjacent to processing 

area. 
It must be equipped with ventilation. 

- Adequate suitable and conveniently located toilets are provided. 

- During processing hour, QC must check that toilets are cleaned and sanitary. 
- Maintenance team must keep toilet facilities in good order. 

 
(ii) Monitoring 

 

And then, eating, smoking, chewing, coughing, sneezing, spitting and any other such bad 
behavior that is likely to contaminate the product during handling or processing is strictly 

prohibited. 
 

Separate toilet facilities are provided for male and female outside the establishment. Hand 
washing facilities with detergent and sanitizer are provided in the toilet. Toilets are cleaned and 

sanitized daily. 

During processing hour, QC must check that toilets are cleaned and sanitary. Maintenance team 
must keep toilet facilities in good order. 

 
(iii) Corrective Action 
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Sanitation supervisor initiates repairs of toilet or hand washing facilities as needed and restocks 

facilities or adjusts sanitizers. 
 

(iv) Record 

 

- Daily personal hygiene record. 
All documents are maintained at least two years. 

 

4.5.1.5 Protection of contaminants (SSOP-5) 
 

To ensure that the food, food-packing material and food contact surface are protected from 
various microbiological, chemical and physical contaminants. 

 
If food has been prepared, packed, or held under insanitary conditions whereby it may have 

become contaminated with filth or whereby it may have been rendered injurious to health. So, 

food, food packing material and food contact surfaces in establishment are protected from 
various contamination like that microbiological, Chemical and physical contamination. 

 
Also food, packing materials and food contact surfaces are separated to prevent contamination 

from non-food grade lubricants and fuel which are considered adulterants, foo, food contact 

surfaces are washed thoroughly when exposure to contaminants and packing materials are 
covered with plastic sheet. 

 

Condensation is a common problem in establishment. The establishment prevents condensation 

dripping to falling on the products, food contact surfaces and packing materials. 

 
(i) Work Procedure 

 

- HACCP Team prepares the chemical list record in approved supplier. 

- Store Department must prepare the using chemical segregate in chemical store. 

- QC staff must check daily using of chlorine concentration record. 
- Chemical containers must be identified as label and chemical name. Chemical 

containers must be closed. 
 

(ii) Monitoring 

 

Cleaning/ Washing of equipment must be done after processing to prevent floor splash to occur. 

All food contact surfaces must be cleaned prior to use to ensure that no cleaning/ sanitizing 
residues are present. All cleaning/ sanitizing agents must be clearly labeled and stored away 

from the processing area so as with other lubricants and chemicals. 

Maintenance must ensure adequate ventilation airflow and air pressure to inhibit the formation 
of condensate that may contaminate product contact surface and packaging materials. 

Maintenance department must store and properly label all non-food grade lubricants within the 
maintenance area. 

 

All gas, fuel must be stored outside processing area. All toxic materials must be labeled and 
stored properly. 
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(iii) Corrective Action 

 

Unapproved chemicals are returned or used in non-processing area. Improperly stored 
chemicals are moved to the correct storage area. Safety of the product is examined and 

contaminated source is eliminated. Repairs are made as needed to defective equipment. 
Sanitation supervisor corrects any condensation problems. 

 

(iv) Record 

 

- Cleaning and sanitation record 
- Chlorine Record 

 

4.5.1.6 Labeling, storage and use of toxic compounds (SSOP.6) 
 

To ensure that the labelling, storage and use of toxic compound are adequate to prevent food 
from contamination. 

 

All kind of chemicals using in the factory are packed and labeled properly and stored outside 

the process area. All chemicals are purchased on the approved suppliers. At receiving, 

chemicals are checked supplier name, label, instruction, specification, Lot number, expire date 
and entire situation of chemical containers. All chemicals are received and recorded into 

chemical Receiving Report with signature of responsible staff who can access and handle toxic 
chemicals. Daily use quantities are kept segregate location in the processing room during 

working time. 

 
(i) Monitoring 

 

- Authorized person update the record of Approved Supplier List (Chemical). 
- Chemical and food additives are inspected on receipt before storage and usage. 

- Chemical and food additives are stored in clean condition correctly separated from 
detergent and other non food chemical. 

- Chemical and food additives on used shall be properly labeled. 

- Use picks up and record on log-book. 
 

(ii) Corrective Action 

 

Toxic compounds without proper information are placed on hold until information is 

obtained. Toxic compounds without documentation are returned to the supplier. 
 

Improperly stored chemicals are moved to the correct storage area. Leaking containers are 
released or replaced as necessary. Storage cage will be cleaned by the next working day. 

 
Misuse of toxic compounds results in disciplinary action or retraining. Potentially 

contaminated food is discarded or destroyed. Improper labelling of working containers is 

corrected. 
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(iii) Record 

 

- Chemical Receiving Record 
- Daily chlorine using record 

- Approved chemical supplier list 
All documents are maintained at least two years. 

 

4.5.1.7 Control of employee health conditions that could result in the microbiological 

contamination of food, food packing materials and food contact surface. (SSOP7) 
 

To ensure that employee are not a source of contamination to products and also not a source of 

cross contamination to other food handlers. 
 

All persons involved in processing are examined health and medical checkup by township 

medical officer, Ministry of Health annually. Medical certificates are provided for each worker 
and keep in the record file. Persons with typhoid, influenza, diarrhea such as infectious disease 

are not allowed to join establishment. 
 

Any person with open lesions like boils and infected wounds or any other source of 

microbiological contamination, by which there is a possibility of contact with food contact 
surface or packing material are excluded from the process area. Unhealthy employee is not 

allowed to work in processing area. 
 

Production workers are instructed to report any health condition that might result in 

contamination of food. Before starting time quality Control Staff and supervisor are check up 
the workers’ health condition daily. 

 

(i) Work Procedure 

 

- Workers must be fit to work with no communicable diseases. A medical 
certificate must be kept on file. 

- Line leaders must observe the illness of their workers before work begins. Anybody 

found to have indication of illness must be sent hone until fit to return back to work. 
- Any illness, injury must be reported to the leaders to restrict from contaminating the 

product. 
(ii) Monitoring 

 

No person is allowed to enter in processing room with any kind of communicable diseases of 
sores, boil, wound and any other type of microbiological contamination. Only medically fit 

person are allowed to work. 
Workers with diseases, injury or wounds must cover them with bright color bandages and 

gloved to protect cross contamination. Supervisors check workers health condition prior to 
starting day working. 
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Production In-charge/ QC In-charge shall responsible for monitoring worker health and makes 
a decision case by case to allow workers who represent a risk to be sent home or assigned to 

non- food contact jobs if appropriate. 

 
 

(iii) Corrective Action 

 

Workers who represent a potential risk are sent home or reassigned to non-food contact jobs. 
Cover lesion with impermeable bandage, reassign, or send worker home. 

 
(iv) Record 

 

- Daily workers’ health control Record 
- Medical Check-up Record 

All documents are maintained at least two years. 
 

4.5.1.8 Exclusion of Pests from the Food Plant (SSOP.8) 
 

To control pests that transmitted diseases by preventing undesirable animals and harboring of 

pest to protect raw-materials and packaging form being contaminated by pathogens. 
 

Establishment is designed and constructed to prevent harborage of pests. At the door of entry 
and exit are provided with plastics curtains to prevent insects coming in. Also strainers are 

placed at the end of drain directly outside. 

 
Insect attracting and killing devices are installed at strategic points where there is a likely 

problem of entry of insects are properly collected and disposed off immediately. The 

establishment implements pest control by outside pest control service monthly. And then, 
establishment have own pest control procedure by assigned team. 

 
(i) Work Procedure 

 

(a) Rodents 

- Define positions to place rodent traps more than one position could be identified. 

- In case of rodents are trapped, discard the traps. Thoroughly clean and disinfect the 
area. 

- In case of no success in 5-7 days, change the position. Renew the trap at every 2 

weeks or up to the decision of the Factory Manager. 
- Records, Sign and Date on rodent trapping position in factory layout. 

 
(b) Insects 

- Use double doors including self-closing door and plastic curtain to protect insect from 
coming into the processing areas. 

- Put insect killer near the entrance at about 2 meters from the ground. Check and 

discard insect killer once a week. Clean the insect killer must adequacy. 
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(ii) Monitoring 

 

Pest control is contacted private company. That company has been making pest control 
monthly. 

- Remove all waste regularly prior to start up and after processing operation. 
- Clean compound every day. 

- Outlet of the drain is properly netted to prevent pest entry and per meter is kept clean 

and tidy. Waste materials are cleaned regularly and all the waste containers are kept 
covered. 

- Electrical fly killers are kept in the processing and the entrance of the plant. 
- Open creaks or holes should be sealed. 

- Regular pest and rodent control by insecticide. 

 
(iii) Corrective Action 

 

Conditions that may cause pest problems are corrected. The pest managements firm is notified 
of any pest problem and treats the problem. Pest treatments are more frequent if problems are 

identified. 
 

(iv) Record 

- Daily Pest control for Insect Control Record 

- Pest Control Record by Outside Service 

All documents are maintained at least two years. 
 

4.5.2 Standard Operation Procedure for Cleaning (SOP) 
 

(1) Table Cleaning 

- Pick up and remove major solid wastes. 

- Rinse all surfaces with raw water. 

- Degrease and scrub all surfaces with soap (detergent) 
- Rinse all surfaces with raw water again 

- Sanitize wit chlorinated water (100ppm) 
- Rinse with water again 

- Check table clean or unclean 

- Broken items are separated and discarded 
 

(2) Wall Cleaning 

- Rinse all surfaces with raw water 

- Degrease and scrub all surfaces with soap (Detergent) 

- Rinse all surfaces with raw water again 
- Sanitize with chlorinated water (100ppm) 

- Rinse with water again and check wall clean or unclean 
 

(3) Tray Cleaning 

- Pick up and remove major solid wastes. 
- Rinse all surfaces with raw water 

- Degrease and scrub all surfaces with soap (detergent) 
- Rinse all surfaces with raw water again 
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- Sanitize with chlorinated water (100ppm) 
- Rinse with water again 

- Check tray clean or unclean 

- Broken items are separated and discarded 

 
(4) Basket Cleaning 

- Pick up and remove major solid wastes 

- Rinse with raw water first 
- Scrub with soft brush and detergent thoroughly 

- Rinse with raw water again 
- Sanitize with chlorinated water (100ppm) 

- Rinse with water again 

- Check basket clean or unclean 
- Broken items are separated and discarded 

 
(5) Utensil Cleaning 

- Pick up and remove major solid wastes 

- Rinse with raw water first 
- Scrub with soft brush and detergent thoroughly 

- Rinse with raw water again 
- Sanitize with chlorinated water (100ppm) 

- Rinse with water again 

- Check utensil clean or unclean 
- Broken items are separated and discarded 

 
(6) Glove & Apron 

- Clean all surface with raw water first 

- Degrease and scrub all surfaces with soap (detergent) 
- Rinse all surfaces with raw water again 

- Sanitize with chlorinated water (10ppm) 
- Check glove & apron clean or unclean 

- Final rinse with raw water and hang it drainage 

 
(7) Floor Cleaning (Receiving, Processing Air Blast Freezer & Cold Store) 

- Pick up and remove major solid wastes 
- Clean all surface with raw water first 

- Degrease and scrub all surfaces with soap (detergent) 

- Rinse all surfaces with raw water again 
- Sanitize with chlorinated water (200ppm) 

- Rinse with water again 
- Check floor clean or unclean 

- Cold store shall need dry cleaning with chlorinated water (200ppm) 

- Cleaning workers are responsible for above duties. 



 

4-32  

Environmental                     The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 

4.5.3 Good Manufacturing Practice (GMP) 
 

4.5.3.1 Description of the processing plant 
 

(i) Primary Production 

 

(a) Environmental Hygiene 

- Organization will get raw materials from own vessel, farm and own collecting station 

purchased from approved supplier who can control that can deliver high quality sea 
water prawn. Sea water prawns are collected and sent high quality sea water prawns 

with ice in insulation boxes and carried with own refer trucks and transport to the 

factory. 
 

(b) Handling, Storage and Transport 

- Trucks and containers are evaluated to ensure that the conditions meet our factory 

requirements for transporting prawn. The incoming prawn must be properly tagged, by 

supplier name and source of prawns, for factory use and for factory tracking system 
(traceability). Temperature of in-coming raw materials shall have (<5)˚C and prawn on 

truck shall keep on ice in all time. 
 

(c) Cleaning, Maintenance and Personal Hygiene at Primary Production 

- When raw material coming to the factory its will be sent to raw material section for 
inspection, weighing and cleaning. 

 
4.5.1.2 Establishment Design and Facilities (Construction) 

 

(i) Location 

Establishment shall normally be located away from: 

- Environmentally polluted area and industrial activities which pose a serious threat to 
contamination of food. 

- Areas subject to flooding, unless sufficient safeguards are provided. 

- Areas prone to infestations of pests. 
- Areas where wastes, either solid or liquid, cannot be removed effectively. 

 
(ii) Premises and rooms 

 

(a) Premises 

Thantwe Marine Products Co.,Ltd is located at Dwaryadi Myo Thit, Thantwe, Rakhine 

State, Myanmar. It is constructed in one storey building using iron structure to construct 
processing plant according to the international standards. The factory and surround area are 

free from objectionable odors, smoke, dust or other contamination. The surroundings of the 

factory are constructed with concrete floor, so to prevent accumulation of water, roadways 
and yards. It is designed to meet the hygiene standard of the HACCP system. 

 
(b) Walls 

The exterior walls are made of concrete walls which are waterproof smooth resistant to 

cracking and easy to clean. The internal walls are ceramic tiles. The ceramic tiles color is 
white. 
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(c) Floor 

The floor is constructed with taraso floor, water proof, non-absorbent material which easy 
to clean and disinfect. The floor is enough slopes to facilitate the drainage of the water 

easily. 
 

(d) Doors 

Doors are tight fitting to exclude rodents, insects and dust. All the doors are fitted with 
plastic curtains to minimize outflow of cold air, dust and protecting from insects. 

 
(e) Drains 

Drains are constructed of sufficient quantity and depth. All drains opening have rodent 

proof covers. Effluent flow out direction is properly designed. 
 

(f) Changing room 

The factory has one changing room for the male and female workers. It is also attached 

with knob for Apron, Mask, Gloves and tall boots rack. 

 
(g) Receiving area 

The processing factory has two receiving area. It is separated from processing area. 
 

(h) Processing area 

The processing factory has one room especially designed for prawn processing. It is 
installed with grader machine, sir blast freeze, contact freezer and cold store. 

 
(i) Ante room 

Ante room exits connected with cold stores which is applied to (10±2)˚C keep finished 

product before export loading. 
 

(j) Cold store 

In the plant, there are two cold stores with capacity of 150 M/T two cold store normal 

temperature is (-18±2)˚C which is installed with digital thermometer. Thermometers are 

installed in all rooms where cooling system is applied. 
 

(iii) Equipment 

 

(a) Lighting 

Fluorescent lamps with a cover are fixed at the processing hall. It is designed to easy 
cleaning of surface where dust and debris may collect and also protecting when it is broken. 

Bulbs are installed in Cold Store. 
 

(b) Prawn grader 

Factory has tow grader machines for prawn sorting and selecting size by size according to 
the specification. 

(c) Air blast freezer 

In front of cold store one air blast freezer is stationed. It is taken 8hours to freeze the 

products. Air blast freezer temperature is (-36 to -40)˚C and capacity is (3) tons each. 
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(d) Contact freezer 

The factory has three contact freezers (660 Kg x 2) (550 Kg x 1 ) and temperature is (-

40)˚C. It is taken 90min to freeze for product. 

 

 

(e) Spiral Freezer 

It can freeze 400~ 500Kg/ hr depends on products sizes. Freezing temperature is (-40)˚C 
and freezing time is nearly one hour. 

 
(d) Flake ice 

It can gets 15 tons/day. 

 
(e) Block ice 

The factory has two block ice making machines (20)tons per day each. 
 

(iv) Facilities 

 

(a) Ventilations 

The processing factory is fitted with air condition to prevent accumulation of excess heat, 
vapour, odors and dust. The air floor from the building shall be from the more hygiene area 

to the less hygienic ones. 

 
(b) Hand washing and foot washing facilities 

The entrance for the workers of the processing plant is provided with basin, non-hand 
operated tap, detergent, chlorine and foot washing bath. 

 

(c) Power supply 

The factory uses electrical power form own generators. The factory has three stands by 

generators which can produce (500 KVA x 2), (300KVA x 1). 

 
 

(d) Waste disposal facilities 

Adequate facilities and equipment are provided and maintained for disposal and storage of 

wastage are put in plastic bag and plastic bin and subsequently taken to the covered waste 

storage, away from the building. 
 

(e) Medical facilities 

Every worker has to check health by a certified medical officer and kept medical record. 

The factory has free medication for illness worker. Medical checked room & medicine first 

aid kit also provided for workers. 
 

(f) Store facilities 

The factory is facilitating with two cold stores, having a capacity of 75 M/Ton each. These 

stores has digital thermometer near the door. All the products are stored on a rack and at 
least 
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6” away form the walls to allow case of cleaning and for air circulation. First In First Out 
(FIFO) system is adapted so as to keep the stock a fresh. 

 

(g) Toilet facilities 

Toilets area kept in hygienic condition in all time. Toilet rooms are kept outside of the 
processing area and wall are smooth washable, light color and floors constructed of 

impervious and readily cleanable material. The doors are not open directly to the 

processing areas. Toilet rooms are enough for all the workers. (20 workers pre toilet). 
 

(h) Packing store 

The factory has separate store for packing materials. All the packing materials kept on 

wrack and covered with vinyl sheet to protect them against moisture, dust and other 

contamination. 
 

(i) Dry storage 

All packing materials are stored in a room with well ventilation. 
 

Chemicals are stored separately in chemical store room to avoid hazard. Harmful materials 
such as cleaning compound and lubricants are kept in a separate and distinctly labeled and 

identified. 
 

4.5.3.2 Control of operation (Process) (i)Incoming raw material 
(a) Raw receiving 

- Raw materials are collected and purchased form approval supplier lost (ASL) (FO-HT-

10) and from company’s own fishing vessel. Raw materials from own vessel was 
loading at the Lonethar/Tha Byu Chaing jettyard own farm from there, they carried well 

iced prawn drums by refer truck to the factory. 

- Prawn shall keep on Ice in all time. It is recommended that raw materials must be use daily. 
- Qualified rea materials shall purchase at the own purchase center. Placing prawns on 

the floor is not allowed. 
- QC shall check raw materials according to raw inspection standard who shall inspected 

the raw material at random sample and checked species, size and quality. Raw prawns 

are also grading. 
 

(b) Washing 

- Raw prawns are washed with chilled water and diverted in the basket and drained. 

 

(c) Weighing/Sorting 

After raw prawns must be weighing and after that raw prawns are need to sorting 

(segregated), HO, HL, Peeled prawns. 
 

(d) Sizing & weighing 

After sorting it should be done de-heading, peeling, de-vined and after that sizing, 

weighing according to product types and weight 2Kg, 1.8Kg and put into cans. 
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(e) Washing 

Prawns in the cans are washed with chilled water individually. 

(f) Laying & Labelling 

After washing prawns all the prawn are laying according to the size in cans and labelling. 

 
(g) Freezing 

Chilled water are filled in cans and put into freezer and freezed. The product 

temperature is brought down at (-36 to -40)˚C for running 90 min. 
 

(h) Metal check 

After freezing every block are de-canning and send for metal check. Every frozen blocks 

are individual passed through metal detector for checking metal. If the frozen prawn block 

include metal, alarm appeared and conveyor belts stopped. Removed the rejected block 
and the rejected block is checked and reprocess. After checking frozen blocks are sent for 

packing. 
 

(i) Packaging 

After metal checked frozen prawn blocks are put the plastic bags and packed in master 
cartoon. 

 
(j) Cold store 

- The cold store temperature is maintained at (-18±2)˚C or lower and recorded at every 

hour. 
- The cold store temperature of product is measured before shipment and kept at (-

18±2)˚C. 
- The cold stores are installed the digital thermometer. 

 

(k) Transport 

According to the invoice, products are selected and loaded to the cleaned and sanitized 

Refer- truck. Loading to the truck need to cool down to 15˚C and if reach to that 
temperature can start for loading. After finished loading the truck start to cool down and 

transport to Yangon for export. 

 
(l) Exporting 

- The container is pre-cooled to (-18˚C) / (0˚F) using a refrigeration plug point at factory. 
- If the required temperature is not attained, the goods are removed and transferred to 

cold store immediately. Then the cold store temperature of the product is checked to 

ensure that is -18˚C. 
- After finished the loading, container must cool down to (-18˚C) again before the truck 

departure. 
 

(ii) In-coming reject, In-process reject and Finished product reject 

 

(a) In-coming reject 

- In-coming raw-materials are found as non-conforming products, it is rejected and 
returned to suppliers. All non-conforming material is identified and segregated 

properly. 

- In-coming raw materials check record (FO-QC-02) 
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(b) In-process reject 

- In-process materials are found as non-conforming products in processing area. It is 

either rework or scrap. After reworking the product is reprocessed. Spillage taken off 
the floors is collected frequently and disposed off separately. 

- Product temperature record (FO-QC-03) 

- Laying product inspection record (FO-PD-01) 

- Freezer In/Out record (FO-PD-02) 

- Packing quality inspection record (FO-PD-03) 
 

(c) Finished product reject 

- Finished products are found as non-conforming products checked by QC, the details 

are taken the corrective action and report to managing director or top management. If 

the non- conforming material is reworked or rejected. Depending on the degree of non-
conforming. If the non-conforming material is reprocessed, the details of reprocessing 

are recorded in the report. After reworking the product is re-inspected by QC personnel 
to ensure that confirms to standard. 

- Export container report (FO-QC-18) 

- Product temperature record (FO-QC-03) 
 

(iii) Documentation and records 

- The DOF laboratory collects once per month samples for analysis and their reports 

assist the factory as a control measure for the factory’s in-house reports. 

- Test report for products surveillance program DOF. 
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Figure 4. 23 : Sufficient hand and foot washing facilities (Chlorine level for hand washing is 

10ppm and foot dip is 100ppm) at the entrance of the processing area 

 

 

Figure 4. 24  Body temperature measuring and spraying hand sanitizer at the entrance of 
the processing area 
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Figure 4. 25  Raw materials receiving room 
 

 

 

Figure 4. 26  Pre-washing the received raw materials 
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Figure 4. 27 Sorting and sizing machines 
 

 

 

Figure 4. 28 Sorting and sizing manually according to the specification 
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Figure 4. 29  HOSO/HL/Peeling after sorting and sizing 
 

 

 

Figure 4. 30 Washing with chlorinated water and then chilled water 
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Figure 4. 31 Weighing according to requirement of customers with calibrated digital 
scale 

 

 

Figure 4. 32 Laying in the tray 
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Figure 4. 33 Freezing at a temperature below - 35˚C 
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Figure 4. 34  Metal detecting 
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Figure 4. 35 MC packing storage holding at a 

 temperature of -18˚C (±)2˚C until required for shipment 
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4.5.4 Control of processing 

4.5.4.1 GMP-1: Raw Receiving 
 

Raw materials, after arriving to the factory either by suppliers or purchaser from approved 
suppliers and from jetty/farm in term of Tender, shall be checked by raw receiving supervisor, 

QC in charge of RM and record into RM Receiving Inspection Report. 

If customers come and supply raw-shrimps they check its temperature and the raw materials at 
temperature, Black spots, Soft shells and color changes are found in raw and rejected and rest 

raw which are qualified and purchased. Sulphite test is done with sulphite test kit papers at an 
acceptable range. 

 

4.5.4.2 GMP-2: Pre-Washing 
 

Take shrimp into the baskets 3 to 5 kg 
- Washing with chilled running water by putting the basket under water and shaking 3 

times half clockwise to remove the floating foreign matter and ice into garbage bin. 
Then one hand keeping shrimp basket and other hand removing remaining foreign matter 

and ice into garbage bin. 

- Shrimps shall be washed with chlorinated water. 
- After washing, basket of shrimp shall drain out the water not longer than 3 minutes. 

 

4.5.4.3 GMP-3: Weighing 
 

Shrimp shall be weighted basket by basket after drainage. The quantity of each basket should 

be recorded. The raw materials are cleaned and separated raw and ice and put them into the 

baskets as per specification. After draining the water out, weight the raw and clean with 
chlorinated water. QC is always present while checking and receiving raw materials. He/she 

inspects the raw materials at random and arrange for size and quality. 
 

4.5.4.4 GMP-4: Sorting and Sizing 
 

To grade shrimp according to company quality specifications. 

At this state raw shrimps are separated in different quality grades according to the specification 
of the shrimps, sorting workers divide such as tiger head on, head less (eg. loosen heads, soft 

shells, gap joins, tall broken etc.). 
Shrimp on the tables shall be covered with flake ice to maintain temperature. 

Different grades of shrimp shall be put in different baskets for further processing in different 

processing lines when the basket is full. 
 

4.5.4.5 GMP-5: HL/PUD/PPV/Cut/Fillet/Ring 
 

In this stage raw shrimps, which are sent from sorting section are checked carefully and if the 
t shrimp head is found with black spots, head gap they dehead the shrimp and devein it. The 

shrimp have black spots, black shell gap, which are deheaded devein. Shrimps which are in 
conditions of 
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soft shells, broken shells, color- changes and black spots are sent from the peeling of the shells 
for the PUD (peeled and un deveined) grade. 

 

4.5.4.6 GMP-6: Washing 
 

In this stage after heading or peeling or peeled and un-deveined, shrimps shall be 
washed chilled water. After washing, basket of shrimp shall drain out the water not 

longer than 3 minutes. 
 

4.5.4.7 GMP-7: Weighing 
 

After drainage, shrimps are weighted according to buyer requirements and maintain temperature. 

 

4.5.4.8 GMP-8: Laying in the tray 
 

Products which are being covered with ice at this stage is to reduce the growth of the number of 
micro-organism in the surface and to eliminate any foreign substances. 

 

4.5.4.9 GMP-9: Freezing 
 

To ensure proper freezing and glazing inspections must be done before starting production. 
Workers should make themselves clean before handling the product of the freezer. 

 

For block products that Controlling freezing time (2-3 hours freezing temperature (-35˚C to -40˚C) 

and for IFQ products which contact freezer (-35˚C to -40˚C), Time is (2 to 3 hours) after freezing 
product core temperature -18˚C. 

 

4.5.4.10 GMP-10: Glazing 
 

After freezing frozen blocks are then glazed. Used only chilled and portable running water for 
glazing. The glaze percentage is adjusted to the required level as per buyer’s specification. 

 

4.5.4.11 GMP-11: Packing 

 

Glaze products are primary packed with plastic bags which all products are identified with the date 
of production (or) as per buyer’s specification and as per DOF instruction. 

 

4.5.4.12 GMP-12: Metal Detecting 

 

Before operating the metal detector machine must be checked thoroughly for sensitivity test every 

time by a sample tester Fe(1.0) and SUS (1.2,2.5,3.0,3.5). After block packed products are checked 
carefully block by block which are passed on to the meta detector machine. If the frozen prawn 

block include metal, alarm appeared conveyor belts stopped. Removed the reject block and the 
rejected block is checked and reprocess. After checking frozen blocks are sent for packing. The 
detection of physical presence in metal existence is 1.0mm diameter sensitivity. 
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4.5.4.13 GMP-13: MC Packing Storage 
 

After packing, products are transferred to cold store immediately to avoid low temperature and not 
to be dehydration and break down texture of blocks after that not to be going on bacterial pathogen. 

To be ensure for that, shall be maintained temperature ≤ -18˚C (±2˚C). 
 

4.5.4.14 GMP-14: Exporting 
 

Export with FIFO (First in First out) method for to prevent shall life and valid date of products. 
 

4.6 Wastewater Treatment Method 

 

Wastewater treatment plant is designed to collect all treated water that is discharged directly 

from manufacturing process and domestic activities. The capacity of WWTP facilities are 900 
galloon of 4 serial storage compartments, 800 gallon of circular tank and 800 gallon of newly 

constructed rectangular tank respectively (Figure 4.38). And the output of wastewater discharge 
is expected to 500 gallon/day. Hence, the discharge amount is perfectly sufficient to be treated 

by its own WWTP on a daily basis. 

 
The manufacturing process consume small amount of water which reaches 29,000 (estimate) 

gallon per day. It is from the two different main sources including manufacturing process and 
domestic activities. Based on the analysis, 70% of water usage is for the manufacturing process 

and 30% of the water usage is for the domestic. 
 

Table 4- 6   Water Computation and Wastewater Discharge 
 

Wastewater Discharge 

Sources 

Consumption gallon/day Wastewater discharge 

gallon/day 

Manufacturing Process 20,300 350 

Domestic Waste Water 8,700 150 

Total 29,000 500 
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Figure 4. 36 Flow diagram showing water balancing, discharge amount and treatment 

capacity of TMP 

 
According to the baseline monitoring results, the effluent water of the proposed factory meets 

the standards, except from the COD, Total Nitrogen, Total Suspended Solid and Total 

Coliform. (Table 5.19). The effluent standard of total coliform according to NEQG for fish 
processing factory is 400 in 100ml. The test result for total coliform from effluent wastewater 

after treatment is 8994/100 ml and this amount is above the standard limit before establishing 
newly constructed rectangular chlorination tank. Hence, the capacity of the existing wastewater 

treatment facility meets 22% of the standard guideline. 

 
Recommendation for mitigation measures of effluent for existing wastewater treatment 

facilities of TMP are as follow: 

 

- TMP  should revise and monitor the current dosage of using treatment facilities (charcoal, 

limestone). The amount and time of chlorine dosing should be revised by TMP on various 
factors such as incoming water quality from circular sedimentation tank, water flow rate, 

temperature, retention time. 
 

According to the WHO/FAO guidelines for chlorine dosage for wastewater disinfection of 

fish processing factories,  

• For primary treatment of fish processing wastewater: 15 to 25 mg/L of free residual 

chlorine for a contact time of at least 30 minutes. 
• For secondary treatment of fish processing wastewater: 10 to 15 mg/L of free residual 

chlorine for a contact time of at least 30 minutes. 

• For tertiary treatment of fish processing wastewater: 5 to 10 mg/L of free residual chlorine 

for a contact time of at least 30 minutes. 

It is important to note that the appropriate dosage of chlorine for fish processing wastewater 
disinfection may vary depending on the quality of the wastewater and the level of disinfection 
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required. Additionally, it is crucial to closely monitor total residue of chlorine with NEQG 
guideline value which is not more than 0.2 mg/l on monitoring the wastewater quality. 

Therefore, it is recommended to monitor the wastewater quality and WWTP for effectiveness 

to comply with NEQG biannually. 

 

Process Outline 

Wastewater released from the factory is passed through the concrete tank with the size of 32 ft 

x 11 ft x 10ft 7inches comprising of (4) serial storage compartments and then to the circular 

storage tank (Diameter: 8ft, Height: 7ft 9inches) and finally to the  chlorination tank ( 9 ‘1/2 

“x9’ ½” x9’1/2 “) before final disposal to the Thandwe river. 

 

Treatment Process 

The wastewater discharged from the factory is firstly treated with limestone in the first tank 

then treated with the Charcoal in the second tank. And then, repeat again with the limestone and 

charcoal in the third and fourth tanks respectively. 

 
Therefore, the treatment system is that in the first and third tank, wastewater is mixed with 

limestone. In the second and fourth tanks, wastewater is mixed with charcoal. The inlet wastewater 
from the fourth tank  does not mix anything in the circular storage tank (fifth tank) which is used 

for retention time. This treated water is disinfected with chlorine in the newly constructed concrete 

tank (sixth tank)and then the treated wastewater is discharged to the Thandwe river.  At each (4) 
serial storage compartments, sludge in the effluent wastewater are removed quarterly. (Quarterly 

collected sludge is disposed of at the contractor or CDC on site.) In addition, domestic wastewater 
is treated together with industrial wastewater by WWTP with two separated pipelines. 

The project site area is large enough to extend the infrastructures. Therefore, the existing treatment 

tank will be expended when the storage cannot cover the wastewater coming out from the proposed 
factory. 

 
 

 

Figure 4. 37  Wastewater treatment system using Limestone and Charcoal at the TMP 
Factory 
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                 9ft ½ inch x 9ft ½ inch x 9ft ½ inch 

 

 

Figure 4. 38 Pictures of wastewater treatment tanks and mouth of discharge pipe line 
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4.7 Solid waste management at the factory 
In terms of solid wastes, almost wastes (inedible fish parts and endoskeleton shell parts 

etc.) released from the processing are used as by-products e.g., fishmeal. 
 

Domestic solid waste such as food residues (organic wastes) and used disinfectant 

containers, damaged fuel containers including glasses, tins, bottles, packing materials, 
papers, stationeries, damaged/expired devices with other miscellaneous will be 

generated during the operational phase of the factory. The waste bins are placed at the 
appropriately selected areas around the factory. After collecting the wastes, CDCs used 

to collect and dispose at the dump sites. 

 

4.8 Alternatives Selection 
 

There is no alternative development option for the proposed factory which would 

prevent all potential environmental and social impacts due to construction and 
operation. 

 
The implementation of the marine and fisheries processing support the supply of 

aquatic food to people. In order for a growing human population to meet the demands 

for daily food, aquatic food may play a pivotal role in daily nutrition, or provide variety 
and a few essential nutrients in a healthy and ample diet. Consequently, marine products 

can fulfil the increased food demands at global, regional and local scales. 
 

Therefore, if the project proponent recognises social, economic and environmental 

sustainability of production systems and supply chains along with complying the 
mitigation measures, HSE regulations and management plan described in the EMP 

accordingly, the overall impacts likely affected by the project activities (construction, 

operation and decommissioning phases) become rated as insignificant. 
 

Furthermore, if there is a good cooperation between the project proponent and the 
community, there will be specific environmental and social benefits such as increased 

employment opportunities, infrastructure upgrades, and other community benefits 

would occur as a result of the factory development. 
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5. Description of the surrounding environment 
This chapter reports a description of the project surrounding environment based on a review of 

the valuable data related to the existing baseline air, water, noise, soil and waste monitored at 

and around the proposed project site. The more detailed and in-depth analysis will be provided 
accordingly in the sub sections. 

 

5.1 Existing air quality 

5.1.1 Introduction 
The baseline ambient air sampling was carried out at and around the Thantwe Marine Products 

(TMP) factory (Rakhine state) in May, 2021 in order to reveal the existing air quality status at 

and around the factory. 
 

5.1.2 Objective 
The objectives of the monitoring are: 

• To reveal the existing baseline ambient air quality of the proposed factory 
• To provide the data in order to assess the air impact likely affected by the project activities 

 

5.2 Ambient air monitoring location 
Locations of air sampling stations are listed in Table 5.1. The air quality sampling methodology 

used for this project is described in the subsection which follows, 
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5.2.1.1 Point (1): Factory compound 
 

Figure 5. 2  Map of ambient air monitoring at the Factory compound 
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Figure 5. 3 Ambient air monitoring at point (1), Factory compound (Day time) 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. 4 Ambient air monitoring at point (1), Factory compound (Night time) 

 
The point 1 is located at the factory compound. Regarding particulates, Table 5.3 presents both the levels of 

PM10 (21 µg/m3) and PM 2.5 (8 µg/m3) were met the National Environmental Air Quality Guideline (ECD) 
adopted from WHO Guideline. In terms of gases level, one-hour average level of NO2 (48 µg/m3), one hour 

average level of CO (310 µg/m3), eight hours average level of CO (130 µg/m3), eight hours average level of 

O3 (24 µg/m3) and 24hr average level of SO2 (17 µg/m3) met the guidelines. 

 

The meteorology findings (Temperature, Relative Humidity, Wind Speed, Wind Direction) during 
the monitoring were presented below.  (Table 5.3) 
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Table 5- 3 : Ambient air monitoring at point (1), Factory compound 

Parameters 
Concentration 

(24hr average) except some Gases 

(NO2, CO and O3)* 

National Environmental Air 

Quality Guideline (ECD)/WHO 

Guideline (24hr average) 

PM10 21a(2b-115c) µg/m3
 50 µg/m3

 

PM 

2.5(µg/m3) 

8a(1b-89c) µg/m3 25 µg/m3
 

NO2* 35a(15b-60c) µg/m3 (24 hr) 

48µg/m3 (one hr) 

40 µg/m3 (annual) /200 µg/m3 (one 

hour) 

SO2 17a(7b-30c) µg/m3 20 µg/m3
 

CO * 0.1a(0b-1c) mg/m3 / 100a(0b-1000c) 

µg/m3 (24hr) 

0.31 mg/m3 (one hr)/310 µg/m3 

0.13 mg/m3 (8 hr) /130 µg/m3 

30,000 µg/m3 (one hr) 

10,000 µg/m3 (8 hr) 

O3* 10a(1b-106c) µg/m3 (24hr) 

24 µg/m3 (8 hr) 

100 µg/m3 (8hr) 

H2S 18a(0b-340c) ppb (0.01 mg/m3) Air emission level 2 mg/m3/ Work 

place 10-15 mg/m3 (7-10 ppm) 

(WHO, EHC 19.1981) 

CO2 402a(385b-438c) ppm NA 

VOC 53a(40b-67c) ppb NA 

NH3  
28a(5b-43c) ppm/ (20 mg/m3) 

Air emission level 1 mg/m3/ 

Urban concentrations are typically in 

the range of 5 - 25 μg/m3 (Ammonia 

(WHO/EHC 54, 1986) 

CH4 149a(107b-200c)ppm NA 

Meteorology 

T (Degree C) 29a(25b-32c) 

RH 85a(57b-100c) 

Wind Speed (kph) .223a(0b-3c) 

Wind Direction (Degree from North) 73 (ENE) 

 Remark: 

There were vehicles and human activities. There was raining at night. 

a Average b Min cMax 

Referring to National Environmental Air Quality Guideline (ECD), the color codes are 
categorized in order to reveal the general air quality status around the of the project area. 

Green – meets the standards 
Yellow (slightly over and less than double) 

Orange (exceeding if more than double) 
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5.2.1.2 Point (2): Nan Taw Monastery 

 

Figure 5. 5 Map of ambient air monitoring at Nan Taw Monastery 

 

 

Figure 5. 6 Ambient air monitoring at point (2), Nan Taw Monastery (Day time) 
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Figure 5. 7 Ambient air monitoring at point (2), Nan Taw Monastery (Night time) 

 

The point 2 is located at the Nan Taw monastery. Regarding particulates, Table 5.4 presents 

both the levels of PM10 (10 µg/m3) and PM2.5 (7 µg/m3) were met the National Environmental 
Air Quality Guideline (ECD) adopted from WHO Guideline. In terms of gases level, one-hour 
average level of NO2 (40 µg/m3), one hour average level of CO (133 µg/m3), eight hours 

average level of CO (34 µg/m3), eight hours average level of O3 (6 µg/m3) and 24hr average 

level of SO2 (15 
µg/m3) met the guidelines. 

 

The meteorology findings (Temperature, Relative Humidity, Wind Speed, Wind Direction) 

during the monitoring were presented below. (Table 5-4) 

 
Table 5- 4 : Ambient air monitoring at point (2), Nan Taw Monastery 

Parameters 
Concentration 

(24hr average) except some 

Gases (NO2, CO and O3)* 

National Environmental Air 

Quality Guideline (ECD)/WHO 

Guideline (24hr average) 

PM10 10a(2b-52c) µg/m3
 50 µg/m3

 

PM 2.5(µg/m3) 7a(1b-38c) µg/m3 25 µg/m3
 

NO2* 22a(2b-56c) µg/m3 (24 hr) 

40µg/m3 (one hr) 

40 µg/m3 (annual) /200 µg/m3 (one 

hour) 

SO2 15a(5b-27c) µg/m3 20 µg/m3
 

CO * 0.034a(0b-0.14c) mg/m3 / 

34a(0b-140c) µg/m3 (24hr) 

30,000 µg/m3 (one hr) 

10,000 µg/m3 (8 hr) 
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 0.133 mg/m3 (one hr) / 133 

µg/m3 

0.034 mg/m3 (8 hr) / 34 µg/m3 

 

O3* 6a(0b-50c) µg/m3 (24hr) 

6 µg/m3 (8 hr) 

100 µg/m3 (8hr) 

H2S 20a(0b-80c) ppb/ 0.01 mg/m3 Air emission level 2 mg/m3/ Work 

place 10-15 mg/m3 (7-10 ppm) 
(WHO, EHC 19.1981) 

CO2 352a(279b-399c) ppm NA 

VOC 37a(0b-719c) ppb NA 

NH3  

13a(4b-18c) ppm/9mg/m3 

Urban concentrations are typically in 

the range of 5 - 25 μg/m3 (Ammonia 

(EHC 54, 1986) 

CH4 116a(77b-187c) ppm NA 

Meteorology 

T (Degree C) 28a(28b-29c) 

RH 75a(59b-100c) 

Wind Speed (kph) 0.3a(0b-2c) 

Wind Direction (Degree from North) 46 (NE) 

Remark: 

The monitoring station is near the pagoda road. There was heavy raining at the night 

time. 

a Average b Min cMax 

Referring to National Environmental Air Quality Guideline (ECD), the color codes are 
categorized in order to reveal the general air quality status around the of the project area. 

Green – meets the standards 

Yellow (slightly over and less than double) Orange (exceeding if more than double) 

5.2.1.3 Point (3): Ann Taw Monastery 

 
Figure 5. 8 : Ambient air monitoring at Ann Taw Monastery 
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Figure 5. 9  Ambient air monitoring at point (3), Ann Taw Monastery (Day time) 
 

 

 

 

 

 

 

 

 

 
Figure 5.10: 

Figure 5. 10  Ambient air monitoring at point (3), Ann Taw Monastery (Night time) 
 

The point 3 is located at the Ann Taw monastery. Regarding particulates, Table 3.4 presents 

both the levels of PM10 (6 µg/m3) and PM 2.5 (3 µg/m3) were met the National Environmental 
Air Quality Guideline (ECD) adopted from WHO Guideline. In terms of gases level, one-hour 
average 
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level of NO2 (44 µg/m3), one hour average level of CO (0 µg/m3), eight hours average level 

of CO (0 µg/m3), eight hours average level of O3 (27 µg/m3) and 24hr average level of SO2 

(11 
µg/m3) met the guidelines. 

 

The meteorology findings (Temperature, Relative Humidity, Wind Speed, Wind Direction) 
during the monitoring were presented below. (Table 5-5) 

Table 5- 5 : Ambient air monitoring at point (3), Ann Taw Monastery 

Parameters 
Concentration 

(24hr average) except some 

Gases (NO2, CO and O3)* 

National Environmental Air 

Quality Guideline (ECD)/WHO 

Guideline (24hr average) 

PM10 6a(2b-16c) µg/m3
 50 µg/m3

 

PM 2.5(µg/m3) 3a(1b-12c) µg/m3 25 µg/m3
 

NO2* 29a(2b-50c) µg/m3 (24 hr) 

44µg/m3 (one hr) 

40 µg/m3 (annual) /200 µg/m3 (one 

hour) 

SO2 11a(5b-15c) µg/m3 20 µg/m3
 

CO * 0a(0b-0c) mg/m3 (24hr) / 0a(0b- 

0c) µg/m3 

0 mg/m3 / 0 µg/m3 (one hr) 

0 mg/m3 / 0 µg/m3 (8 hr) 

30,000 µg/m3 (one hr) 

10,000 µg/m3 (8 hr) 

O3* 14a(1b-80c) µg/m3 (24hr) 

27 µg/m3 (8 hr) 

100 µg/m3 (8hr) 

H2S 20a(0b-80c) ppb/0.01 mg/m3
 Air emission level 2 mg/m3/ Work 

place 10-15 mg/m3 (7-10 ppm) 

(WHO, EHC 19.1981) 

CO2 346a(295b-399c) ppm NA 

VOC 33a(22b-39c) ppb NA 

NH3  
13a(3b-18c) ppm (9 mg/m3) 

Air emission level 1 mg/m3/ Urban 

concentrations are typically in the 

range of 5 - 25 μg/m3 (Ammonia 

(EHC 54, 1986) 

CH4 108a(77b-247c)ppm NA 

Meteorology 

T (Degree C) 28a(28b-29c) 

RH 76a(59b-100c) 

Wind Speed (kph) 0.36a(0b-5c) 

Wind Direction (Degree from North) 6 (N) 

Remark: 

There was traditional ceremony preparation in the monastery compound. There was 

raining at the day and night time. 
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a Average b Min cMax 

Referring to National Environmental Air Quality Guideline (ECD), the color codes are 
categorized in order to reveal the general air quality status around the of the project area. 

Green – meets the standards 

Yellow (slightly over and less than 
double) Orange (exceeding if more 

than double) 

 

5.3 Existing noise quality  

5.3.1 Introduction It was aimed to reveal the existing baseline ambient noise level. 
 

Industrial noise refers to noise that is created in the factories which is jarring and unbearable. 
Sound becomes noise only when it becomes unwanted and if it becomes more than that it is 

referred to as "noise pollution". Noise pollution affects both health and behavior. Unwanted 
sound (noise) can damage physiological health. Industrial Noise resulting to noise pollution 

has many reasons such as industries being close to human habitats which prevent the noise 
from decaying before it reaches human ear. The purpose of this project was to ascertain 

industrial noise pollution and its impact on the immediate workers and nearby local community. 

 

5.3.2 Objective 
 Introduction It was aimed to reveal the existing baseline ambient noise level. 
 

5.3.3 Ambient noise monitoring locations 
Locations of noise sampling stations are listed in Table 3.1. 

• Point 1 Factory compound 
• Point 2 Nan Taw monastery 

• Point 3 Ann Taw monastery 

• Point 4 Working area 

 
Table 5- 6  Noise sampling locations for baseline survey, May, 2021 

 
Points 

 
Locations 

Coordinates Start 

Date 

 
End Date N E 

1 Factory compound 18.471427° 94.373074° 21.5.2021 22.5.2021 

2 Nan Taw monastery 18.470836° 94.360302° 22.5.2021 23.5.2021 

3 Ann Taw monastery 18.470312° 94.380606° 
23.5.2021 24.5.2021 

4 Working area 18.471311° 94.372809° 
22.5.2021 23.5.2021 

 

The following tables (3.2 to 3.4) show the noise level measured around the proposed project 

area. Being situated around the residential area, the findings were compared with the applicable 
noise level guideline for industrial and residential by National Environmental Quality 

Guideline by Environmental Conservation Department (ECD). 
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5.3.3.1 Point (1) The existing baseline ambient noise monitoring location (1), Factory compound 
 

Figure 5. 11 Map of ambient noise monitoring at point (1), Factory compound 

 

Figure 5. 12 Noise monitoring station at Factory compound (Day time) 
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Figure 5. 13 Noise monitoring station at Factory compound (Night time)  

Table 5- 7 : The 24hr average noise level at point 1, Factory compound 

 

 

 

 

 

 

 

 
aAverageb Standard Error cMedian dMin eMax 

 
Based on the findings, the average noise levels (both day and night time) at the point 1 slightly 

over the EQEG guideline. Generally, these levels were mainly captured from vehicles (Cars 
and Trucks), machine and people activities. There was heavy raining in the midnight. 

 

Area 

Whole Day 

Average Noise 

Level (dB) 

Day Time Noise Level 

(dB) 

Noise standard value of 

EQG for Industrial (Day 

Time) 

 

 
Factory 

compound 

 

 
64a±0.2b

 

58c(44d-83.3e) 

65a±0.2b
 

60.8c(45d-83e) 
55 

Night Time Noise 

Level (dB) 

Noise standard value of 

EQG for Industrial 

(Night Time) 

60a±0.3b
 

55.5c(44d-76.7e) 
45 

 



 

5-15  

Environmental                The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 

5.3.3.2 Point (2) The existing baseline ambient noise monitoring location (2), Nan Taw 

monastery 
 

Figure 5. 14 Map of ambient noise monitoring at point (2), Nan Taw Monastery 

 

Figure 5. 15  Noise monitoring station at Nan Taw monastery (Day time) 
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Figure 5. 16  Noise monitoring station at Nan Taw monastery (Night time)  

Table 5- 8 : The 24hr average noise level at point 2, Nan Taw Monastery 

 

 

 

 

 

 

 

 
aAverageb Standard Error cMedian dMin eMax 

 

Based on the findings, the average noise levels (both day and night time) at the point 2 met 

EQEG. Generally, these levels were mainly captured from cars, motor cycle and people 
activities. There was raining in the evening and midnight. 

 

Area 

Whole Day 

Average Noise 

Level (dB) 

Day Time Noise Level 

(dB) 

Noise standard value of 

EQG for Residential (Day 

Time) 

 

 
Nantaw 

monastery 

 

 
46a±0.2b

 

45c(31.5d-97.6e) 

50a±0.3b
 

49.3c(31.8d-97.6e) 
55 

Night Time Noise 

Level (dB) 

Noise standard value of 

EQG for Residential 

(Night Time) 

39a±0.2b
 

38.9c(31.5d-65.4e) 
45 
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5.3.3.3 Point (3) The existing baseline ambient noise monitoring location (3), Ann Taw 

monastery 

 

Figure 5. 17 Map of ambient noise monitoring at point (3), Ann Taw Monastery 
 

 

Figure 5. 18 Noise monitoring station at Ann Taw monastery (Day time) 
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Figure 5. 19  Noise monitoring station at Ann Taw monastery (Night time)  

Table 5- 9 : The 24hr average noise level at point 3, Ann Taw Monastery  

 

 
 

 

 

 

 

 
aAverageb Standard Error cMedian dMin eMax 

 

Based on the findings, the average noise levels (both day and night time) at the point 3 met 
EQEG. Generally, these levels were mainly captured from car, motor cycle and people 

activities. There was heavy raining in the midnight. 

 

Area 

Whole Day 

Average Noise 

Level (dB) 

Day Time Noise Level 

(dB) 

Noise standard value of 

EQG for Residential (Day 

Time) 

 

 
Ann Taw 
Village 

 

 
43a±0.2b

 

40.2c(25d-78e) 

45a±0.2b
 

44.3c(25d-78e) 
55 

Night Time Noise 

Level (dB) 

Noise standard value of 

EQG for Residential 

(Night Time) 

37a±0.1b
 

38.4c(25d-57.2e) 
45 
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5.3.3.4 Point (4) The existing baseline ambient noise monitoring at Location (4), Working 

area 

 
Figure 5. 20  Map of ambient noise monitoring at point (4), working area 
 

Figure 5. 21  Noise monitoring station at working area 
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Table 5- 10 : The 8hr average noise level at point 4, working area 

Area Day Time Noise Level 

(dB) 

Noise standard value of EQG for Industrial 

(Day Time) 

Storage area 65a±0.4b
 

62c(49.7d-89.6e) 
55 

 
aAverageb Standard Error cMedian dMin eMax 

 

Based on the findings, the average noise levels (day time) at the point 4 slightly over the EQEG 

guideline. Generally, these levels were mainly captured from machine and people activities. 

5.4 Existing Vibration quality 

5.4.1 Introduction 
The ambient vibration level monitoring was carried out for 24hr continuously at each selected 

point located at the Thntwe township, Rakhine state, Myanmar, where people are spending 
several hours working in weekdays and weekend. 

 

5.4.2 Objective 
It was aimed to reveal the existing baseline ambient vibration level. 

 

5.4.3 Ambient vibration monitoring locations 
Locations of vibration sampling stations are listed in Table 3.1. 

• Point 1 Factory compound 
• Point 2 Nan Taw monastery 

• Point 3 Ann Taw monastery 

 
Table 5- 11  Vibration sampling locations for baseline survey, May, 2021 

 

Points 

 

Locations 

Coordinates Start 

Date 

 

End Date N E 

1 Factory compound 18.471427° 94.373074° 21.5.2021 22.5.2021 

2 Nan Taw monastery 18.470836° 94.360302° 22.5.2021 23.5.2021 

3 Ann Taw monastery 18.470312° 94.380606° 23.5.2021 24.5.2021 
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5.4.3.1 Point (1) The existing baseline ambient vibration monitoring location (1), Factory 

compound 
 

Figure 5. 22 Map of ambient vibration monitoring at point (1) 
 

 Figure 5.23:  

Figure 5. 23 Vibration monitoring station at Factory compound (Day time) 
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Figure 5. 24 Vibration monitoring station at Factory compound (Night time)  

Table 5- 12 : The 24hr average vibration level at point 1, Factory compound 

 

Area 
24hr Average Vibration Level 

(m/s2) 

whole-body vibration (WBV) 

Daily exposure limit value (ELV) 
(ms2) A (8). 

Factory 

compound 

Below the detection limit 
<0.5m/s2

 

1.15 m/s2
 

Speed measurement range: 0.5 ~ 

199.9m / s2 Accelerometer area: 0.5 ~ 
199.9 m /s2 (Peak) 
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5.4.3.2 Point (2) The existing baseline ambient vibration monitoring at Location (2), Nan 

Taw monaster

 
Figure 5. 25  Map of ambient vibration monitoring at point (2) 

 

Figure 5. 26  Vibration monitoring station at Nan Taw monastery (Day time) 
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Figure 5. 27  Vibration monitoring station at Nan Taw monastery (Night time) 
 

Table 5- 13 : The 24hr average vibration level at point 2, Nan Taw village 

 

Area 
24hr Average Vibration Level 

(m/s2) 

whole-body vibration (WBV) 

Daily exposure limit value (ELV) 
(ms2) A (8). 

Storage area 
Below the detection limit 
<0.5m/s2

 

1.15 m/s2
 

aAverageb Standard Error cMedian dMin eMax 
Speed measurement range: 0.5 ~ 199.9m 

/ s Accelerometer area: 0.5 ~ 199.9 m /s2 

(Peak) 
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5.4.3.3 Point (3): The existing baseline ambient vibration monitoring at Location (3), Ann 

Taw monastery 

 

Figure 5. 28  Map of ambient vibration monitoring at point (3) 
 

 

Figure 5. 29  Vibration monitoring station at Ann Taw monastery (Day time) 
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Figure 5. 30 Vibration monitoring station at Ann Taw monastery (Night time) 
 

Table 5- 14 : The 24hr average vibration level of point 3, Ann Taw village 

 

Area 
24hr Average Vibration Level 

(m/s2) 

whole-body vibration (WBV) 

Daily exposure limit value (ELV) 

(ms2) A (8). 

Production 

area 

Below the detection limit 
<0.5m/s2

 

1.15 m/s2
 

aAverageb Standard Error cMedian dMin eMax 

Speed measurement range: 0.5 ~ 199.9m 

/ s Accelerometer area: 0.5 ~ 199.9 m /s2 
(Peak) 

 
 

5.5 Geology and Hydrology 

5.5.1 Geology 
 

The area of the Thandwe is mountainous, and spurs of the Arakan mountains reach the coast. 

Some of the peaks in the north are over 4,000 feet (1,200 m) high. The streams are only mountain 

torrents to within a few miles of the coast; the mouth of the Khwa forms a good anchorage for 
small boats. The rocks in the Arakan Range and its spurs are metamorphic, and include clay, 

slates, ironstone and indurated sandstone, towards the south, ironstone, trap and rocks of 
basaltic character are common, veins of steatite and white fibrous quartz are also found. 

 

Metamorphic rocks are formed when existing rock is transformed physically or chemically at 
elevated temperature, without actually melting to any great degree. 
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The type and density of the native soil is also important. In generally, very fine soils (clays and 

silts) typically have lower capacities than coarse granular soils (sands and gravels). However, 
some clays or silts have higher bearing capacity than the values. Mechanically compacting the 

soil can also raise its bearing capacity. The soil compaction is the process in which stress is 

applied to a soil causes densification as air is displaced from the pores between the soil grains. 
 

Figure 5. 31  Geology map (1) 
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Figure 5. 32  Geology map (2) 
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5.5.2 Hydrogeology 
Some urban area is accessible to the public water distribution system through pipe network . 

Water distribution network is available for some households in urban. However, rural 

communities totally depend on well, rain water pond and stream for both drinking and 
nondrinking. 

 

5.6 Existing Soil quality 

5.6.1 Importance of soil 
 

Types of soil common in Thantwe Township are (i) Red Brown Forest Soil; (ii) Yellow Brown 
Forest Soil; (iii) Meadow Soil and (iv) Saline Swampy Forest Soil. 

Soil Type Description 

Red Brown Forest Soil These soils cover 32 percent of the watershed 

area. These soils are found under various types 
of vegetation cover in the eastern part of the 

watershed area. They are found on the well- 
drained hill slopes. The upper foothill zone of 

Rakhine Yoma is occupied by red brown forest 

soil. These soils possess a good crumby 
structure and good drainage. They are well- 

developed and thick in soil column. Usually 
they are medium to heavy loam. These soils are 

characterized by the predominating red brown 
colour of the profile. In the topsoil, the colour 

is darker due to the presence of humus, but it 

becomes brighter to lighter with depth. The 
soil colour varies in the different profiles from 

dark red brown to bright orange. These soil are 
friable and well-structured, but often stony. 

They have poor humus and slightly acid with 

pH value of 5. 5 to 6. 5 but its acidity increases 
somewhat with the depth, which is rather 

unusual. These soils are quite suitable for 
silviculture and can be used for plantations and 
gardens in topographically favorable location. 

Yellow Brown Forest Soil These soils cover 39 percent of the watershed 
area. These soils are found at the lower part of 

the Rakhine Yoma in the middle part of the 

watershed area. They occur in the low foothills 
at the elevation of 92 to 957 meters above sea 

level, running from east to west between the 
Red brown forest soil of the eastern region and 

meadow soils on the plain. These soils are 

characterized by yellowish brown to brown 
colour, darker in the topsoil and each other 
gradually.   These   soils   are   light loamy  in 
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 texture. These soils are slightly acid and the pH 
value is 5 to 6. 5. 

Meadow Soil These soils cover 10 percent of the watershed 

area. These type of soils are found along the 
Taungup Chaung which is located lower part 

of watershed area. They occupy the places that 

lie 15 and 30 meters above the sea level. The 
alluviums are variable in particle composition 

ranging from clay in the lower place to loamy 
in higher place. These soils are best suited for 

different kind of crops such as chilies, 
vegetables and sugarcane 

Saline Swampy Forest Soil These soils are found at the mouth of rivers and 

coastal region in the western part of watershed 
area. It is subject to undulation and becomes 

swampy soils. If it is well drained, it could be 
reclaimed as paddy land. 

 
 

According to the field survey, the proposed project is near the residential area and near by 

surrounding have the practice of cultivation and farming. 

 

5.6.1.1 Soil Quality 
Soil sampling was carried out at the nearest villages firm in accordance with the sampling 

methodology in order to reveal the existing soil quality status in May 2021. 
 

5.6.1.2 Objectives 
To reveal the baseline situation of soil quality of the village firm nearest to the proposed project 

site. 

The total (10) soil parameters for each point including chemical and physical parameters which 
are significantly important for the environmental health were analyzed and compared with the 

the FAO soil standards accordingly. 
 

Based on the findings, the existing soil is not polluted with heavy metals which are harmful to 
the plants and animals. (Table 5.15 and 5.16) 
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Figure 5. 33  Google map of soil sampling from the Ann Taw village 

 

 

Figure 5. 34 Soil sampling at Ann Taw village 
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Table 5- 15 : Soil analysis of Ann Taw village 
Sr.no Parameters Unit Results FAO Soil 

Bulletin 65 & 
Dutch 

Standards 

Department 

of 
Agriculture 

(Land Use), 

Mandalay 
1 Moisture % 3.45   

2 pH 1:2.5 6.72  Near Neutral 

3 EC 1:5 0.07  Very Low 

4 Total N % 0.09  Very Low 

5 Available P ppm 6.82  Low 

6 Available 
K2O 

mg/100g 8.69  Low 

7 Exchangeable 
K 

meq/100g 0.18  Low 

8 Texture 

Sand % 40.3  Loam 
Silt % 43.83  

Clay % 15.87  

 

Figure 5. 35  Google map of soil sampling from the No.(8) ward, Thantwe 
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Figure 5. 36  Soil sampling at No.(8) ward, Thantwe  

Table 5- 16 : Soil analysis of No(8) ward, Thantwe 

Sr.no Parameters Unit Results FAO Soil 
Bulletin 65 & 

Dutch 

Standards 

Department 
of 

Agriculture 

(Land Use), 
Mandalay 

1 Moisture % 3.74   

2 pH 1:2.5 5.43  Moderately 
Acid 

3 EC 1:5 0.18  Low 

4 Total N % 0.25  Medium 

5 Available P ppm 30.51  Medium 

6 Available 
K2O 

mg/100g 34.26  High 

7 Exchangeable 
K 

meq/100g 0.73  High 

8 Texture 

Sand % 58.3  Sandy Loam 

Silt % 31.03  

Clay % 12.67  
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5.6.2 Rainfall and Temperature 
Study area has a tropical monsoon climate. It has a warm temperature and none till mediocre 

rainfall. The average annual temperature is 29.8°C and the average annual rainfall is 92 mm. 

The difference in precipitation between the driest month and the wettest month is 298mm. 
During the year, the average temperature varies by 3°C. 

 

5.7 Carbon emission 

5.7.1 Introduction 
Carbon dioxide (CO2) is the primary greenhouse gas emitted through human activities. Many 

industrial processes emit CO2 through fossil fuel combustion. Several processes also produce 
CO2 emissions through chemical reactions that do not involve combustion, for example, the 

production and consumption of mineral products such as cement, the production of metals such 

as iron and steel, and the production of chemicals. The main human activity that emits CO2 is 
the combustion of fossil fuels (coal, natural gas, and oil) for energy and transportation, although 

certain industrial processes and land-use changes also emit CO2. 
 

In terms of the CO2 emission from the Thantwe Marine Products (TMP) Factory, the electricity 

sector of Thantwe Marine Products (TMP) Factory does not directly produce the emission of 
CO2 and GHG. The proposed factory is directly consuming electricity from government. 

However, when the electricity cut off, the proposed factory has to use two generators to 
generate electricity. This generation of electricity produces CO2 and GHG by using diesel fuel 

for generators. 
 

Transportation sector is one of the major sources of emission of CO2 and GHG by using diesel 

fuel for transportation trucks and ships which carry raw materials to proposed factory and 
distribute products to consumers. Waste recycling practice instead of landfill is to reduce the 

CO2emission from the proposed factory. 

 

5.7.2 Emission from electricity 
Electricity is a significant source of energy and is used to power homes, business, and industry. 
The combustion of fossil fuels and fuel wood to generate electricity is the largest single source 

of CO2 emissions. The type of fossil fuel used to generate electricity by using generator which 

will emit different amounts of CO2 and other gas impact on human health and environment. 
This Thantwe Marine Products (TMP) Factory is based on the government electricity and 

therefore indirectly causes the greenhouse gas emissions (GHG) emissions from the electricity 
production. Emissions from the proposed factory increase substantially when emissions from 

electricity are included, due to their relatively large share of electricity consumption (e.g., 

production, lighting and air conditioning). Total annual electricity usages of the proposed 
factory are 1885 MWh. 

 

Carbon dioxide (CO2) makes up the vast majority of greenhouse gas emissions from the sector, 

but smaller amounts of methane (CH4) and nitrous oxide (N2O) are also emitted. These gases 

are released during the combustion of fossil fuels, such as coal and oil to produce electricity. 
The proposed factory uses the diesel generators as standby when the current is cut off. Total 

usage of diesels for the generator is around 15,400 liters (4,068) gallons per year and 339 

gallons per month. The diesel fuel is stored in the two steel fuel with 3,000 gallons and 2,000 

gallons sized tanks. 

 

(a) Plant and equipment power requirement 

Carbon emissions from the proposed factory would be predominantly associated with the 
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electrical energy required for the operation of the production and equipment. Electricity also 

would be used on site to operate processing and equipment. 
 

The electrical energy is required to operate the production, conveyers, machinery and air 
conditioning in the proposed factory. Values of electrical energy usage were estimated form 

the electrical bills of government sector and the usage of generator to produce the electric when 
power source was not available from government support. The power required for production 

and equipment was based on the following assumptions. 

 
• All plant and equipment would operate 16 hours per day. 

• The plant would operate for 4,688 hours per year with a corresponding 

annual electricity consumption of approximately 1,585 MWh. 

 

(b) Lighting power 

requirements Lighting 

systems: 

The electricity required for lighting was calculated based on the following assumptions: 

• The typical lighting requirement for industrial or factory buildings, of 2 W/m2 of 

floor area. 
• Total floor area of proposed factory is approximately 36,422 m2 which consists of 

office, raw material receiving room, production room, storage room, flake ice making 

area, toilets and wastewater treatment tanks, machine rooms, kitchen, canteen, labours 
apartment and 

open space. 
• The open space area is 27690.1 m2 which is not required to use electricity. 

• The net area of electricity require is only 8731.9 m2. 

• There had floors in the building would require lighting at any given time. 
• That lighting would be required during maintenance shut downs. 

 

The operation of lighting on one floor for 24 hours per day, 293 days per year equates to a 
total of 7,032 hours annually, with an electricity requirement of close to 123 MWh 

calculated as: Lighting Power (MWh) = (Floor area x lighting requirement x 

hours/year) / 1,000,000 

= (8731.9 m2 x 2 W/m2x 7,032 hrs/year) / 1,000,000 

= 123 MWh 

 

Another major electricity annual usage for proposed factory is air conditioning. The production 

processes and some raw material storages are being processed under 24 hour air conditioning 

system. The amount of air conditioning system usage for proposed factory is assumed as 177 

MWh. 

 

(c) Carbon emission of electricity energy usage from plant and equipment 

power requirement and lighting and air-condition power requirement 
 

To convert reductions of kilowatt-hours into avoided units of carbon dioxide emissions, the 
Greenhouse Gas Equivalencies Calculator uses the Emissions & Generation Resource 

Integrated Database (eGRID) U.S. annual non-baseload CO2 output emission rate. 

 
Total electricity usage = 1,585 MWh + 123 MWh + 177 MWh 

=1885 MWh (1,885,000 kWh) 
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kWh = 6.89551×10-4 metric tons CO2 ------------------------------------------------------ eq (1) 

 

(eGRID, U.S. annual non-baseload CO2 output emission rate, year 2010 data) 

 

 
CO2 emission (metric tons) = 1,885,000 kWh x (6.89551×10-4) 

= 1,299.8 metric tons of CO2 

The annual emission of CO2from electricity usage of lighting system, other usage of proposed 

factory and plant equipment are 1,299.8 metric tons of CO2. 

1 Liters of Diesel = 2.68 kg of CO2 ------------------------------------------------------------ eq (2) 

CO2 emission (kg) = 15,400 Liters x 2.68 

= 41,272 kg of CO2 (41.272 metric tons of CO2) 

Total amount of CO2 emission from generator is 41,272 kg of CO2/ year (41.272 

metric tons of CO2/ year). 

Total emission from electricity sector = (Electricity energy usage from plant and 

equipment power requirement and lighting 

and air-condition power requirement) 

+(Generator usage) 

= 1,299.8 metric tons + 41.272 metric tons 

= 1341.07 metric tons 

Total emission of CO2 from electricity sector is 1341.07 metric tons of CO2. 
 

5.7.3 Emission from transportation 
 

Regarding the combustion of fossil fuels from the Thantwe Marine Products (TMP) Factory, diesel 
is mainly utilized by fishing ships, Cooling box trucks, ferry bus and office car which are for 

transportation of employees and goods of the proposed factory. These are the largest sources of 
transportation-related greenhouse gas emissions of the factory. Transportation and distribution 

systems of the proposed factory are maximized in a given geographic area – private cars for usage 

of staff, the fishing ships which sail to the sea to catch the marine products and go back to the port 
after collecting the marine products and trucks which deliver raw materials to a plant, pick up 

finished product and then transport the products to either the distribution center or directly to the 
customers. This strategy optimizes network efficiency and allows ships and trucks to run in 

a continuous loop with a high level of fuel utilization. Types and amounts of fuel usage (diesel) 

is based on the type of the ship and car. 

 
Table 5- 17 : Characteristics of distribution trucks from Thantwe Marine Products (TMP) 

Factory 

No Type of car/ship Type of fuel Quantity of car Fuel usage per 

year 
(liter) 

1 Fishing Ship Premium diesel 11 3777538 

2 Cooling box trucks Premium diesel 4 26,801 

4 Ferry Premium diesel 2 3881 
 Office car Premium diesel 2 955 

Total 19 3,809,175 
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The amount of fuel consumption for sailing of the fishing ships is 3777538 liter per annual. 
Total amount of fuel consumption from transportation sector is 3,809,175 liter per year. 

To obtain the number of grams of CO2 emitted per gallon of gasoline combusted, the heat 
content of the fuel per gallon is multiplied by the kg CO2 per heat content of the fuel. 

 

1Litre of Diesel = 2.68 kg of CO2 

 
CO2 emission (diesel usage) = 3,809,175 liters x 2.68 

= 10,208,589 kg of CO2 (10208.589 metric tons of CO2) 

 

The total emission of CO2 from transportation sector is 10208.589 metric tons of CO2. 

 
 

5.7.4 Emission from waste 
 

Currently, waste released from the factory are being recycled and dispose to CDC. To develop 

the conversion factor for recycling rather than landfill waste, emission factors from EPA’s 

Waste Reduction Model (WARM) were used (EPA 2012). These emission factors were 
developed following a life-cycle assessment methodology using estimation techniques 

developed for national inventories of greenhouse gas emissions. 
According to WARM, the net emission reduction from recycling mixed recyclables (e.g., 

paper, metals, plastics), compared with a baseline in which the materials are landfilled, is 0.76 
metric tons of carbon equivalent per short ton. This factor was then converted to metric tons of 

carbon dioxide equivalent by multiplying by 44/12, the molecular weight ratio of carbon 

dioxide to carbon. Total tons of waste instead of landfill from the proposed factory is 293 
ton/year. 

 

Ton of waste recycled instead of landfill = 0.76 metric tons of CO2 E × 44 kg CO2/12 
kg C Ton of waste recycled instead of landfill = 2.79 metric tons CO2 equivalent 

The equivalent of CO2 from waste recycled = 293 x 2.79 metric tons 
CO2 Instead of landfill 

= 817.5 metric tons 
 

The equivalent of CO2 from waste recycled instead of landfill is 817.5 metric ton per year. 

 

 

5.7.5 Total CO2 emission from all sectors 
 

Total emission of CO2 from proposed factory =(Total emission of CO2 from electricity 

sector + Total emission of CO2 from 

transportation sector) – The equivalent 

of CO2 from waste recycled instead of 

landfill 

= (1341.07 metric tons +10208.589 

metric tons ) - 817.5 metric tons 

= 10,732.159 metric tons 

 

Total emission of CO2 from proposed factory of all of the sectors (electricity, 

transportation and waste recycle) are 10,732.159 metric tons. 
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5.8 Existing situation of solid waste generation 

5.8.1 Introduction 
One of the great benefits of using a cold storage is that the low temperature helps in lowering 

the rate of chemical changes and growth of microorganism enzymes in foods. In simple words, 
the rate of food spoiling is lowered down to a great extent. 

 

5.8.2 Current waste generation from Thantwe Marine Products Co.,Ltd (TMP) 
 

(a) Domestic solid waste (DSW) generation from the Thantwe Marine Products (TMP) 

Factory 

Looking at domestic Solid waste generation from the Thantwe Marine Products (TMP) Factory 
cool storage process was measured by both automatically and manually weighing the waste 

from entire compound for a day at the final stage which is send to the CDC. 

The type of domestic solid waste from the proposed factory is personal left over, food residues 
(organic wastes), glasses, tins, bottles, papers. According to the manual weighting analysis, 

domestic solid waste generation from the proposed factory is 52kg/day which is approximately 
15 tonnes per year which come from the operation areas. Thus, from the total population nearly 

200 total from one shift staff, waste generation per capital per day is (0.25) kg per person per 

day. When it is compared with the waste generation per capital in the developing countries 
which is 0.5 to 1.5 kg per person per day, this indicated that it was significantly less than the 

national rate of waste generation from developing country. Therefore, it is noted that in the 
operation system, there has some systematic waste generation. 

 

(b) Industrial solid waste generation from the Thantwe Marine Products (TMP) Factory 

 

Estimated industrial waste generation from the Thantwe Marine Products (TMP) Factory is 

1000 kg per day which is proximately 293 tonnes per year, some of them are being sent to the 

waste recycler. According the analysis, some waste is ended in the recycling action. Some of 
them are ended in disposing system to the Municipal. Mostly, all the waste from the 

manufacturing are being recycled, when it is analyzed, it is the result of recycling within the 
Manufacturing Compound. 

 

(c) Physical composition of domestic solid waste from the Thantwe Marine Products 

(TMP) Factory 

 

Physical composition analysis of solid waste in Thantwe Marine Products (TMP) Factory was 

carried out randomly. Individual components that typically make up most of the municipal 

solid wastes were categorized into 10 categories: food waste, yard waste, plastic, paper, 
leather/textile/rubber (LTR), glass, metal and aluminum (can), sanitary napkins, and others. 

The following figure 5.26 shows the physical composition of domestic solid waste that produce 
from the compound. 
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Figure 5. 37  Physical composition of domestic solid waste 

 

Figure: 5.26 shows percentage (%) of Domestic Solid Waste from the Thantwe Marine 

Products (TMP) Factory Weight Basis. 
The top waste components is identified as; Food waste (45%), paper 25%, plastic 15% and the 

combination of others waste are less than 15% of the total domestic waste. Among 15%, glass 

and metal can is around 9%, sanitary napkins and other is 3%, yard waste is 2% and 
LTR(Leather, textile and rubber) is 1%. 

 

(d) Physical Composition of industrial solid waste from Thantwe Marine Products 

(TMP) Factory 

Like the domestic solid waste, physical composition of industrial solid waste was also carried 

randomly. According to the survey and analysis, there are two types of waste has been sent to 
the Municipal. Others are ended in the recycling activities. The two main types of waste are 

heads of fish and shrimp and waste water. The heads of fish and shrimp are sent to the local 

recycle agent and the waste water is treated by traditional method and them discharge to the 
Thantwe river. 

5.8.3 Existing waste handling in the factory 
Thantwe Marine Products (TMP) Factory is combined with two sections which is industrial 

and residential parts. Thus, from this industry, both industrial and domestic solid wastes are 
generated every day. Within the industry, all the waste that generated is cleaned everyday by 

the workers. 
According to observation within the industry, all the wastes (head of fish and shrimp) 

generating from the industry have been taken by the local recycle agents. 

For domestic waste, it has been disposed to the CDC tanks four times per month. For industrial 
waste, waste recycle agents collect the waste daily. Before wastes were collected from the 

municipal, all the wastes were disposed in the five bins and the domestic waste and industrial 
waste are disposed separately. The proposed factory applies recycle system from 3R method. 

Since the factory open, they started the recycle activities. They contacted to the recycle agent 

to sell out the heads of fish and shrimp. 

 

3% 2% 
1% 

9% 

Food waste 

Paper 

45% Plastic 
15% 

Glass & Metal Can 

Sanitary Napkins & Others 

Yard waste 

LTR 

25% 
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Table 5- 18 : Weight of waste recycling rate % and sent to recycling agent 

No. Types % by wieght 

1. Total amount of Recycling waste 
(head of fish and shrimp) 

100 

2. Total waste generated from the 
factory 

100 

 

As the total, the total amount of waste that generate from the recycling nearly 100% of the total 

waste. As the regarding result, it is significantly seen that the recycling activities in this factory 
is happened. 

 

5.9 Existing situation of effluent water, storm water, ground water and surface water 

quality 

5.9.1 Introduction 
 

Water is not only necessary for Man’s survival on Earth but also is an essential component for 

the improvement of the quality of life of the people living in developing countries (Biswas and 

Asce, 1980). Water is one of the essential needs for the industrialization process and human 
health. Industrialization has become an important factor to the development of a country’s 

economy, through the establishment of plants and factories. However, the waste or by-products 
discharged from them are severely disastrous to the environment consists various kinds of 

contaminants which contaminate the surface water, ground water and soil. 

 

Cold storage is a highly profitable business, in both developing and developed countries. In 

this factory, from the Marine Fishery processing and Cold Storage process, both solid wastes, 
wastewater and others environmental problems come out day to day in the surrounding. The 

wastewater from the Marine Fishery processing and Cold Storage factory has high 

concentration of organic pollutants. So it can impact on for the surrounding water bodies along 
with aquatic life and, human health if discharged directly into the surface water. The proposed 

factory has the waste water treatment method. Therefore it will discharge waste water to the 
Thandwe river after treatment. 

 

5.9.2 Objectives of the study 
 

a. To reveal the baseline situation of water usage and wastewater production rate in the factory 

b. To recommend suitable management plan both potable water and effluent waste 

water to reduce environment impact 

 

5.9.3 Effluent water analysis 
 

According to the observation, water is one of the essential raw materials for the process. It is 
used in both industrial process and domestic usage. In the process of Thandwe Marine Products 

(TMP) factory, according to the information provided by the factory, the water usage in this 

manufacturing process is around 29,000 (estimate) gallon per day. It is from the two different 
main sources including manufacturing process and others activities. Based on the analysis, 70% 

of water usage is for the manufacturing process and 30% of the water usage is for the domestic. 
The factory installs wastewater treatment method in the project site. The main sources of 

potable water come from the factory’s own dam. 

In terms of the effluent water sources, there is wastewater storage tank in the factory. From that 
storage tank, one sample was taken for effluent water analysis. That sample was analyzed for 
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7parameters each including chemical and physical parameters which are significantly 

important for the human health and surrounding environment. 
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Figure 5. 39 Effluent water sampling 

 

Table 5- 19 : The results along with the permissible limits of the factory’s effluent water 

No. Test 

Parameters 

Unit Effluent 

Water 
WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

USEPA Remark 

1 BOD5 mg/L 37  ≤ 50   Normal 

2 COD mg/L 454  ≤ 250   Above the 

limit 

3 Total 

Nitrogen 

(mg/L) 

mg/L 58.8 N/A 0.01   Above the 

limit 

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 1.305  2   Normal 

5 TSS mg/L 51  ≤ 50   Above the 

limit 

6 Oil & Grease mg/L 3 - ≤10 -  Normal 

7 b count CFU/10

0ml 

8994 - 400 -  Above the 

limit 

8 Escheri

chia 

coli 

CFU/1

00ml 

467 - - - 410 - 
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Table 5- 20 : Onsite effluent water sampling data 
 

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) 
EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Effluent 

Water 
15:30 7.84 91.7 

39 
2.352 49.8 24.65 1176 

1.21 14.538 

 

All the analytical results were compared with three different guidelines namely WHO 

guidelines, National Environmental Quality (Emission) Guidelines and IFC Effluent 

Guidelines. 

According to the drinking water guidelines, there are around 7 parameters of effluent water was 

analyzed for the effluent water of the factory. All of parameters are the important parameters 
such as both physical and chemical parameter which can effect on not only human health but 

also environment. These are BOD5, COD, Total Nitrogen, Total Phosphorus, Total Suspended 

Solid, Oil & Grease and Total Coliform Count. 
According to the results, the effluent water of the proposed factory meets the standards, except 

from the COD, Total Nitrogen, Total Suspended Solid and Total Coliform. However, the 

significant parameters, such as BOD5, Total Phosphorus and Oil & Grease meet the standards. 
 

5.9.4 Storm water analysis 
The main sources of storm water come from the domestic usage and the rest comes from the 

flake ice making process. According to the existing system, there are two drain systems in the 

whole compound and all the wastewater from different sources are flowing through those 

drainage system. All the combination of storm water from different sources finally flows into 

public drainage system. In the manufacturing process, the factory installs wastewater treatment 

tanks in the project site. 

Looking at storm water analysis, both physical and chemical characteristics were analyzed. The 

parameters were selected mainly based on National Environmental Quality (Emission) 

Guidelines by Environmental Conservation Department (ECD). These are BOD5, COD, Total 

Nitrogen, Total Phosphorus, Total Suspended Solid, Oil & Grease and Total Coliform Count. 

The following table shows the results and the permissible limits for water discharges. The 

sample was taken from final drainage area of the proposed factory. 
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Figure 5. 40 Google map of storm water sampling 
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Figure 5. 41  Storm water sample collection from drainage area 

 
Table 5- 21 : The results along with the permissible limits of the factory’s Storm water 

No. Test 

Parameters 

Unit Storm 

Water 

WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

Remark 

1 BOD5 mg/L 1  ≤ 50  Normal 

2 COD mg/L 41  ≤ 250  Normal 

3 Total 

Nitrogen 

(mg/L) 

mg/L 3.52 N/A 0.01  Above the limit 

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 0.362  2  Normal 

5 TSS mg/L < 10  ≤ 50  Normal 

6 Oil & Grease mg/L 1 - ≤10 - Normal 

7 Total 

coliform 

count 

CFU/100ml 6894 - 400 - Above the limit 

8 Escherichia 

coli 

CFU/100ml 2439 - - - - 
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Table 5- 22 : Onsite Storm water sampling data 
 

 

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) 
EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Storm 

Water 
15:00 7.77 102.2 

60.3 
1.165 11 29.73 582 

0.57 14.530 

 

According to the results, the storm water of the proposed factory, all parameters meet the 

standards except from the Total Nitrogen and Total coliform. Especially, the significant 

parameters, such as BOD5, COD, Total Phosphorus, Total Suspended Solid (TSS) and Oil & 
Grease meet the standards. Total Coliform count is exceeded over the National Environmental 

Quality (Emission) Guidelines. To reduce the Total Coliform, it is needed to turn off the taps 
and leave the system alone for 12 hours so the chlorine has enough time to kill the bacteria. To 

remove the bleach, pump the well water out through a hose attached to a tap (inside or out, but 

away from the septic system) until you can't smell the chlorine. 
 

5.9.5 Analysis of ground water from Ann Taw village 
The ground water is collected from the tube well of Ann Taw village. It can be used both in 

portable and domestic. 

Looking at ground water analysis, both physical and chemical characteristics were analyzed. 

The parameters were selected mainly based on National Environmental Quality (Emission) 

Guidelines by Environmental Conservation Department (ECD). These are BOD5, COD, Total 

Nitrogen, Total Phosphorus, Total Suspended Solid, Oil & Grease and Total Coliform Count. 

The following table shows the results and the permissible limits for the ground water of Ann 

Taw village. 
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Figure 5. 42 Google map of ground water sampling from Ann Taw village 
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Figure 5. 43 Ground water sample collection from Ann Taw village 

 
Table 5- 23 : The results along with the permissible limits of the ground water from Ann Taw village 

No. Test 

Parameters 

Unit Storm 

Water 

WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

Remark 

1 BOD5 mg/L 4  ≤ 50  Normal 

2 COD mg/L 26  ≤ 250  Normal 

3 Total 

Nitrogen 

(mg/L) 

mg/L 1.31 N/A 0.01  Above the limit 

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 0.127  2  Normal 

5 TSS mg/L 21  ≤ 50  Normal 

6 Oil & Grease mg/L 6 - ≤10 - Normal 

7 Total 

coliform 

count 

CFU/100ml 88 - 400 - Normal 

8 Escherichia 

coli 

CFU/100ml 88 - - - - 
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Table 5- 24 : Onsite ground water sampling data (Ann Taw village) 
 
 

 

No. 

 

Name 

 

Time 

 

pH(pH) 
ORP 

(mvORP) 

DO 

(%) 
EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Groun

d 

Water 

14:00 7.87 88.6 
50.5 

0.2 0 30.76 83 
0.08 14.635 

 

According to the results, the ground water of the Ann Taw village, all parameters meet the 

standards except from the Total Nitrogen. Especially, the significant parameters, such as 
BOD5, COD, Total Phosphorus, Total Suspended Solid (TSS), Oil & Grease and Total 

Coliform meet the standards. Total Nitrogen is slightly over the National Environmental 

Quality (Emission) Guidelines. To reduce the Total Nitrogen, there are two steps for removing 
nitrogen in biological treatment. They are nitrification and denitrification methods. 

 

5.9.6 Analysis of ground water from No(8) ward, Thandwe 
The ground water is collected from the tube well of No (8) ward, Thandwe. It can be used both  

in portable and domestic. 

Looking at ground water analysis, both physical and chemical characteristics were analyzed. 

The parameters were selected mainly based on National Environmental Quality (Emission) 

Guidelines by Environmental Conservation Department (ECD). These are BOD5, COD, Total 

Nitrogen, Total Phosphorus, Total Suspended Solid and Oil & Grease. The following table 

shows the results and the permissible limits for the ground water of No (8) ward, Thandwe. 
 
 

Figure 5. 44 Google map of ground water sampling from No(8) ward, Thandwe 
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Figure 5. 45 Ground water sample collection from No (8) ward Thandwe 

 

 
Table 5- 25 : The results along with the permissible limits of the ground water from No (8) ward, 

Thandwe 

No. Test 

Parameters 

Unit Storm 

Water 

WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

Remark 

1 BOD5 mg/L 12  ≤ 50  Normal 

2 COD mg/L 20  ≤ 250  Normal 

3 Total 

Nitrogen 

(mg/L) 

mg/L 0.79 N/A 0.01  Above the limit 

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 0.029  2  Normal 

5 TSS mg/L <10  ≤ 50  Normal 

6 Oil & Grease mg/L 2 - ≤10 - Normal 
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Table 5- 26 : Onsite ground water sampling data (No (8) ward, Thandwe) 
 

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) 
EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Ground 

Water 
11:00 7.87 56.7 

39.6 
0.3 0 28.42 150 

0.14 14.661 

 
According to the results, the ground water of the No (8) ward, Thandwe, all parameters meet 
the standards except from the Total Nitrogen. Especially, the significant parameters, such as 

BOD5, COD, Total Phosphorus, Total Suspended Solid (TSS) and Oil & Grease meet the 

standards. Total Nitrogen is slightly over the National Environmental Quality (Emission) 
Guidelines. To reduce the Total Nitrogen, there are two steps for removing nitrogen in 

biological treatment. They are nitrification and denitrification methods. 
 

5.9.7 Analysis of surface water from Thandwe river 
The surface water is collected from the Thadwe river. It can be used as domestic water. 

Looking at surface water analysis, both physical and chemical characteristics were analyzed. 

The parameters were selected mainly based on National Environmental Quality (Emission) 

Guidelines by Environmental Conservation Department (ECD). These are BOD5, COD, Total 

Nitrogen, Total Phosphorus, Total Suspended Solid, Oil & Grease and Total Coliform. The 

following table shows the results and the permissible limits for the surface water of Thandwe 

river. 
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Figure 5. 46 Google map of surface water sampling from Thandwe river 
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Figure 5. 47  Surface water sample collection from the Thadwe river 

 
Table 5- 27 : The results along with the permissible limits of the surface water from 

Thandwe river 

No

. 

Test 

Parameters 

Unit Storm 

Water 
WHO 

Guidelines 

National 

Environmental 

Quality 

(Emission) 

Guidelines 

IFC 

effluent 

guidelines 

Remark 

1 BOD5 mg/L 0  ≤ 50  Norma

l 

2 COD mg/L 1500  ≤ 

250 

 Above 

the 

limit 

3 Total 

Nitroge

n 

(mg/L) 

mg/L <0.5 N/A 0.01  Above 

the 

limit 

4 Total 

Phosphorus 

(mg/L as P) 

mg/L 0.031  2  Norma

l 

5 TSS mg/L 5  ≤ 50  Norma

l 

6 Oil & Grease mg/L 12 - ≤10 - Above 

the 

limit 

7 Total 

colifor

m count 

CFU/100m

l 

250650409 - 400 - Above 

the 

limit 

8 Escher

ichia 

coli 

CFU/100

ml 

850 - - - - 
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Table 5- 28 : Onsite surface water sampling data (Thandwe river) 
 

 
No. 

 
Name 

 
Time 

 
pH(pH) 

ORP 

(mvORP) 

DO 

(%) 
EC 

(mS/cm) 

Turbidity 

(FNU) 

Temp 

(Deg 

C) 

TDS 

(ppm) 

Salinity 

(PSU) 

Pressure 

(Psi) 

1. 
Surface 

Water 
10:00 7.77 21.6 

49.4 
0.01 12 31.93 5796 

6.53 14.610 

 
 

According to the results, the surface from the Thandwe river, all parameters meet the standards 

except from the COD, Total Nitrogen, Oil & Grease and Total Coliform. Especially, the 
significant parameters, such as BOD5, Total Phosphorus and Total Suspended Solid (TSS) meet 

the standards. Total Nitrogen is slightly over the National Environmental Quality (Emission) 

Guidelines. To reduce the Total Nitrogen, there are two steps for removing nitrogen in 
biological treatment. They are nitrification and denitrification methods. Total Coliform count 

and COD are exceeded over the National Environmental Quality (Emission) Guidelines. To 
reduce the Total Coliform, it is needed to turn off the taps and leave the system alone for 12 

hours so the chlorine has enough time to kill the bacteria. To remove the bleach, pump the well 

water out through a hose attached to a tap (inside or out, but away from the septic system) until 
you can't smell the chlorine. 

 

5.10 Biological environment 

5.10.1 Executive summary 
The project area is situated in the Thandwe Township, Rakhine State which is in the Western 
part of Myanmar. The biodiversity field survey was carried out starting in May 2021. The 

baseline studies were conducted in order to identify biodiversity as well as ecosystem services. 
 

The flora survey was carried out by the forest inventory method to identify the species 

composition, density and distribution. A total of 21 plant species were observed during the 
survey. 

 
Regarding fauna survey, sample plotting methods, random transect methods and traditional 

biodiversity survey method were carried out to identify the vegetation types and endangered 

species in the proposed project area. 
 

According to both field surveys and community interviews, 6 species of mammals, 24 species 
of fishes, 8 species of birds and 15 species of reptiles and amphibians were identified. 

 

5.10.2 Introduction 
 

The Rakhine State, situated on the western coast of the Republic of the Union of Myanmar and 
has unique historical background among the States and Regions. Rakhine State is bordered by 

Chin State to the north, Magway Region, Bago Region and Ayeyarwady Region to the east, the 
Bay of Bengal to the west, and the Chittagong Division of Bangladesh to the northwest. It is 

located between latitudes 17°30' north and 21°30' north and longitudes 92°10' east and 94°50' 

east. The Rakhine Yoma (Mountains) rising to 3,063 meters (10,049 ft) at Victoria Peak, 
separate Rakhine State from central Myanmar. Rakhine State has an area of 36,762 square 

kilometers (14,194 square mile). 
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The Arakan Mountains or Rakhine Yoma separated Rakhine State from central Burma from 

North to South. 

 

5.10.2.1 Protected Area across the country 
According to the World Database Protected Area (WDPA, February 2018), there are 11 
National designations and 2 International designations are being observed in Myanmar. The 

name and number of National designations are Nature Reserve (2), National Park (6), Protected 

Area (4), National Park and ASEAN Heritage Park (4), Wildlife Sanctuary (27), Bird Sanctuary 
(3), Wildlife Park (1), Mountain Park (1), Wildlife Sanctuary and ASEAN Heritage Park (2), 

Elephant Range and Wildlife Sanctuary (1). 
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Figure 5. 48 Protected Area in Myanmar (1) 
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Figure 5. 49  Protected Area in Myanmar (2) 
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Figure 5. 50  Protected Areas and Key Biodiversity Areas (KBAs) in Myanmar 
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5.10.2.2 Thandwe Township 
The Thandwe Township is situated in the south of Rakhine State. From east to west, it is 28.33 

miles wide and from south to north it is 48 miles wide. The area is 1360.16 square miles or 
870,504 acres. There are surrounded by hill and above sea level is 18 feet. 

 

5.10.2.3 The project area 
The project area is located in the Thandwe Township which is the western part of the Rakhine 

State. 
 

 

Figure 5. 51  The location maps of project area 
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Figure 5. 52  Forest Plot 1 for flora and fauna survey 
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Figure 5. 53 Forest Plot 2 for flora and fauna survey 
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5.10.3 The Vegetation 
Plot 1 is located near to the TMP factory’s Dam and plot 2 is near to the protected public forest 

where 21 plant species are being grown. The unique features of the forests are the Bonmelzar, 

Thiho, Taungthayet, Ingyin and Pyinkado which are the dominant species in the project area. 

The regeneration of Taungthayet trees is found everywhere in the forests. 
 

The dominant tree species in this area are Albizia chinensis (Bonmelzar) followed by 

Oroxylum indicum (kyaungshar), Elaeocarpus ganitrus (Thiho) and Xylia xylocarpa (Pyin 

Ka Doe). 

 

5.10.3.1 Aim and objective 
 

1. To collect, identify and list the plants and animals (Biodiversity data) in the area. 
2. To record the dominant tree species and evaluate the vegetation types (forest type). 

3. To record the animal species and determine the habitat type. 

4. To collect the ecological data and evaluate the existing ecosystems in the project area. 
5. To identify and record the endanger species according to IUCN Red List. 

6. To record and list the Myanmar protected species in the area. 

 

5.10.3.2 Material and method 
Flora 

Method 

Both the floristic data and ecological data collection were conducted by the following 
methods in the study area. 

 
i) Sample plotting 

The Global Positioning System was used to navigate and mark the coordinates of the sample 

plots. In order to obtain the essential data for predicting tree species composition in the forest 
and vegetation types, 30x30 meter quadrants were set up. And then, tree species in the plot 

were collected as well as population of each species were also counted. 

 
ii) Random transecting 

To achieve the representative checklists of the tree species and bamboo species, plant collection 
was also carried out by random transect lines along the road side and between one plot and 

another wherever possible. Specimen collection was done within 10 meter on each side of the 

transect line. 
 

iii) Materials 

Materials used for recording are strings for sample plotting and transecting, digital camera 

for recording, wildlife night cameras , GPS, maps and field note books. 

 
iv) Data analysis 

After the field survey, data entry was carried out in the excel work sheet. Analysis of 
population per hectare percentage was conducted using excel work 2010. 
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5.10.3.3 How to calculate for the population of individual species (per hectare) 
The population of species will show not only the composition of species but also the richness 

of the species in the study area. The population of individual species (per hectare) is determined 
by following formula. (Ref: R.He'dl, M Sva'tek, M. Dancak, Rodzay A.W., M. Salleh A.B., 

Kamariah A.S.(2009). 
 

5.10.3.4 How to calculate for the relative density of tree species 
The density of a species refers to the numerical representation of its individual and the 

availability of space in a unit area. The density index shows not only the richness of the texa 
but also the relative distribution of the individuals. According to Curtis (1959), the density index 

is determined by the following formula. 

5.10.3.5 How to calculate for the relative frequency of tree species 
The relative frequency of a species refers to the percentage occurrence of its individuals and 

shows the frequency of different species growing in the study area. The species which fall in 

high frequency class can be considered as the most common species in the study area. 
According to Curtis (1959), the relative frequency is determined by the following formula. 

 

 

 

5.10.3.6 How to calculate for the species distribution by frequency class 
According to Raunkiaer's Law of frequency (1934), each species was grouped into one of five 
frequency class (FC); Frequency range (1-20%) represents rare species, (20 - 40%) represents 

seldom species, (40 - 60%) represents often species, (60 - 80%) represents mostly species, and 
(80 - 100%) represents constantly present species. This frequency class will also clarify the 

homogeneity or heterogeneity of the floristic distribution in the study area. 
 

5.10.3.7 How to calculate for the tree species in DBH class interval 
Tree species in DBH class interval is calculated by 

 

Total Individual Species 

Population of Individual Species = -------------------------------- x 10000 m2 (1ha) 

Total Plot Area (m2) 

No. of Individual species 

Relative Density of Tree species = ------------------------------------------------- 100 

Total No. of all Individual species 

No. of sample plot occurs 

Relative Frequency of tree species = ------------------------------------------- 100 

Total No. of all species occurs 

No. of species 

Population of DBH class interval = ------------------------------------------------- 100 

Total no. of all species 
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Low DBH class interval shows the degraded and secondary forest height DBH class interval 

shows the primary forest. 

5.10.5.1.1 How to calculate for the tree species in height class interval 

Tree species in Height class interval is calculated by 

 
Low height class interval shows the degraded and secondary forest and high height class 

interval shows the primary forest. 

 

5.10.3.8 Field findings 
i) Observation of flora 

A forest inventory of 30 m x 30 m flora plots was completed by the survey team at two locations 
in which plot 1 is located near to the TMP Dam and plot 2 is near to the protected public forest. 

In order to cover up the whole area, secondary data was examined in light of habitat conditions 

present in the project site. 
 

In Myanmar, there are estimated 50 threatened plant species, out of which, 18 critically 
endangered, 16 Endangered and 16 Vulnerable based on the classification from IUCN Red List. 

Native vegetation covers near to the Thantwe Marine Products Cold storage factory has been 
subject to a prolonged period of alteration and human activity. Timber harvesting, clearing for 

agriculture and plantations and livestock grazing have occurred near the project area. A list of 

tree species noted during the reconnaissance of each sample areas is provided in table 5.1. 

No. of species 

Population of Height class interval =--------------------------------------------- 100 

Total no. of all species 
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Figure 5. 54  Mixed Deciduous Forest located within 2 km of the Thantwae Marine Products factory 

 
ii) Endemic Species 

Myanmar is reportedly home to over 1,071 endemic species of flora. The project area was 

dense forest in the past. During the field reconnaissance, the endemic Swintonia floribunda 

was noted. Confirmation of the presence of uncommon local endemics would require intensive 

potentially multi-season surveys. 

 
iii) Iconic Species 

The main iconic floras nearby the project site are the more mature Swintonia spp. 
 

iii) Alien Invasive Species 

During the biodiversity reconnaissance, local community representatives were asked whether 

they had any unusual weed problems and found out any new species of plant or animal in their 
area. In all cases, the community representatives reported that they did not have any major weed 

problems, nor had they noticed any new species in their areas. 
 

Significant invasive plant species previously reported for Myanmar include Prosopis spp., 

Acacia auriculiformis, Ageratum conyzoides, Leucaena leucocephala, Eucalyptus 

spp,Casurina equisetifolia, Chromolaena odorata, Hyptis suaveolens, Lantana camara, 

Mimosa diplotricha, Mikania micrantha, Sorghum halepense, Paspalum conjugatum, 

Imperata cylindrica, Echinochloa crus-galli, Eleusine indica and Pennisetum polystachion. 
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Globally threatened status of Flora species was categorized using The IUCN Red List of 
Threatened Species as shown in below: 

 

Status Code 

Critically Endangered (CR) 

Endangered (EN) 

Vulnerable (VU) 

Near Threatened (NT) 

and Least Concern (LC) 

 

Source: IUCN Red List of Threatened species, Version 3.1. Accessed from 

www.iucnredlist.org on 01 November 2016 

 

Table 5- 29 : List of tree species noted during the biodiversity survey 

 

No Local Name Scientific Name Habitat IUCN Status 

1 Sit Albizia procera T NE 

2 kyaung Shar Oroxylum indicum Medicinal plant NE 

3 Taung Panenel Artocarpus chaplasha T NE 

4 Nabe Lannea coromandelica T NE 

5 Thapyay Gyi Syzygium grande T NE 

6 Bone Melzar Albizia chinensis T NE 

7 Thi Ho Elaeocarpus ganitrus T NE 

8 Thityar Shorea obtusa T NE 

9 Kyet Yoe Premna latifolia T NE 

10 Yone Annogeissus acuminata1 ST NE 

11 Thitkado Tricoccum Allium T NE 

12 Thitseint Terminalia bellerica T NE 

13 Outchinsarni Amoora wallichii ST NE 

14 Chin Yoke Garuga pinnata T NE 

15 Leza Lagestroemia tomentosa T NE 

16 Taungthayet Swintonia floribunda T NE 

17 Htein Mitragyna parvifolia T NE 

18 Myayar Microcos paniculata T NE 

19 Ngu Cassia fistula ST NE 

20 Pyinkado Xylia xylocarpa T VU 

21 Ingyin Shorea siamensis T VU 

Note: 1Aq F=Aquatic Fern, Aq H= Aquatic Herb, B= Bamboo, CL= Climber, E=Epiphyte, 

F=Fern, G= Grass, H=Herbs, Mo=Moss, Mu=Mushroom, S=Shrubs, ST=Small Tree, T=Tree, 
LC = Least Concern, NE = Not Evaluated, EN = Endangered Species, VU = Vulnerable, NT = 

Near Threatened, DD = Data Deficient, CR = Critically Endangered 

http://www.iucnredlist.org/
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5.10.3.9 Floristic composition 
The total number of tree species collected in the flora sample plots in this area is 21 species. 

The dominant tree species in this area are Swintonia floribunda followed by Oroxylum 

indicum, Albizia chinensis, Elaeocarpus ganitrus, Premna latifolia and Albizia procera. 

 

Table 5- 30 : Tree species population 

 
No 

 
Scientific Name 

 
No of Individual 

Total no. of 

individual per ha 

Total no. of 

population 

per ha(%) 

1 Albizia procera 1 6 3.57 

2 Oroxylum indicum 2 11 7.14 

3 Artocarpus chaplasha 1 6 3.57 

4 Lannea coromandelica 1 6 3.57 

5 Syzygium grande 1 6 3.57 

6 Albizia chinensis 2 11 7.14 

7 Elaeocarpus ganitrus 2 11 7.14 

8 Shorea obtusa 1 6 3.57 

9 Premna latifolia 2 11 7.14 

10 Annogeissus acuminata1 1 6 3.57 

11 Tricoccum Allium 1 6 3.57 

12 Terminalia bellerica 1 6 3.57 

13 Amoora wallichii 1 6 3.57 

14 Garuga pinnata 1 6 3.57 

15 Lagestroemia tomentosa 1 6 3.57 

16 Swintonia floribunda 2 11 7.14 

17 Mitragyna parvifolia 1 6 3.57 

18 Microcos paniculata 1 6 3.57 

19 Cassia fistula 1 6 3.57 

20 Xylia xylocarpa 2 11 7.14 

21 Shorea siamensis 2 11 7.14 

 Total 28 156 100.00 
 

5.10.3.10 Relative Density 
Among the sample plots, species density per hectare is varied and the highest density was 
observed the Swintonia floribunda, Oroxylum indicum, Albizia chinensis and followed by 

Albizia procera, Artocarpus chaplasha, Shorea obtusa and Cassia fistula.This shows that 

these seven species are abundant in this area. 
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Table 5- 31 : Relative Density 

No Scientific Name Density 
Relative Density 

(R.D%) 

1 Albizia procera 0.04 3.57 

2 Oroxylum indicum 0.07 7.14 

3 Artocarpus chaplasha 0.04 3.57 

4 Lannea coromandelica 0.04 3.57 

5 Syzygium grande 0.04 3.57 

6 Albizia chinensis 0.07 7.14 

7 Elaeocarpus ganitrus 0.07 7.14 

8 Shorea obtusa 0.04 3.57 

9 Premna latifolia 0.07 7.14 

10 Annogeissus acuminata1 0.04 3.57 

11 Tricoccum Allium 0.04 3.57 

12 Terminalia bellerica 0.04 3.57 

13 Amoora wallichii 0.04 3.57 

14 Garuga pinnata 0.04 3.57 

15 Lagestroemia tomentosa 0.04 3.57 

16 Swintonia floribunda 0.07 7.14 

17 Mitragyna parvifolia 0.04 3.57 

18 Microcos paniculata 0.04 3.57 

19 Cassia fistula 0.04 3.57 

20 Xylia xylocarpa 0.07 7.14 

21 Shorea siamensis 0.07 7.14 
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Figure 5. 55 Relative Density of tree species 

5.10.3.11 Relative frequency of Tree species 
Relative frequency is the frequency of one species compared to the total frequency of all the 

species. According to the results, Swintonia floribunda (7.14%), Oroxylum indicum 

(7.14%)and Albizia chinensis (7.14%)are high relative frequency class, followed by Albizia 

procera, Artocarpus chaplasha and Shorea obtusa (3.57%) are equally same. Therefore, the 

highest frequency species and the lowest frequency species are nearly the same in the project 
area. 

 
Table 5- 32 : Relative frequency of tree species 

No Scientific Name 
Frequency (No of 

Sample plot occure) 

Relative 

Frequency(%) 

1 Albizia procera 1 50.00 

2 Oroxylum indicum 2 100.00 

3 Artocarpus chaplasha 1 50.00 

4 Lannea coromandelica 1 50.00 

5 Syzygium grande 1 50.00 

6 Albizia chinensis 2 100.00 

7 Elaeocarpus ganitrus 1 50.00 

8 Shorea obtusa 1 50.00 

9 Premna latifolia 1 50.00 

Relative Density (%) 
8.00 

7.00 

6.00 

5.00 

4.00 

3.00 

2.00 

1.00 

0.00 
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10 Annogeissus acuminata1 1 50.00 

11 Tricoccum Allium 1 50.00 

12 Terminalia bellerica 1 50.00 

13 Amoora wallichii 1 50.00 

14 Garuga pinnata 1 50.00 

15 Lagestroemia tomentosa 1 50.00 

16 Swintonia floribunda 2 100.00 

17 Mitragyna parvifolia 1 50.00 

18 Microcos paniculata 1 50.00 

19 Cassia fistula 1 50.00 

20 Xylia xylocarpa 2 100.00 

21 Shorea siamensis 2 100.00 

 
 

 

Figure 5. 56  Relative Frequency of Tree Species 

5.10.3.12 Species distribution by frequency class 

In order to clarify the homogeneity and heterogeneity of the floristic distribution in the area, 
the species distribution by frequency class was examined. According to the outcome of the 

frequency classes, 7 species is in high frequency class and 14 species are in low frequency class. 
This shows that this area is floristically high degree of homogeneity. 

Table 5- 33 : Species distribution by frequency class 

 

Frequency 

Class 

No. of species 

1-50% 16 

51-100% 5 

 
 

Relative Frequency(%) 
 

 

80.00 

60.00 

40.00 

20.00 

0.00 
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Figure 5. 57 Frequency Class of Tree Species 

5.10.3.13 Tree species in DBH class interval 
The distribution of DBH interval class reveals that the dominant of small stem individuals in 

the area is 7.14% of the tree (156 trees) which are less than 40cm DBH. Large stem individuals 

with DBH more than 40cm are of 92.86 %. Majority of the trees are more than 40cm in girth 
which indicates that the forests primary types. 

 

Table 5- 34 : Tree species and DBH interval class 

 DBH Class   No. of species  Total number of 

individual 

 % of total population 

<40cm 2 11 7.14 

41-60cm 3 17 10.71 

61-80cm 11 61 39.29 

81-100cm 5 28 17.86 

>101cm 7 39 25.00 

Total 28 156 100.00 
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Figure 5. 58  Biodiversity survey (DBH measuring) 

 

5.10.3.14 Tree species in height class interval 
The distribution of Height shows that 122 individuals are less than 15 meter, comprising 78.6% 
and of the total population and 33 individuals are more than 15meter, comprising the 21.4%. Since 

most canopy height classes are less than 15m, the forests in the area could be classified as 
secondary forests. 

 

Table 5- 35 : Tree species in height class interval 

Height Class 
Interval 

No. of species Total number of 
individual 

% of total 
population 

<5m 1 6 3.57 

6-10m 8 44 28.57 

11-15m 13 72 46.43 

16m 6 33 21.43 

Total 28 156 100.00 

 

Table 5- 36 : Vegetation in the study area 

No Sample 

Quadrant 

Vegetation 

type 

Latitude/ 

Longitude 

Altitude Dominant species 

1 PQ I Mixed 
Deciduous 
Forest 

18.475453°N 

94.387402°E 

155 ft Swintonia floribunda Oroxylum indicum, 

Albizia chinensis, Elaeocarpus ganitrus, 

Premna latifolia ,Albizia procera. 
2 PQ II Mixed 

Deciduous 

Forest 

18.486483°N 
94.380609°E 

140 ft 

 

5.10.3.15 Field findings and observation of fauna 
May 23-24, 2021 biodiversity focused on the community interviews identifying potentially 6 

species of mammals, 24 species of fish, 8 species of birds and 15 species of reptiles and 
amphibians. 

 

Suitable habitat for a number of these species was noted in the area; however, confirmation of 

the actual occurrence of these species would require extensive, multi-season investigation. 
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Figure 5. 59  Biodiversity survey (Community Interviews) 

 

 
 

Figure 5. 60  Biodiversity survey (Camera Trapping – Plot 1) 
 
 

 
 

Figure 5. 61 Biodiversity survey (Camera Trapping – Plot 2) 

 

5.10.3.16 Mammals 
Protection of mammals from impacts potentially affected by the development relies on avoidance of 
critical habitats and implementation of designs and practices which reduce the potential project specific 

hazards which may impact wildlife species. The threatened mammal species that were identified 
in the biodiversity site assessment and interviews included the Kway-aa (Cuon alpinus – EN), 

Taw-wet (Sus Scrofa – EN), Taw Kyaung (Felis chaus – LC). Three species of Vulnerable  
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(VU) species (Cervus unicolor), 

(Panthera pardus) and (Muntiacus feae) were identified during the site visit and interviews. 

 

Table 5- 37 : Field findings/Interviewing mammal species list during biodiversity survey 

N

o 

Local 

name 

Scientific 

name 

Common 

name 

IU

CN 

list 

1 Da Yel Cervus unicolor Sambar Deer VU 

2 Kway-aa Cuon alpinus Dhole EN 

3 Gyi Muntiacus feae Fea’s muntjac VU 

4 Taw Kyaung Felis chaus Jungle cat LC 

5 Kyar-thit Panthera pardus Leopard VU 

6 Taw-wet Sus Scrofa Wild boar EN 

Note: LC = Least Concern, NE = Not Evaluated, EN = Endangered Species, VU = 

Vulnerable, NT = Near Threatened, DD = Data Deficient, CR = Critically Endangered 
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Figure 5. 62  Cervus unicolor Figure 5. 63  Cuon alpinus 

 

 

 

 

 
Figure 5. 64 Muntiacus feae 

 

 

 

 

 
Figure 5. 65  Felis chaus 

 

 

 

 

 

 
Figure 5. 66  Panthera pardus 

 

 

 

 

 

 
Figure 5. 67  Sus Scrofa 
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5.10.3.17 Fish 
No specific references were identified for Rakhine state and the project area; however, given 

the patterns of human exploitation, any species of fish present in these areas would be very 

vulnerable. 
 

Fish is important food source of the local people. Two species of Near Threatened (NT) species 

(Ablennes hians, Aesopia cornuta) , twenty species of Least Concern species (Lates 

calcarifer 

, Nemipterus peronii , Pampus argenteus , Pampus chinensis , Pangasius pangasius , 

Psettodes erumei , Stolephorus indicus , Tenualosa ilisha , Xenetondon cancila , 
Cirrhinus mrigala , Neolissochilus hexagonolepis, Notopterus notopterus, Charybdis 

feriata , Ranina ranina , Penaeus merguiensis , Penacus monodon , Loligo devauceli , 

Sepia aculeata, Pastinachus sephen, Octopus and Not Evaluated (NE) two species (Alepes 

djedaba and Auxis thazard thazard ) were identified in the project area by both field survey 

and the local Thandwe fish market survey. 

 
Table 5- 38 : Field findings/Interviewing fish species list during biodiversity survey 

No Local name Scientific name Common name IUCN list 

1 Nga Phaun Yoe Gyi Ablennes hians Flat Needlefish NT 

2 Nga Pha Yone Aesopia cornuta Zebra Sole NT 

3 Pann Zinn Alepes djedaba Shrimp Scad NE 

4 Nga kyee kann Auxis thazard thazard Frigate Tuna NE 

5 Ka Ka Tit Lates calcarifer Giant Seabass LC 

6 Shwe Nga Nemipterus peronii Notchedfin Threadfin 
bream 

LC 

7 Nga Moke Phyu Pampus argenteus Silver pomfret LC 

8 Onn Nga Moke Pampus chinensis Chinese Silver pomfret LC 

9 Nga Tan Pangasius pangasius Yellowtail catfish LC 

10 Nga Khwaye Psettodes erumei Indian Spiny Turbot LC 

11 Nga Ne Tu Stolephorus indicus Indian Anchovy LC 

12 Nga Tha Lauk Tenualosa ilisha Hilsa Shad LC 

13 Nga Phaun Yoe Xenetondon cancila Freshwater Garfish LC 

14 Nga Gyin Cirrhinus mrigala Mrigal LC 

15 Nga Ni Neolissochilus 
hexagonolepis 

Copper mahseer LC 

16 Thin Paung Htoe Congresox talabonoides Indian Pike Conger LC 

17 Ga Nann Charybdis feriata Coral crab LC 

18 Wa Thoe lone Ga 

Nann 

Portunus sanquinolentus Redspot swimming 
crab 

LC 
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19 Pa Zun Phyu Penaeus merguiensis Banana Shrimp LC 

20 Pa Zun Kyar Penacus monodon 
Fabricus 1798 

Giant Tiger Shrimp LC 

21 Kinn Mon Loligo devauceli 
d’Orbigny, 1848 

Squid LC 

22 Pyi Gyi Nga Sepia aculeata Needle Cuttle Fish LC 

23 Nga Leik Kyauk Pastinachus sephen Cowtail Stingray LC 

24 Yae Ba Wae Octopus Octopus LC 

Note: LC = Least Concern, NE = Not Evaluated, EN = Endangered Species, VU = 

Vulnerable, NT = Near Threatened 

 
 

 

Figure 5. 68 Ablennes hians Figure 5. 69  Aesopia cornuta 

 

 

 

 

 
 

Figure 5. 70 Alepes djedaba 

 

 

 

 

 
 

Figure 5. 71 Auxis thazard thazard 
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Figure 5. 72 Lates calcarifer Figure 5. 73 Nemipterus peronii 

 

 

 

 

 

 
Figure 5. 74 Pampus argenteus 

 

 

 

 

 

 
Figure 5. 75 Pampus chinensis 

 

 

 

 

 
Figure 5. 76  Pangasius pangasius 

 

 

 

 

 
Figure 5. 77 Psettodes erumei 
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Figure 5. 78 Stolephorus indicus Figure 5. 79  Tenualosa ilisha 

 

 

 

 
 

Figure 5. 80 Xenetondon cancila 

 

 

 

 
 

Figure 5. 81  Cirrhinus mrigala 

 

 

 

 

 
 

Figure 5. 82 Neolissochilus hexagonolepis 

 

 

 

 

 
 

Figure 5. 83 Congresox talabonoides 
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Figure 5. 84  Charybdis feriata Figure 5. 85 Portunus sanquinolentus 

 

 

 

 

 

Figure 5. 86  Penaeus merguiensis 

 

 

 

 

 

Figure 5. 87  Penacus monodon 

 

 

 

 
 

Figure 5. 88 Loligo devauceli 

 

 

 

 
 

Figure 5. 89  Sepia aculeata 

 

 

 

 
Figure 5. 90  Pastinachus sephen 

 

 

 

 
Figure 5. 91  Octopus 
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5.10.3.18 Birds 
Protection of bird species from unnecessary development impacts relies on avoidance of 

important habitats and creation of hazards that attract or otherwise place birds at risk (e.g., 

contaminated waste water pits, spills, unshielded or higher risk lighting, garbage etc.) 
 

The threatened bird species that were identified in the biodiversity site assessment and 

interviews identified 3 Least Concern bird species (Passer domesticus, Gracula breligiosa, 

Corvous corone) and 2 Vulnerable bird species (Aquila clanga, Otus sagittatus). And also, 
two Endanger species (Pavo muticus, Columbidae colombiform) and one near threatened 

species (Acriditheres tristis) during the survey. . 

 

Table 5- 39 : Field finding/ interviewing bird species during the biodiversity survey 

No Local name Scientific name Common name IUCN list 

1 Daung Pavo muticus Green Peafowl EN 

2 Thein-nget Aquila clanga Greater spotted eagle VU 

3 Sar-kalay Passer domesticus House sparrow LC 

4 Zee-gwet Otus sagittatus White fronted scops 

owl 

VU 

5 Thar-li-kar Gracula breligiosa Common hill myna LC 

6 Kyi kan Corvous corone Crow LC 

7 Joe Columbidae colombiform Dove EN 

8 Zayat Acriditheres tristis N/A NE 

Note: LC = Least Concern, NE = Not Evaluated, EN = Endangered Species, VU = 

Vulnerable, NT = Near Threatened 



 

5-85  

Environmental                The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 5. 92  Pavo muticus Figure 5. 93 Aquila clanga 

 

 

 

 

 
Figure 5. 94 Passer domesticus 

 

 

 

 

 
          Figure 5. 95 Otus sagittatus 

 

 

 

 

 

 
Figure 5. 96  Gracula breligiosa 

 

 

 

 

 

 
Figure 5. 97 

Otus sagittatus 
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Figure 5. 98  Columbidae columbiform            Figure 5. 99 Acriditheres tristis 

5.10.3.19 Amphibians and reptiles  
Most of the tortoises are being threatened to some extent by a combination of subsistence and 
commercial harvesting, over-collection for the pet trade, and to a lesser extent, habitat 

destruction. Conversion of natural vegetation to agricultural land is primarily a threat to 

tortoises.  
 

The threatened amphibian and reptile species that were identified in the biodiversity site 
assessment and interviews included 3 Endangered Species (Indotestudo elongate, Manouria 

emys and Batagur trivittata) and 7 Not Evaluated species (Clinotarsus alticola, Python 

reticulates, Dendrelaphis pictus, Daboia russelii, Lycodon capucinus, Xenochrophis 

piscator, Ptyas korros) 2 Vulnerable species (Ophiophagus hannah, Python bivittatus) and 3 

Near Threatened species (Limnonectes (Rana) blythii, Bufo melanostictus, Naja kaouthia). 

 

Table 5- 40 : Field finding/ interviewing amphibian and reptile species during the 

biodiversity survey 

No Local name Scientific name Common name IUCN list 

1 Kyauk-lake Indotestudo elongata Elongate tortoise EN 

2 Yae Lake Manouria emys Asian Forest Tortoise EN 

3 Kyae Lake Batagur trivittata Burmese roofed turtle EN 

4 Sar-far Limnonectes (Rana) blythii Giant river frog NT 

5 Phar Pyote Bufo melanostictus Asian Common Toad NT 
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6 Far-pyan Clinotarsus alticola Assan hill frog NE 

7 Sa-ba-gyi Python reticulates Reticulated python NE 

8 Ngan-taw-gyar Ophiophagus hannah Kind cobra VU 

9 Mway-hauk Naja kaouthia Monocled cobra NT 

10 Myet-shaw Dendrelaphis pictus Painted bronzeback NE 

11 Ma-bway Daboia russelii Russels viper NE 

12 Sa-ba-own Lycodon capucinus Island wolf snake NE 

13 Burmese Sa Ba 

Own 

Python bivittatus Burmese Python VU 

14 Yay-mway Xenochrophis piscator Checkered keelback NE 

15 Lin-mway Ptyas korros Javan rat snake NE 

Note: LC = Least Concern, NE = Not Evaluated, EN = Endangered Species, VU = 

Vulnerable, NT = Near Threatened 

 

 

 
 
 

Figure 5. 100  Indotestudo elongata Figure 5. 101  Manouria emys 
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Figure 5. 102  Limnonectes (Rana) blythii Figure 5. 103  Bufo melanostictus 

 

 

 

 

 

 
Figure 5. 104  Xenochrophis piscator 

 

 

 

 

 

 
Figure 5. 105 Python bivittatus 

 

 

5.10.4 Cultural Heritage 
There are several cultural and natural heritage sites in the vicinity of Thandwe. Among of these, 

two historic pagodas are situated within 2 kms of the project site namely Tant Taw Mu Pagoda 

and Shwe San Daw pagoda. 

5.10.4.1 Tant Taw Mu Pagoda 
The pagoda is one of the Historical landmarks of Myanmar and is known as an important 

place of pilgrimage for Buddhist worshippers in the region. 
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Figure 5. 106  Tant Taw Mu Pagoda 

 

 

5.10.4.2 Shwe San Daw pagoda 
Shwe Sandaw Pagoda was built in 784 AD and named after a hair relic of the Buddha 

enshrined within. The pagoda is located at the southern end of town near the Thandwe River. 

 

Figure 5. 107  Shwe San Daw Pagoda 
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6. Identification and assessment of potential environmental impacts 
All potential environmental and social impacts from construction phase, operation phase and 

decommissioning phase are identified to develop preventive mechanisms and management 

plans. While short term impacts are assessed, compulsory regular monitoring and evaluation 
procedures by qualified independent body will address long term issues. This chapter 

comprises pollution types, sources, issues, affected parties, and finally, classifications of 
impacts. The objectives of this assessment are to assess the impacts of the Thantwe Marine 

Products project developments and operation on the natural environment and human beings 

and to develop a proper management plan which is to eliminate or reduce adverse impacts on 
the surrounding environment. 

The impacts on the environment from various project activities can be categorized as follow; 

(i) Impacts on Environmental Resource 

• Impact on Air Quality 
• Impact on Noise and Vibration Levels 

• Impact on Surface Water Quality 

• Impact on Ground Water Quality 
• Impact on Soil due to solid and wastewater and Spills and leakage 

 
(ii) Impacts on Ecological Resources 

• Forest 

• Wildlife 
• Aquatic Animal/ Fish 

 

(iii) Impacts on Human Environment 
• Health and Safety of Workers 

• Socio- economics Impacts 

• Community Health and Safety 

 
6.1 Pre-operation phase (Construction phase) 

6.1.1 Impact assessment and mitigation measures for air quality 

6.1.1.1 Potential impacts on air 
Air quality impacts associated with construction of the TMP project included fugitive dust and 
emissions from fossil-fuel-fired construction equipment, open burning and temporary fuel 

transfer systems and associated storage tanks. Atmospheric emissions are primarily associated 
with emissions of combustion by-products—including carbon dioxide (CO2), sulfur dioxide 

(SO2), nitrogen oxide (NOx), and particulate matter (PM) —resulting from the operation of 

mechanized equipment or from combustion by-products. 

There may also be gaseous (NO2 (Nitrogen Dioxide), CO2 (Carbon Dioxide), SO2 (Sulfur 

Dioxide), VOC (Volatile Organic Compounds), Methane (CH4), Ozone (O3) etc).and particle 
emissions including PM10, PM 2.5, from diesel generators and combustion of fuel for vehicle 

movements. Moreover, there would be persistent organic pollutants (POPs) by usage of 

pesticides. Generally, this will adversely affect localized air quality for a short period and may 
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lead to health risks associated with air pollution. Causes of pollutant and air emissions that 

would arise from the pre-operation phase of TMP project are quantified and summarized below. 

• Land clearing, excavation, leveling and earth work 
• Heavy construction equipment/vehicles such as diesel-powered bulldozers and loaders 

would be used throughout the entire construction phase 
• Vehicle traffic on paved and unpaved roads 

• Construction activities, concrete work 

• Burning of slash materials such as hay, grass, trees, etc. 
• Temporary fuel transfer systems and storage tanks have the potential to release VOC 

emissions 
• Worker accommodation, including cooking operations 

Adjacent to the construction site and along the transportation route, natural habitats and 

construction crew will be potentially affected. 

 
6.1.1.2 Impact significance on air quality 
a) Impact significance on air quality by particulates 

The construction activities and land excavation may lead to abundant of particulate matters. As 
an example, the dusts from the transportation of materials, concrete particles used in 

construction, and cutting down and transportation of trees during land excavation. 

The magnitude of impact on air quality by particulates is “Medium”. 

The area of impact is not only within the area of construction activities but also in the vicinity 

area according to wind direction. Therefore, the extent of the air quality impact from particulates 
is “Medium”. 

The period of impact occurrence is within the construction period and the duration of the impact 
by particulate matters is considered as “Low”. 

According to magnitude, extent and duration of the impact, the impact characteristics is 

“Medium”. 
Particulate matter is directly linked to potential health problems. The importance of the impact 

on air is considered as “Medium”. 

Therefore, the impact from particulate matters by TMP project construction is moderate and the 
significance of the impact is “Medium”. 

 
Table 6- 1 Table 6.1 Impact significance on particulates during pre-operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 (Medium) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

 

b) Impact significance on air quality by gas emission 

Emission from machines and equipment, generator and emission from vehicles transporting 
construction materials would be occurred and they would affect ambient air quality during 

construction of TMP project. Air quality degradation can be the main source of health effect on 

people. 

The magnitude of impact on air quality by gas emission is “Medium”. 
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The area of impact is within the area of factory compound and vicinity area. Therefore, the  
 

extent of the impact on air quality is “Medium”. 

The period of impact occurrence is within the project period and this impact affect along the 
working hours. The duration of the impact of gas emission is considered as “Low”. 

According to magnitude, extent and duration of the impact, the impact characteristics is set as 

“Medium”. 
Air quality degradation can have adverse effect on human health and can also have damage to 

animal life and vegetation depending on volume of emission. Therefore, the importance of the 
impact on air quality by gas emission is considered as “Medium”. 

Therefore, the impact of gas emission by the TMP project is moderate and the significance of 

the impact is “Medium”. 

 
Table 6- 2  Impact significance on gas emission during pre-operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 (Medium) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

 
6.1.1.3 Mitigation measures for air quality 
During the construction phase, the following mitigation measures are recommended to minimize 

ambient air quality impacts. 
 

i) Construction site 

• Avoid conversion of high-carbon stock areas, such as natural forest and peatlands/wetlands. 

• Identify sources of on-farm GHG emissions and establish a GHG management plan that 

includes methods of mitigating emissions and a monitoring program. 
• Reduce fossil energy use through adopting energy-efficient production and management 

practices. 
• Fuel efficient stoves and cooking equipment shall be provided to reduce emission from food 

processing at the site during construction activities. 

• Wind breaks should be constructed around the main construction activities and in the locality 
of potentially dusty works. 

• Avoid excavation works in extremely dry weathers. 
• Construction materials on site to be covered to prevent to be blown off by wind. 

• Prohibit open burning of any waste at project site. 

 

ii) Stockpiles 

• Stockpiling of material, for example, rocks, sand and soils should be minimized. 
• Stockpiles should be located as far away from receptors as possible. 

• Vegetation of stockpiles should be used where a stockpile is not to be used for a month to 

stabilize the surface and prevent dust generation. 
• Pave, apply water when necessary, or apply (non-toxic) soil stabilizers on all unpaved access 

roads, parking areas and staging areas at construction sites. 
• Visual monitoring of dust deposition onto surfaces on and off-site should be regularly 

conducted. 
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iii) Soil Management 

• Protect soils from the loss of organic matter by implementing good soil 

conservation management practices. 

• Maintain and rehabilitate degraded areas and vegetative buffer zones to increase 
carbon stocks. 

• Soil erosion and dust control management measures also assist in the management 
of air pollution from construction operations. 

 

iv) Transportation 

• Air pollution from vehicles shall be minimized by using low emission equipment 

and vehicles. 
• Ensure that all construction equipment and vehicles are maintained in accordance 

with the manufacture’s recommendations. 

• Turn equipment off when not in use. 
• Vehicle idling time shall be minimized. 

• Minimizing the movement of vehicles and construction machineries particularly 

outside the premise of the project site to avoid further destruction. 
• Ensure strict enforcement of on-site speed limit regulations. 

• Sprinkle water on graded access routes when necessary to reduce dust generation 

by construction vehicles. 

 
After mitigation measure, the impact on air quality will become less significant. 

Table 6.2.1 After mitigation measures, impact significance on air quality during pre- 

operation phase 

Characteristics  

Magnitude Extent Duration   

1 (Low) 1 (Low) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

 

6.1.2 Impact assessment and mitigation measures for noise and vibration level 

6.2.1.1  Potential impacts on noise and vibration 
The construction works on site will most likely result in noise nuisance and vibration due to 
mobilization and operation of construction machines (mixers, tippers, cranes, backhoe), 

incoming vehicles to deliver construction materials, and communicating workers. 

Construction noise levels are rarely steady in nature, but instead fluctuate depending on the 
number and type of equipment in use at any given time. There would be times when no large 

equipment is operating and noise would be at or near ambient levels. 
Earthworks, pounding and impacting, shouting, loud radios, foundation and other normal 

construction activities all cause noise and vibration. Construction noise impact is short-term to 

local ambient noise quality. Noise and vibration would affect natural vegetation, animals, 
workforce, and communities in the areas. 

 
Noise impacts would be considered significant if the project would result in the following: 

• Exposure of person to, or generation of noise levels in excess of standards established 

in the local general plan or noise ordinance, or applicable standards of other agencies. 
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• Exposure of person to, or generation of, excessive ground-borne vibration or  
 

ground- borne noise levels. 

 
• A substantial permanent increase in ambient noise levels in the project vicinity 

above levels existing without the project. A substantial temporary or periodic 
increase in ambient noise levels in the project vicinity above levels existing 

without the project. 

 

6.2.1.2 Impact significance on noise and vibration 
Noisy activities on construction sites include use of jackhammers, dump trucks, cement mixers, 
cement cutters, electric saws, tamping machines and welding machines, as well as noise and 

vibration generated from hand tools such as sledgehammers and drills. The magnitude of 

impact from noise and vibration is “Medium”. 
The area of impact is not only within the project area but also in the vicinity area. Therefore, 

the extent of the impact on noise and vibration is “Medium”. 
The period of impact occurrence is within the construction period. The construction workers 

and people in the vicinity area have impact from noise and vibration of the proposed project 

and the duration of the impact from noise and vibration are considered as “Low”. 
According to magnitude, extent and duration of the impact, the impact characteristics is 

“Medium”. Loud and persistent noise can have adverse effect on human health and can also 
disturb to animal life and vegetation depending on time and intensity. The importance of the 

impact is “Medium”. 

Therefore, the impact noise and vibration by the TMP project will be medium during the 
construction and the significance of the impact is “Medium”. 

 

Table 6- 3 Impact significance on noise and vibration during pre-operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 (Medium) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 4 (Medium) 
 

 Importance  

 

6.2.1.3  Mitigation measures for noise and vibration 
During TMP project construction, the following mitigation measures are recommended to 

minimize noise and vibration impact on individuals, sensitive areas and livestock. 

• Locate noisy machines as far away from receptors as practicable. 

• Orientate equipment known to emit noise strongly in one direction so that the noise is 
directed away from receptors as far as practicable. 

• Use quiet equipment (i.e. equipment designed with noise control elements) 

• Careful handling of material loading and unloading. 
• Ensure use of silencers or mufflers on heavy construction equipment engines. 

• Turn equipment off when not in use. 
• Taking consideration to be careful sequencing and scheduling times. 

• Schedule noisy construction activities and transportation during day-time hours. 

• Combine noisy operations at the same time, but avoid combination of vibration. 
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• Provide PPE particularly hearing protection devices for those working in noisy areas. 
• Construction machinery and vehicles shall undergo periodic maintenance to keep them 

in good working condition. 

 
• Limit pickup trucks and other small equipment to an idling time of five minutes,  

 
• observe a common-sense approach to vehicle use, and encourage workers to shut off 

vehicle engines whenever possible. 

• Perform regular inspection and maintenance of preparation vehicles and equipment. 
• Construction activities must be carried out in such a way that vibrations arising shall not 

cause damage to adjacent structures, residents and passers-by. 

• Apply noise and vibration control technologies along with silencers or mufflers in waste 
compactor and construction machineries. 

• Design construction activities to reduce vibration. 
• Maximizing the distance between the source and receiver. 

• Mechanically isolate the vibrating source or surface to reduce exposure. 

• Faulty tools should not be used and tools should be maintained properly. Tools which are 
worn, blunt or out of alignment will vibrate more. 

• Ensure that construction machines, equipment and vehicles are well maintained to avoid 
excessive vibration. 

• Maintaining wheels of vehicles and rail smoothness for transportation. 

• Specifying vehicles with low unsprung weight, soft primary suspension, minimum metal-
to-metal contact between moving parts of the truck, and smooth wheels. 

• Install vibration damping seats. 
• Perform regular inspection and maintenance of vehicles. 

• Limit vehicles to an idling time and shut them off whenever possible. Schedule 

transportation during day-time hours. 
• Preventing workers from the effects of vibration by selecting appropriate vehicles and 

tool, by using of appropriate vibration-absorbing materials (in gloves, for example) and 
by providing good work practices with education programs. 

• Training to workers is necessary to control exposure eg, selection, use, maintenance of 

equipment and restriction of duration of exposure. 

• Limit the time spent by workers on a vibrating surface. 

• Provide appropriate PPE to workers for those working in vibrating areas. 
• Schedule work to reduce adverse effects. 

• Consider and employ vibration monitoring and measurements if appropriate. 

 
• Notify nearby residents and property owners that vibration-generating activity is 

imminent. 
• Monitor and record vibration from the project activity. 

• Respond to and investigate complaints by nearby community. 

After mitigation measure, the impact on noise and vibration will become less significant. 
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After mitigation measures, impact significance on noise and vibration during 

pre-operation phase 

Characteristics  

Magnitude Extent Duration   

1 (Low) 1 (Low) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

 
6.1.3 Impact assessment and mitigation measures for water quality 

6.1.3.1  Potential impacts on water quality 
In pre-operation phase, removal of vegetation, top soil level and ground surface for the  
plantation facilities and labours camps can cause sedimentation, and erosion to the nearby water 

courses. Sedimentation as a result of the erosion would reduce to water clarity and quality. In 

addition, potential sources of impacts to water during the construction phase include: 
• Clearing land for pre-operation purposes 

• Constructing landforms that change water flow paths 
• Increased water demand during construction phase for site preparation, dust spraying, 

construction activities, curing, domestic and other water requirements for labor and 

staff onsite. 
• Improper solid waste and wastewater management in the construction site 

• Improper wastewater disposal from cleaning vehicles and equipment and 
• Poor sanitation facilities that may result into surface water pollution through improper 

sewage management. 

• Leaks from on-site power generation facilities 
• Chemicals/Oil spills from the storage, use of diesel and hazardous materials such as 

inorganic fertilizers and pesticides that lead to contamination of water resources 
• Release of suspended soil to the water flows and soil erosion 

• Increased risk of flooding as sediment loading also reduces storage and flow 

capacities of streams, lakes, and reservoirs; may adversely affect water supplies. 
 

6.3.1.2 Impact significance on water quality 
a) Impact significance on surface water quality 

The magnitude of the impact of physical, chemical and biological result of the surface water is 
considered as “Medium”. 

The extent of impacts are considered as “Medium” level. 

The period of potential impact duration can be short-term duration. The duration of the impact 
for surface water is set as “Low”. 

Therefore, the characteristic of surface water impact by TMP factory during pre-operation 
phase is rated as “Medium”. 

The impact is expected to cause some disturbances potentially affecting communities locally 

and surrounding water bodies. The importance of the impact on surface water is set as 
“Medium”. The significant rating of impact is set as “Medium”. 
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Table 6- 4 Impact significance on surface water during pre-operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 (Medium) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

 
b) Impact significance on ground water quality 

The magnitude of the impact on ground water during construction phase is considered as 
“Medium”. The area of impact is not only within the area of construction activities but also in 

the vicinity area. The extent of impact on ground water is set as “Medium”. 

The period of potential impact duration can be short-term. The duration of the impact for 
ground water is “Low”. 

 
Therefore, the characteristic of ground water impact by the proposed project is rated as 

“Medium”. 

The impact is expected to cause some disturbances potentially affecting communities locally 
and surrounding water bodies. The importance of the impact on ground water is set as 

“Medium”. 
The significant rating of impact is “Medium”. 

 
Table 6- 5 Impact significance on ground water during pre-operation phase 
 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 (Medium) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

6.1.3.3  Mitigation for water resources 
The pre-operation phase of TMP factory does generate insignificant amount of wastewater that 
bring damage to the surface and ground water sources and soils. 

 

The following mitigation measures should be practiced and used to reduce potential impacts 

for water resources from construction. 

• Limit water withdrawal to the amount that shall not adversely affect the 
groundwater balance and the demand of the local community by developing and 

conserving own source of water. 

• Implement road drainage system and smooth road to limit erosion. 
• Promptly detect and repair of water pipe and tank leaks. 

• Ensure taps are not running when not in use. 
• Promote recycling and reuse of water as much as possible. 

• Proper recycling of water from other uses for sprinkling dusty pavements. 

• Provide measures to prevent the washing away of construction materials, soil, silt 
or debris into any drainage system of open stockpiles of construction materials. 

• Open stockpiles of construction materials or construction wastes on-site should be 
covered with tarpaulin or similar fabric during rainstorms. 

• All chemicals, paint, and fuel containers shall be properly sealed and rigorous spill  
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prevention mechanisms shall be employed. 
• Hazardous-materials handling procedures to reduce the potential for a spill during 

construction, and shall include an emergency response program to ensure quick and 

safe cleanup of accidental spills. 
• Conducting regular training, monitoring, and inspection schemes together with 

keeping track of water uses minimizes waste and leaks from faulty connections and 
faucets. 

• Soil erosion and sediment control mechanisms will add positive effects on 

mitigation matters for water pollution. 
 

After mitigation measure, the impact on water quality will become less significant. 
After mitigation measures, impact significance on water quality during pre- operation 

phase 

Characteristics  

Magnitude Extent Duration   

1 (Low) 1 (Low) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

 

6.1.4  Impact assessment and mitigation measures for soil quality 

6.1.4.1  Potential impacts on soil quality 
During pre-operation phase, it may cause impact to soil system and its quality due to soil erosion, 
clearing and preparation of project area. Earth moving, excavation activities and construction of 

infrastructures would affect the natural surface flow regime of water. 

Improper disposal of the excavated earth during installation of structures/equipment may result 

into temporary loss of topsoil of that particular area. Further, clearing of vegetation and 

scarifying the site of topsoil with soil compaction during site preparation will result in reduced 
capacity of the land to retain water and increase surface water run-off during periods of rainfall. 

Accidental spillage of construction materials/chemicals during handling and leakage from the 
storage area may lead to soil contamination. 

Physical and chemical degradation of soils may result from unsuitable management techniques, 

such as use of inappropriate machinery or earthworks, and infrastructure development. 
 

6.1.4.2 Impact significance on soil quality 
In construction period, it may cause impact to soil system because the existing soil and vegetation 

had to be removed and consequently soil erosion can take place. 
The magnitude of impact on soil quality is “Medium”. 

The area of impact can be within 2 km radius of proposed project area. Therefore, the extent of 
the impact on soil quality and structure is “Medium”. 

The period of impact occurrence will be remained after the project period and the duration of the 

impact on soil quality and structure is considered as “Medium”. 
According to magnitude, extent and duration of the impact, the impact characteristic is rated as 

“Medium”. 
The importance of the impact is considered as “Medium”. 

Therefore, the impact on soil quality and structure by the TMP project during construction of the 

factory and roads is medium and the significance of the impact is “Medium”. 
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Table 6- 6 Impact significance on soil quality and structure during pre-operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 (Medium) 2 (Medium) Equivalent 
Characteristi 

cs 

Importance  

Characteristics = 2+2+2 = 6 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

 

6.1.4.3 Mitigation measures for soil 
Mitigation measures should be applied to minimize soil pollution and waste management impacts 
of a project depending upon site and project-specific conditions. Many impacts can be reduced 

or avoided when considered during the design and construction phase. The following mitigation 

measures should be used. 
• All chemicals, paint, and fuel containers shall be properly sealed and rigorous spill 

prevention mechanisms shall be employed. Spills must be immediately treated to stop 
subsequent soil pollution. 

• Careful planning to establish work zones, defining phases of construction, and active 

management of daily activities shall be employed to minimize soil disturbance during the 
construction phase. 

• The project area shall be divided into smaller sectors and vegetation from the smaller 
sectors shall be cleared sequentially to minimize soil exposure during construction. 

• When required, topsoil shall be carefully removed and saved for reuse. 

• Frequent water sprinkling and appropriate scheduling for truck and heavy equipment 
movements shall also be arranged throughout the construction period. 

• A waste management plan (WMP) starting from waste reduction, waste separation, 
proper waste collection and transportation for the project should be developed that sets 

out plans and actions for construction wastes. 

• Hazardous-materials handling procedures to reduce the potential for a spill during 
construction, and shall include an emergency response program to ensure quick and safe 

cleanup of accidental spills. 
• Avoiding heavy machinery usage. 

• Minimize soil compaction, damage, or disturbance by using appropriate land preparation 

machinery at the right time of year. 
• Considering erosion management practices. 

• Avoid clearing of primary forest and implementing conservation buffer. 
 

After mitigation measures, impact significance on soil quality and structure during pre-

operation phase 
Characteristics  

Magnitude Extent Duration   

1 (Low) 1 (Low) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 
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6.1.5 Impact assessment and mitigation measures for waste disposal 

6.1.5.1 Potential impacts by waste disposal 
The construction activities generate substantial amounts of solid wastes including excavated 
materials from the earth work, bricks, concrete and other masonry materials, rock, wood, paints, 

treated and coated wood and wood products, land clearing debris and plaster. 
In addition, lubricants and petroleum wastes, containers, cement paper bags and other packaging 

materials, scrap metal, glass, plastic containers and food remains shall be created due to the 

construction activities. Filth generation can occur if waste/garbage generated during 
construction period is not handling. 

 

6.1.5.2 Impact assessment on waste disposal 
In construction phase of TMP project, the magnitude of waste during construction phase is 
“Medium”. 

The area of impact may be outside the safety zone. Therefore, the extent of the impact by waste 

during construction phase is set as “Medium”. 
The period of impact occurrence is within pre-operation phase and the duration of the impact 

by waste is considered as “Low”. 
According to magnitude, extent and duration of the impact, the impact characteristics is 

“Medium”. The importance of the impact is considered as “Medium”. 
 

Therefore, waste impact by TMP project during construction phase is medium and the 
significance of the impact is considered as “Medium” 

 
Table 6- 7 Impact significance on waste disposal during pre-operation phase 

 
Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 (Medium) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

 

6.1.5.3 Mitigation measures for waste disposal 
Mitigation measures should be applied to reduce hazardous materials and waste management 

impacts of a project depending upon site and project-specific conditions. Many impacts can be 

reduced or avoided when considered during the design and construction phase. The following 
mitigation measures should be used for proper waste disposal. 

• Use of durable, long-lasting materials that will not need to be replaced as often, thereby 

reducing the amount of construction waste generated over time. 
• Construction materials shall be managed in a way to avoid over-ordering, poor storage and 

maintenance, mishandling as well as improper operation procedures. 
• Construction wastes shall be separated into reusable items and materials to be disposed of or 

recycled whenever possible. 

• Waste suitable for reuse shall be stored on site and reintroduced to the construction process as 
and when required. 

• Provision of facilities for proper handling and storage of construction materials to reduce the 
amount of waste caused by damage or exposure to the elements. 

• A hazardous waste management system covering waste classification, separation, collection, 

storage, transfer and disposal should be set up and operated. The waste management system  
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shall comply with applicable regulation of the government, if any, or in its absence, good 
international practice. 

• The waste management plan shall identify disposal routes (including transport options and 

disposal sites) for all wastes generated during the construction phase. 
• Hazardous waste shall be stored in such a way as to prevent and control accidental release to 

the environment (e.g. secondary containment, sealed containers). 
• Carefully select less hazardous materials and use the necessary amount only. 

• Establish a designated hazardous waste collection site and make it secure. 

• Do not clean the used hazardous material containers and mix wastes. 
• Recyclables such as scrap steel, metals, plastics, and paper items shall be collected for 

recycling wherever possible. 
• Packaging materials, cans, and containers would be hauled back to manufactures for reuse 

in next shipments where economically feasible. Or sell back in local in which these shall be 

recycled or reused for other commercial use. 

• Use of building materials that have minimal packaging to avoid the generation of excessive 

packaging waste. 
• Use of plastic bags shall be discouraged and explained to the workforce and local 

communities. 

• Disposal of construction waste in or off the construction site should be prohibited. 
 

 
• Prohibit open burning of any waste at project site. 

• Regular collection times shall be arranged to prevent overflow in waste collection bins. 

• Chain of custody documents should be used for construction waste to monitor disposal. 
• Waste segregation should be practiced at the workers camps with an emphasis placed on 

reducing, reusing and recycling of waste streams as appropriate. 
 

After mitigation measure, the impact on waste disposal will become less significant. 

 
After mitigation measures, impact significance on waste disposal during pre- operation 

phase 

 
Characteristics  

Magnitude Extent Duration   

1 (Low) 1 (Low) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

 

6.1.6 Impact assessment and mitigation measures for ecological resources 

6.1.6.1 Potential Impact on Forest 
Development of TMP in the forest will have negative impact on forest ecosystem and 
biodiversity. 

Land excavation for construction of factory compound including roads will seriously impact 
on forest and nearby environment. 

 

Construction and land development would cause direct impact on forest by following concerns: 

• Forest fragmentation 

• Habitat fragmentation causing biodiversity loss 
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• Inhibiting wildlife movement 
Construction and land development would cause indirect impact on forest by following concerns: 

• Air pollution 

• Water pollution 

• Soil pollution 
Moreover, noise pollution can disturb the natural cycles of animals. 

 

6.1.6.2 Impact assessment on Forest 
In pre-operation phase of TMP factory, the magnitude of activities such as land excavation, 

construction of infrastructures and roads would be “High”. 

The area of impact would be beyond factory compound. Therefore, the extent of the impact on 

forest during pre-operation phase is set as “Medium”. 
The period of impact occurrence will be remained after construction period and the duration of 

impact on the forest is considered as “High”. 

 
According to magnitude, extent and duration of the impact, the impact characteristics is rated as 

“High”. The importance of the impact is considered as “High”. 
Therefore, impact on the forest by TMP factory during construction phase is high and the 

significance of the impact is considered as “High”. 

 
 

Table 6- 8 Impact significance on forest during pre-operation phase 

Characteristics  
Magnitude Extent Duration 

3 (High) 2 (Medium) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 3+2+3 = 8 3 (High) 3 (High) Significance 

 Significance = Characteristics x 
Importance 

9 (High) 

 

6.1.6.3 Mitigation measures for forest during pre-operation phase 
i) Air Pollution 

• Prohibit open burning for all type of wastes including forest residues. 

• Using renewable or sustainable materials. 

• Using local materials, whenever possible, to avoid transportation for long distance. 

• Using greener fuel source such as low sulphur diesel to power equipment and vehicles. 

• Limit and keep records for fuel usage and develop emergency management plan for any 

incidents. 

• Provide fugitive dust suppression such as using water sprays or sprinklers to control dust 

and prevent from spreading. 

• Using properly taped or sealed containers. 
 

ii) Water Pollution 

• Keep construction materials such as sand or cement secure. 

• Prevent materials, fuel and chemicals being washed into waterways or drains, and cover 

up all drains. 

• Keep construction site and road clean at all times in order to prevent silt and other 

pollutants running off into any bodies of water. 

• Provide proper drainage system and enable a strong drain protection. 

• Using rock or other appropriate materials to ensure the storm drain to filter out trash  
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• and debris. 

• Keep clean and maintain filters regularly. 

• Properly collect and treat any wastewater. 

• Improve management and disposal of site wastes including forest residues. 

iii) Noise Pollution 

• Use quiet equipment and techniques to manage noise pollution. 

• If possible, use modern construction equipment which is designed to reduce noise. 

• Put movable noise barriers in place to manage the levels of noise pollution. 

• Ensure equipment and vehicles are properly maintained and operated. 

 

iv) Soil Pollution 

• Ensure erosion control measures and apply measures to stabilize the soil. 

• Apply sediment control practices before site grading starts. 

• Ensure the soil is not exposed for long time during construction period. 

• Provide containment and safe equipment fuelling. 

• Identify and protect areas where existing vegetation, such as trees, will not be disturbed. 

• Protect streams, stream barriers, wild wood lands, wetlands, or other sensitive areas 

from any disturbance. 

• Using concrete washout facilities, especially when construction activities are near  

 

• water resources. 

• Adopt eco -friendly house keeping practices during construction period by using bio- 

degradable products. 

• Develop waste segregation and recycling. 

• Protect and provide Vegetative Buffers along water bodies which slow and filter the 

storm water run-off. 

• Vegetate and stabilize all exposed areas as soon as land alterations have been 

completed. 

• Law enforcement, restrictions and notifications for illegal tree cutting, animal hunting 

or poaching in the forest by the workers, villagers and community living in the vicinity 
of project area. 

 

After mitigation measure, the impact on the forest will become less significant. 

After mitigation measures, impact significance on forest during pre-operation phase 

Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 2 (Medium) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+2 = 4 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

6.1.7.1 Potential Impact on Wildlife 
Development of TMP factory cause negative impacts on wildlife by habitat destruction, 

habitat fragmentation and habitat degradation due to construction processes, pollution, 
invasive species, and disruption of ecosystem. Various activities during construction period 

cause a serious threat to wildlife at the construction site. Badgers, bats, great crested newts, 

and birds are the most commonly affected species. 

Onsite and off-site disturbance to wildlife are as follows: 
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• Pollution of air, water and soil 

• Noise 

• Disturbances to the natural behavior of wildlife 

• Risk of fire 

 

6.1.7.2 Impact assessment on Wildlife 
In pre-operation phase of TMP factory, the magnitude of activities such as land excavation, 
construction of infrastructures and roads is considered “High”. 

The area of impact may be beyond the factory area. Therefore, the extent of the impact 

on wildlife during pre-operation phase is set as “Medium”. 
The period of impact occurrence will be remained after pre-operation period and the duration 

of the impact on the wildlife is considered as “Medium”. 
 

According to magnitude, extent and duration of the impact, the impact characteristics is rated as 

“High”. The importance of the impact is considered as “Medium”. 
Therefore, impact on the wildlife by TMP factory during construction phase is medium and 

the significance of the impact is considered as “Medium” 
 

Table 6- 9 Impact significance on wildlife during pre-operation phase 
Characteristics  
Magnitude Extent Duration 

3 (High) 2 (Medium) 2 (Medium) Equivalent 

Characteristics 
Importance  

Characteristics = 3+2+2 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

6 (Medium) 

 

6.1.7.3 Mitigation measures for wild life during pre-operation phase 
i) Avoiding Sensitive Areas 
Identifying wildlife species and construction plans formulated accordingly. 

• Identifying areas where the most vulnerable species are known to occur. 

• Identifying areas inhabited by species requiring large tracts of habitat. 

• Identifying areas inhabited by species with low reproductive pedigree. 

 
Construction and development activities in the following types of areas should generally be 

avoided. 

• Areas where key habitats would suffer a direct impact, leading to a complete loss of 

habitat and damage to the abundance, distribution, and diversity of species present. 

• Areas which would suffer indirect impact in the form of increased ecological imbalance 

and stress. 

• Areas where in construction activities impact ecological quality and reduce its ability to 

support migration and genetic exchange of wild species. 

ii) Restoring and Enhancing the Habitats 

• Restore and link together existing habitats and land features which could support wildlife. 

• Compensate for damage to natural habitats by recreating similar features, restoring, and 

improving the surrounding landscape. 

• Creation of new or additional buffer areas to reduce impacts. 

• Manage and monitor restoration and compensating measures to fulfill the needs of 

existing flora and fauna. 
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iii) Preventing environmental Pollution 

 

Strictly follow the prevention and mitigation measures for air, water and soil pollution which 

are stated in respective sectors including the followings: 

• Establishing effective Waste Management Plan and train employees to follow 

waste segregation and proper disposal. 

• Prohibit open burning of any wastes on site. 

• Proper storage of chemicals and comply with Emergency Response Plan if any 

incident occurs. 

After mitigation measure, the impact on the wildlife will become less significant. 
 

After mitigation measures, impact significance on wildlife during pre-operation phase 

Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 2 (Medium) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+2 = 4 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

 
 

6.1.8.1 Potential Impact on Aquatic animal/ fish 
Development of TMP factory in the forest will have negative impact to aquatic animal/ fish by 
altering forest ecosystem leading biodiversity loss. 

Construction of factory, roads and land excavation will seriously impact on aquatic animal/ fish. 
Factory development will negatively impact on the aquatic animal/ fish by following concerns: 

• Air and Water pollution 

• Soil pollution and soil erosion 

• Improper waste management 

• Introducing synthetic chemicals 

• Contamination of hazardous materials by leakage or improper handling 

• Fishing by the workers of the project, villagers and community living in the vicinity of 

project area. 
 

6.1.8.2 Impact assessment on aquatic animal/ fish 
In pre-operation phase of TMP factory, the magnitude of activities such as land excavation, 

construction of infrastructures and roads is “Medium”. 

The area of impact may be outside the factory area. Therefore, the extent of the impact on aquatic 

animals during pre-operation phase is set as “Medium”. 

The period of impact occurrence will be remained after pre-operation period and the duration of 
the impact on the aquatic animal/ fish is considered as “Medium”. 

 
According to magnitude, extent and duration of the impact, the impact characteristics is rated as 

“Medium”. The importance of the impact is considered as “Medium”. 

Therefore, impact on the aquatic animal/ fish by TMP factory during construction phase is 
medium and the significance of the impact is considered as “Medium” 
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Table 6- 10  Impact significance on aquatic animal/ fish during pre-operation phase 

Characteristics  
Magnitude Extent Duration 

2 (Medium) 2 (Medium) 2 (Medium) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+2 = 6 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

 

6.1.8.3 Mitigation measures for aquatic animal/ fish during pre-operation phase 
i) Avoiding Sensitive Areas 
Identifying aquatic animal species and construction plans formulated accordingly. 

• Identifying areas where the most vulnerable species are known to occur. 

• Identifying areas inhabited by species with low reproductive pedigree. 

ii) Preventing environmental Pollution 

Strictly follow the prevention and mitigation measures for air, water and soil pollution which 

are stated in respective sectors including the followings: 

• Using cleaner and environmental friendly products for various purposes of 

construction phase. 

• Prevention, management and establishing monitoring system for soil erosion. 

• Proper storage of chemicals and comply with Emergency Response Plan if any 

incident occurs. 

• Establishing sedimentation pond/basin which will prevent the polluted water pass to 

the river directly. 
• Establishing effective Waste Management Plan and train employees to follow 

waste segregation and proper disposal. 

• Law enforcement, restrictions and notifications for fishing in the forest by the 
workers, villagers and community living in the vicinity of project area. 

 

After mitigation measure, the impact on the aquatic animal/ fish will become less significant. 

Ater mitigation measures, impact significance on aquatic animal/ fish during pre-

operation phase 

Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 2 (Medium) Equivalent 
Characteristics 

Importance  

 

Characteristics = 1+1+2 = 4 2 (Medium) 1 (Low)  Significance 
 Significance = Characteristics x 

Importance 
2 (Low) 

 

6.1.9 Impact assessment and mitigation measures on human environment 

6.1.9.1 Impacts on occupational health and safety 
During Pre-operation phase of TMP project, there will be 

• Construction of the factory 

• Construction of the access roads 
 

Occupational health and safety (OHS) issues associated project include the following: 

• Physical hazards 

• Operational and workplace hazards 
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• Machinery and vehicles 

• Confined and restricted space entry 

• Risk of fire and explosion 

• Biological Hazards 

• Chemical hazards 
 

Thus, it is expected that construction workers are likely to have accidental injuries and hazards 
as a result of accidental occurrences, handling of hazardous waste, lack or negligence of the 

use of protective wear etc. 

Significant hazards can be occurred due to the potential fall of materials or tools as well as 
temporary hazards such as physical hazards, dust emission and noise pollution. Moreover, 

accidents and injuries to workers can be caused by the heavy vehicle movement for the 

transport of construction materials and equipment. Workers are also likely to be exposed to 
diseases from contact with potentially harmful building materials and other communicable/ 

infectious diseases including TB, Diarrhea, dysentery etc. 
 

A potential social impact both during construction and operation of the project will be on the 

occupational health and Safety of the staff. 
Mitigation measures are described in the next sections and on their working conditions. Before 

the construction activities, there is need for the materials to be well inspected and harmonized 
to the occupational health and safety standards. 

 

6.1.9.2 Impact significance on occupational health and safety 
The impact on health and safety and the magnitude of impact during pre-operation phase of 

the TMP project is “Medium”. 
The impact of the project can affect health and safety of the workers and the extent of the 

impact is “Medium”. 
The period of impact occurrence is within the pre-operation phase and the duration of the 

impact is considered as “Low”. 

According to magnitude, extent and duration of the impact, the impact characteristics is 
“Medium”. The importance of the impact is considered as “Medium”. 

Therefore, the impact on occupational health and safety by TMP project is medium and the 
significance of the impact is “Medium”. 

 

Table 6- 11  Impact significance on occupational health and safety during pre-operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 (Medium) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

 

6.1.9.3 Mitigation measures for occupational health and safety 
The project shall implement the following mitigation measures for Occupational Health and 
Safety: 

• Suitable overalls, safety footwear, dust masks, gas masks, respirators, gloves, ear 
protection equipment etc. should be made available and construction personnel must be 

trained to use the equipment. 

 
• Necessary health and safety rules shall be enforced by the site foreman to ensure that all  
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staff members adhere to the standards and are thus safe. 
• All workers shall be provided with personal protection equipment (PPE) and shall be 

obliged to wear them in work zones. 

• Training to personnel shall be imparted to generate awareness about effects of noise and 
importance of using PPEs. 

• Adequate collection and storage of waste on site and safe transportation to the disposal 
sites and disposal methods at designated areas shall be provided. 

• Particular works shall strictly follow work permit scheme. 

• Promote safe and healthy working environment, health, and well-being of all employees. 
• Implement all necessary measures to ensure health and safety of workers. 

• Preventing workers from the effects of vibration by selecting appropriate vehicles and 
tool, by using of appropriate vibration-absorbing materials (in gloves, for example) and 

by providing good work practices with education programs. 
 

• Training to workers is necessary to control exposure. E.g., selection, use, maintenance 

of equipment and restriction of duration of exposure. 
• Limit the time spent by workers on a vibrating surface. 

• Well stocked first aid box which is easily available and accessible should be provided. 

• Proper placement of appropriate fire suppression equipment. 
• Training of staff and contractors in fire prevention and suppression actions. 

 
After mitigation measure, the impact on occupational health and safety will become less 

significant. 

 
After mitigation measures, impact significance on occupational health and safety during 

pre-operation phase 
Characteristics  

Magnitude Extent Duration   

1 (Low) 1 (Low) 1 (Low) Equivalent Importance  
 

   Characteristics   

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

6.1.9.4 Impacts on Socio- economic 
One of the main positive impacts during pre-operation phase is the availability of 

employment opportunities especially to casual workers and several other specialized workers. 
Employment opportunities are of benefit both economically and in a social sense. 

Several workers including casual laborers, masons, carpenters, joiners, electricians and 
plumbers are expected to work on the site from start to the end. Apart from casual labor, 

semi- skilled and unskilled labor and formal employees are also expected to obtain gainful 

employment during the period of construction of access roads and base camp. 
 

Through the use of locally available materials during the construction phase of the project 
including cement, concrete , timber, sand, ballast electrical cables etc., the project will 

contribute towards growth of the economy by contributing to the gross domestic product. 

 

6.1.9.5 Impact significance on socio- economic 
The local people can get job opportunities as construction labour and unskilled workers, 
therefore the impact by the proposed project on socio- economic may be positive impact. 
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6.1.9.6 Impacts on Community Health and Safety 
Community health and safety issues during the construction phase of the project includes: 

• Potential exposure to air emissions from fires, burning residues, or solid waste (e.g., 

packaging). 

• Potential exposure to muddy water and wastewater. 

• Increased risk of vehicle or machinery injuries on roads and access routes around 
the community. 

 

6.1.9.7 Impact significance on Community Health and Safety 

There is impact on Community Health and Safety and the magnitude of impact during pre- 

operation phase of the TMP project is “Medium”. 
The impact of the project can affect health and safety of people in the vicinity of the project 

area. Therefore, the extent of the impact is “Low”. 
The period of impact occurrence is within the pre-operation phase and the duration of the 

impact on residential area is considered as “Low”. 

According to magnitude, extent and duration of the impact, the impact characteristics is 
“Medium”. The importance of the impact is considered as “Medium”. 

 

Therefore, the impact on Community Health and Safety by TMP project is medium and the 

significance of the impact is be “Medium”. 

 
Table 6- 12 Impact significance on community health and safety during pre-operation phase 

Characteristics  

Magnitude Extent Duration   

 

2 (Medium) 2 (Medium) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

 

6.1.9.8 Mitigation measures for community health and safety 
Specific recommendations to minimize risks to communities include: 

 
• Monitor and record all potentially harmful products and activities and manage them 

to minimize the risk to communities. 

• Implement best practice guidelines for management of potentially harmful products. 
• Use biological or lower-risk-profile products, if available. 

• Ensure that animals and unauthorized people are not present in the areas where 
chemicals or other potentially harmful products are handled, stored, or applied. 

• Apply proper solid waste and wastewater management systems. 

 
After mitigation measure, the impact on community health and safety will become less 

significant. 
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After mitigation measures, impact significance on community health and safety during 

pre-operation phase 

Characteristics  

Magnitude Extent Duration   

1 (Low) 1 (Low) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

 

6.2 Operation phase 

6.2.1 Environmental and social impacts during the operation phase 
The operation phase of the sea food processing and cold storage factory uses generators for 

electricity resulting air emission as well as generates solid wastes,  wastewater,  hazardous 
wastes and other substances contributing to air and water pollution with a certain degree of 

noise and vibration. Despite the factory’s optimum efforts to keep the pollutants at the lowest 
level by employing the best available technologies and management mechanisms, it continues 

to have lesser degree of footprint on the environment. Waste minimization procedures, careful 

selection of raw materials and less polluting chemicals, compliance with solid waste 

management and wastewater treatment system, reuse of all possible resources, recovery of 

recycle materials, and energy efficient methods are needed to be carried out as a part of the 
factory’s drive to further reduce the environmental footprint, the following will be activated: 

 

6.2.1.1 Impacts on air quality 
The factory for processing marine products and cold storage has impacts in terms of production 

process along with energy consumption as well as greenhouse gas emissions. 

 
 

(a) Gases emission 

GHG emissions including Carbon dioxide (CO2), Nitrogen oxides (NOx), Carbon Monoxide 

(CO), Ammonia (NH3), fugitive Methane (CH4) emissions would arise from energy 
consumption for the 

production process, generator operations and transportation. 
 

To reduce air pollution impacts, the facility shall adopt and implement the policy of maximum 

energy efficiency and manage well-coordinated traffic flows. These will serve as the facility’s 
drive to minimize air pollution issues. 

 

(b) Odour 

In seafood-processing factories, odor is caused by the decomposition of the organic matter 

which emits volatile amines, diamines, and sometimes ammonia. When wastewater becomes 
septic, the characteristic odor of hydrogen sulfide may develop as well. 

The odour will be emitted from the following: 

• Fish and prawn processing areas 
• Spoiled raw materials 

• By- products 
• Receiving and storage areas 
• Filling and emptying containers and vehicles 

• Solid wastes and wastewater 
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(c) Particulate Matters Emission 

Among these activities, the potential sources of particulate matters during the operation phase 

include: 

• Using generators for electricity 
• Handling and storage of raw materials and fuels 

• Transportation of materials by trucks and other vehicles 
• Storage, packing, bagging and delivery activities 

 

6.2.1.2 Impact assessment on air quality 
a) Impact significance on air quality by gas emission 

In operation phase of TMP factory, generators and machines used for processing raw materials 
and refrigeration will emit gases which can impact on ambient air quality. 

The magnitude of impact on air quality by gas emission is “Medium”. 
The area of impact will be beyond the area of factory compound. Therefore, the extent of the 

impact on air quality is “Medium”. 

The period of impact occurrence will be throughout the project period and the duration of the 
impact of gas emission will be “High”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics is rated 

as  

“High”. 
These impacts will affect the workers and community in the vicinity of the factory. The 

importance of the impact on air is considered as “Medium”. 
Therefore, the impact air quality by gas emission by the TMP factory operation 

will be medium and the significance of the impact would be “Medium”. 

 
Table 6- 13 Impact significance on gas emission during operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 (Medium) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+3 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

6 (Medium) 

 

b) Impact significance by odour 

Odors emitted from the marine cold storage are very critical issue for the community perception 

and acceptance of the any marine processing and storage plant. Even though it is relatively 
harmless on the environment, its nuisance may affect nearby community by inducing stress and 

nausea. Moreover, odours in the marine product wastewaters are resulting from organic matter 

decomposition which emits volatile amines, diamines and sometimes ammonia. Moreover, if 
the wastewater becomes septic, the characteristic odour of hydrogen sulphide may also 

develop. 
 

Thus, there will have a moderate impact by odour during the operation phase of the TMP 

factory. The magnitude of impact by odour from spoiled materials and waste water will be 
“Medium”. 
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The area of impact will be in the vicinity the production area. Therefore, the extent of the air  
 

quality impact by odour is considered as “Medium”. 

The period of impact occurrence will be throughout the project period and the duration of the 
impact by odour will be considered as “High”. 

 
According to magnitude, extent and duration of the impact, the impact characteristics will be 

“High”. The importance of the impact on environment by odour is considered as “Medium”. 

Therefore, the impact of odour by the operation phase of TMP factory will be moderate and  
 

the significance of the impact will be “Medium”. 
 

Table 6- 14  Impact significance on odour during operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 

(Medium) 

3 (High) Equivalent 

Characteristics 

Importance  

 

Characteristics = 2+2+3 =7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics 

x 

Importance 

6 (Medium) 

 

c) Impact significance on air quality by particulates 

By using generators, there will have an impact of particulate matter during the operation 
phase of the TMP factory. The magnitude of impact by particulate matter will be “Medium”. 

The area of impact will be in the vicinity of factory area. Therefore, the extent of the air 
quality impact by particulates will be considered as “Medium”. 

The period of impact occurrence will be throughout the operation period and the duration of 

the impact by particulate matters will be considered as “High. 
 

According to magnitude, extent and duration of the impact, the impact characteristics is rated 
as “High”. The importance of the impact on air is considered as “Medium”. 

Therefore, the significance of impact by particulate matters during operation phase of TMP 

factory would be “Medium”. 
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Table 6- 15 Impact significance on particulate matters during operation phase 

Characteristics  

Magnitude Extent Duration   

2 

(Medium) 

2 (Medium) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+3 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

6 (Medium) 

 

6.2.1.3 Mitigation measures for air quality 
During the operation phase, the following mitigation measures are 
recommended to minimize the impact on the ambient air quality. 

• Avoid processing batches of raw material that are of considerably lower than 

average quality in order to reduce odor. 

• Reduce the stock of raw materials, waste, and by-products and store this stock for 

short periods of time only in a cold, closed, well-ventilated place. 
• Seal by-products in covered, leak-proof containers. 

• Keep all working and storage areas clean and remove waste products immediately 
from the production line. 

 

• Empty and clean fat traps on a regular basis. 
• Cover all transfer systems, wastewater canals, and wastewater treatment facilities to 

reduce the escape of foul odors. 

• Storage of crushed raw materials in covered or closed bays. 

• No use of wood in the facility. 
• Accurate temperature devices are correctly installed. 

• Temperatures are automatically recorded and measured. 
• Ensure that store-room has a temperature-related alarm. 

• Prohibit open burning of any waste at project site. 

 
• Careful use of energy efficient equipment and tools. 

• Actively seeking cleaner technologies and investing in less polluting technologies. 
• Collecting dust and other impurities from the air by using dust filter or filter-cleaning 

system. 

• Ensure that all generators, machines and equipment are maintained in accordance with 
manufacturer’s recommendations. 

• Consider the use of low-emission generator engines. 
• Spray water onto the ground to control dust. 

• Plant long trees around the factory area to control air pollution (a green belt). 

• Storage of waste-derived fuels in areas protected from wind and other weather 
conditions. 

• Careful selection and use of environmentally friendly and low emission vehicles. 
• Appropriate management of project traffic. 

• Systematic arrangement of delivery operation schedules and times. 

• Educating drivers and vehicle operators to stop engine idling. 
• Education and training programs with competitions to encourage all employees to 

actively participate in energy saving. 
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• Discouraging the common practice of burning any waste in the field, and 
encouraging biodegradation. 

• Placing a buffer zone with a garden or with a man-made forest between residential 
areas and project operation zones. 

• Periodical monitoring of air pollutants and if values exceed the standard limits, 

suitable mitigation measures will be taken. 
 

After mitigation measure, the impact on air quality will become less significant.  
 

After mitigation measures, impact significance on air quality during operation period 

Characteristics  

Magnitude Extent Duration   

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3 =5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 

6.2.2 Impact assessment and mitigation measures on noise and vibration 

6.2.2.1 Potential impacts on noise and vibration 
During the operational phase of the TMP factory, noise and vibration will be generated from 

the factory operations and transportation. 

 
The potential sources of noise pollution include: 

• Handling materials and equipment 
• Proximity to noisy machinery 

• Transportation 

 
The potential sources of vibration include: 

• Machines and equipment used in the factory 
• Operating activities and vehicles 

 

6.2.2.2 Impact significance on noise and vibration 
Generally, noise at work can cause hearing damage that can lead to permanent and disabling. In 

operation phase of TMP factory, some processing activities and machines such as generators 
and compressors can have noise and vibration impact on workers. 

The magnitude of noise and vibration during the operation period is “Medium”. 
The area of impact will be only within the area of production. Therefore, the extent of the impact 

of noise and vibration is “Low”. 

The duration of the impact of noise and vibration during operation phase will be considered as 
“High”. 

 
According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is considered as “Medium”. 

Therefore, the impact of noise and vibration by the TMP factory is moderate and the significance 
of the impact is “Medium”. 
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Table 6- 16  Impact significance on noise and vibration during operation period 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 2+1+3= 6 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

4 (Medium) 

6.2.2.3 Mitigation measures on noise and vibration 
Following precautionary measures should be adopted to control the noise level. 

• The workers and employees working particularly nearby the operation emitting noise 

should use ear plugs and ear muffs for protection against the noise. 

• Provide appropriate PPEs including ear muffs and make sure to wear these PPEs during 

working hours. 

• Training for general awareness about impacts of noise and importance of using PPEs. 

• Use low noise equipment. 

 

• Using enclosure for all generator sets. 

• Ensure use of mufflers on diesel/gas driven machinery. 

• Reduce the working hours of operating noisy machines. 

• Schedule noisy operation activities and transportation during day-time hours. 

• Turn equipment off when not in use. 

• Carryout regular maintenance of the equipment to minimize the noise level. 

• Carry out periodic monitoring of noise levels, if values exceed the standard limits, 

suitable 
mitigation measures needed to be taken. 

• Traffic control measures to be enforced strictly. 

• Develop green belt to act as a noise barrier. 

• Project activities must be carried out in such a way that vibrations arising will not cause 

damage to adjacent structures, residents and passers-by. 

• Apply vibration reducing technologies in operation activities. 

• Maximizing the distance between the source and receiver. 

• Mechanically isolate the vibrating source (e.g., compressors) or surface to reduce 

exposure. 

• Faulty tools should not be used and tools should be maintained properly. Tools which are 

worn, blunt or out of alignment will vibrate more. 

• Ensure that operating machines, equipment and vehicles are well maintained to avoid 

excessive vibration. 

• Maintaining wheels of vehicles and rail smoothness for transportation. 

• Specifying vehicles with low unsprung weight, soft primary suspension, minimum metal- 

to-metal contact between moving parts of the truck, and smooth wheels. 

• Training to workers is necessary to control exposure eg, selection, use, maintenance of 

equipment and restriction of duration of exposure. 

• Limit the time spent by workers on a vibrating surface. 

• Provide appropriate PPE to workers for those working in vibrating areas. 
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• Schedule work to reduce adverse effects. 

• Respond to and investigate complaints by nearby community. 

After mitigation measure, the impact on noise and vibration will become less significant. 
 

After mitigation measure, impact significance on noise and vibration during operation 

Phase 

 
 

Magnitude Extent Duration    

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3 = 5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 

 

6.2.3 Impact assessment and mitigation measures for water quality 

6.2.3.1 Potential impacts on water quality 
 

Regarding water usage, the nature of seafood processing factory uses a large amount of water 

for cleaning and producing ice for optimum maintenance of fish and prawn. Other types of 
water consumption are cleaning utensils, equipment and for residential units including kitchen, 

toilets for workers. 
 

In the operation phase, the daily required water volume for processing purpose and other 

purposes will be provided by the tube wells as well as own water reservoir. 
The impact of water consumption can affect the underground water pattern as the process use 

water as a major consumption. Thus, water consumption of TMP factory can affect both surface 
water and ground water and the impact is likely to be moderate. 

 

Water is used for the following purposes: 
a) Ice manufacturing 

b) Cleaning raw materials (fish, prawn, etc.) 
c) Washing and sanitizing facilities and equipment 

d) Hand washing 

Looking at the water pollution aspect, fish processing wastewater has a high organic content, 
and subsequently a high biochemical oxygen demand (BOD), because of the presence of blood, 

tissue, and dissolved protein. It also typically has a high content of nitrogen (especially if blood 
is present) and phosphorus. 

After facility cleaning activities, detergents and disinfectants (e.g., chlorine compounds, 

hydrogen peroxide, and formaldehyde) may also be contaminated in the wastewater stream. 
Moreover, accidental spills and leakage of fuel and chemicals (e.g., ammonia leaks) can cause 

water pollution. 
Settleable solids may cause reduction capacity of the wastewater duct; when the solids 

settle in the receiving water body, they may affect the bottom-dwelling flora and the food chain. 

When they float, they may affect the aquatic life by reducing the amount of light that enters the 
water. 

 

Characteristics 
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6.2.3.2 Impact significance on water quality 
a) Impact significance on surface water quality 

Magnitude of the impact for surface water by TMP factory is considered as “High”. 

The area of the potential impact is beyond the immediate area of factory. So, the extent of the 

impact is “Medium”. 
The period of potential impact duration can be a long period of time. The duration of the 

impact for surface water quality due to the operation phase of TMP factory is considered as 

“High”. 
Therefore, the characteristic of surface water quality impact is rated as “High”. 

 
Although the wastewater does not include many hazardous chemicals, the impact is expected 

to cause some disturbances potentially affecting health of communities and pollution to 

surrounding water bodies. The importance of the impact on surface water quality is set as 
“Medium”. The significant rating of impact is set as “Medium”. 

 
Table 6- 17  Impact significance on surface water quality during operation phase 

Characteristics  

Magnitude Extent Duration   

3 (High) 2 

(Medium) 

3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 3+2+3 = 8 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

6 (Medium) 

 
 

b) Impact significance on ground water quality during operation phase 

The magnitude of impact for ground water by TMP factory is considered as “High”. 

The area of the potential impact will be throughout the immediate area of project activities 
and community, and the extent of the impact is “Medium”. 

The period of potential impact can be long-term. The duration of the impact for ground water 
quality during operation phase is set as “High”. 

Therefore, the characteristic of ground water quality impact by TMP factory is rated as “High”. 

The impact is expected to cause some disturbances potentially affecting communities locally 

and surrounding water bodies. The importance of the impact on water quality is considered as 

“Medium”. 
The significant rating of impact is set as “Medium”. 

 
 

 

 
 

 
 

 

 



 

6-29  

Environmental                The Environmental Management Plan 

Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 
 

 
Table 6- 18 Impact significance on ground water quality during operation phase 

Characteristics  

Magnitude Extent Duration   

3 (High) 2 

(Medium) 

3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 3+2+3 = 8 3 (High) 2 (Medium) Significance 

 

 Significance = Characteristics x 

Importance 

6 (Medium) 

 

6.2.3.3 Mitigation measures for water resources 
a) Minimizing Impact by Wastewater 

The following methods are recommended to enhance the removal of solid waste prior to 

entry into the wastewater stream: 

• Collect internal organs and other organic materials separately, for processing into by- 

products. 

• Design the production line so that cooling water, storm water, and process effluents can be 

kept separate to permit appropriate treatment options. 

• Conduct a dry pre cleaning of equipment and production areas before wet cleaning (e.g. 

rubber scraping of work tables and plant floor before hosing). 

• Establish procedures for the dry removal of offal, using dry vacuum systems where  

feasible. 

• Fit and use floor drains and collection channels with grids and screens, and / or traps, to 

reduce the amount of solids entering the wastewater. 

• Equip the outlets of wastewater channels with screens and fat traps to recover and reduce the 

concentration of coarse material and fat in the combined wastewater stream. 

• Avoid submersion of open products (e.g. fillets) in water, as soluble protein may leak out 

and enter the wastewater effluent stream. 

• Ensure that tanks are effectively bunded and provide overfilling protection on bulk storage 

tanks. 

• Choose cleaning agents that do not have adverse impacts on the environment in general, or 

on wastewater treatment processes and sludge quality. 

• Optimize their use through correct dosage and application. 

• Avoid cleaners that contain active chlorine and prohibited, banned, or restricted chemicals. 

• Dry clean with a scraper or broom before cleaning with water. 

• Using grease traps, skimmers or oil water separators for separation of floatable solids; flow 
and load equalization. 

• Sediment reduction for suspended solids by using clarifiers or settling ponds. 

• Biological treatment, typically anaerobic (if high in organic content) followed by aerobic 

treatment, for reduction of soluble organic matter (BOD). 

• Biological nutrient removal for reduction in nitrogen and phosphorus. 

• Disinfection of effluent when it is required. 

• Dewatering and disposal of residuals. 

• Composting or land application of wastewater treatment residuals with acceptable quality. 

• Proper controls to contain and neutralize nuisance odors. 
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b) Utilization for processing seafood and producing ice 

• Raw materials should be properly stored under the roof to prevent dumping into the water 

courses in the rainy season. 

• Using enough ice to secure product quality and matching ice production to requirements. 

• Avoid recycling contact process water. 

• Recycling of cooling water and rinse water may be feasible as long as hygiene 

considerations are observed. 
 

c) Utilization of Infrastructure and Transportation 

Specific measures that should be implemented include the followings: 

• Promptly detect for quick repairing of water pipes and tank leaks. 

• Ensure taps are not running when not in use. 

• Install water conserving taps that turn-off automatically when water is not being used. 

• Installing water efficient toilets and shower heads. 

• Users to conserve water e.g by avoiding unnecessary toilet flushing. 

• Limit water withdrawal to the amount that will not adversely affect the groundwater 
balance and the demand of the local community, by developing and conserving own source of 

water. 

• Conducting regular training, monitoring, and inspection schemes together with keeping 

track of water uses, minimizing waste and leakage from faulty connections or faucets. 

• Preventing leaks and spills of chemicals, fuels and hazardous wastes. 

• All chemicals and fuel containers will be properly sealed and rigorous spill prevention 

mechanisms will be employed. 

 

• Store, dispose and clean up all diesel and hazardous materials according to the 

procedures. 

• Proper management of storm water and drainage system for sediment control. 

• Promote recycling and reuse of water as much as possible. 

 
 

d) To reduce the Total Nitrogen from the wastewater, there are two steps for removing 
nitrogen using biological treatment. They are nitrification and denitrification methods. 

For the TMP factory: Maintain the existing wastewater treatment system in order to be effective 

functioning system and then add another additional two process (unsaturated biofilter 
(nitrification) and Saturated biofilter (Denitrification) after the final stage of existing system 

before the final disposal. 
 

For Unsaturated biofilter, Granular Activated Carbon filter (Charcoal) can be used and for the 

Saturated biofilter, saturated sand filter can be adopted accordingly. 
 

For the ground water of villages, Granular activated carbon which is made from raw organic 
materials (such as coconut shells or coal) can be used for nitrogen removal. 

 

After mitigation measure, the impact on water quality will become less significant. 
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After mitigation measures, impact significance on water quality during operation phase 

 
 

Magnitude Extent Duration    

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3= 5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 

 

 

6.2.4 Impact assessment and mitigation measures for soil quality 

6.2.4.1 Potential impacts on soil quality 
During operation phase, mismanagement of solid wastes, wastewater and accidental spill of 

chemicals can lead to soil pollution. As the factory is close to river, polluted soil can lead to 

water pollution as a consequence especially in rainy season. 
Efficient and environmental friendly practices for processing seafood and cleaning techniques 

are important to conserve soil and reduce water pollution in the river which runs nearby the 
TMP factory. 

Accidental spillage of chemicals, disinfectants and fuels during handling or leakage from the 

operating and storage area (e.g., ammonia leakage) may lead to soil contamination. 
Furthermore, physical and chemical degradation of soils may result from unsuitable 

management techniques, such as use of inappropriate machinery in loading/unloading of 
products and transportation. 

 

6.2.4.2 Impact significance on soil quality 
In operation phase of TMP factory, the magnitude of impact on soil quality is considered as 

“Medium”. 
The area of impact will be only within project area. Therefore, the extent of the impact on soil 

quality and structure is “Low”. 
The period of impact occurrence will be remained after the project period and the duration of 

the impact on soil quality and structure is considered as “High”. 

According to magnitude, extent and duration of the impact, the impact characteristic was  
 

considered as “Medium”. The importance of the impact is considered as “Medium”. 
Therefore, significance of the impact for soil quality by the TMP factory is set as “Medium”. 

 

 
 

 
 

 

 
 

 
 

 

Characteristics 
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Table 6- 19 Impact significance on soil quality during operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 2+1+3 = 6 2 (Medium) 2 (Medium) Significance 

 
 

 Significance = Characteristics x 

Importance 

4 (Medium) 

 

6.2.4.3 Mitigation measures for soil 
Mitigation measures should be applied to minimize soil pollution depending upon type of 

processing in the factory and case-specific conditions such as emergency spills or leakage. The 

following mitigation measures should be used. 

• All chemicals and fuel containers will be properly sealed and rigorous spill prevention 

mechanisms will be employed. 

• Spills will be immediately treated to stop subsequent soil pollution. 

• Diesel storage tank shall be installed with spillage containment. 

• Frequent water sprinkling and appropriate scheduling for truck and heavy equipment 

movements will also be arranged throughout the operation period. 

• Minimize the use of pesticides by implementing a pest and disease early warning 

system, by using biological pest and disease control methods, and by implementing 
control measures before outbreaks require large-scale control. 

• Comply proper solid waste management and wastewater treatment systems. 

• Avoiding heavy machinery usage. 

• Considering erosion management practices. 

• Avoid clearing primary forest if the factory area will be expanded in the 

future. After mitigation measure, the impact on soil quality will become less 

significant. 

After mitigation measures, impact significance on soil quality during operation 

phase 

Characteristics  

Magnitude Extent Duration   

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3 = 5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 
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6.2.5 Impact assessment and mitigation measures for waste disposal  

6.2.5.1 Potential impacts on waste disposal 
During operation phase of TMP factory, it is expected for large quantities solid wastes  
generation by seafood processing activities. Those are potentially large quantities of organic 

waste and by-products from inedible fish parts and endoskeleton shell parts. Fish waste is a 
rich source of essential amino acids, and all inedible fish waste should be converted into by-

products (e.g. fishmeal or silage). 

Domestic solid waste such as food residues (organic wastes) and used disinfectant containers, 
damaged fuel containers including glasses, tins, bottles, packing materials, papers, stationeries,  

damaged/expired devices with other miscellaneous will be generated during the 
operational phase of the factory. 

 

6.2.5.2 Impact significance on waste disposal 
In operation phase of TMP factory, solid wastes are generated from operation activities and 

there are domestic solid wastes of workers as well. 
The magnitude of waste disposal during operation phase is considered as “High”. 

The area of impact is in the factory compound. Therefore, the extent of the impact by waste 

during operation phase is “Low”. 
The period of impact occurrence can be long-term and some wastes can be remained after the 

project. Thus, the duration of the impact by waste is considered as “High”. 
According to magnitude, extent and duration of the impact, the impact characteristics is 

assumed as “High”. The importance of the impact is considered as “Medium”. 
Therefore, there will be negative waste impact by the TMP factory during operation phase 

and the significance of the impact is “Medium”. 

 
Table 6- 20 Impact significance on solid waste during operation period 

Characteristics  

Magnitude Extent Duration   

3 (High) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 3+1+3 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

6 (Medium) 

 

6.2.5.3 Mitigation measures for waste disposal 
General mitigation practices and principles that could apply to the operation phase of project 

include: 
a) Management of Solid Waste from Processing Area 

• For reducing waste quantity, encourage fishing vessels to reduce the capture of “non- 
target species”. 

• Design fish processing operations to enable the recovery of waste streams in 

accordance with Good Manufacturing Practice (GMP) and Hazard Analysis and 
Critical Control Points (HACCP) food safety programs. 

• Off-cuts and wastes should be recovered and taken to the by-product facility in time to 
prevent product deterioration. 

• Sludge dewatering on sludge drying beds. 
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• Land application (as fertilizer) of wastes from on-site wastewater treatment in 
agricultural production. 

• Disposal of wastes in landfill if not used for biogas production or combustion. 

 

b) Management of Solid Waste from Processing Area and Factory Compound 

• Maintain drains regularly and when required. 
• Solid wastes should not be dumped into the drain. 

• Blocked drains should be cleaned properly and debris disposed at approved sites. 

• Conduct regular inspections and fix appropriately for drainage pipe blockages or any 
damages. 

• Ensure regular monitoring of the sewage discharged from the factory. 
• Provide separate bins for food waste, metal and other wastes at the staff quarters and 

other facilities on site. 

• Waste segregation should be practiced at the workers camps with an emphasis placed 
on reducing, reusing and recycling of waste streams as appropriate. 

• All wastes stored at the premises shall be held in leak proof containers, which shall be 
fitted with a weather proof and animal resistant cover. The cover shall be used at all 

times when waste is held in the container. These containers shall be clearly marked 

“waste product only”. 
• Regular collection times will be arranged to prevent overflow in waste collection bins. 

• Regular cleaning and replacing of waste collectors. 
• Collect non-hazardous solid wastes for recycling or disposal at landfill. 

• Solid wastes that cannot be recycled must be treated appropriately before final disposal. 

• Avoid contamination of the surrounding environment by maintaining machines 
equipment and vehicles regularly and handling of fuel and lubricants with caution. 

• Avoid leaks, spills or accidental releases into the soil, surface water and ground water 
resources by proper storage, handling and transport of hazardous materials. 

• Develop a hazardous materials management plan addressing storage, use, 

transportation and disposal for each item. 
• All chemicals including disinfectants will be stored separately and handled under strict 

supervision of QC Officer/Manager. All chemicals will be suitably labelled with 

warnings of toxicity, and directions for use in premises. 
• Using Grease Trap for wastes generated from kitchen. 

• Education and training will be offered to all employees. 
• Train employees to promptly clean up any oil or hazardous material spill. 

• Use of plastic bags will be discouraged and explained to the workforce and local 

communities. 
• Solid waste generation from each department will be recorded. 

• Reward for innovative reduction and recovery approaches will be given to company 
departments in monthly competitions. 

• Ensure all packaging for chemicals and disinfectants are properly disposed. 
• Prohibit open burning of any waste at project site. 

 

After mitigation measure, the impact on waste disposal will become less significant. 
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After mitigation measures, impact significance on waste disposal during operation phase  

Characteristics  

Magnitude Extent Duration   

 

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3 = 5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 

 

6.2.6 Impact assessment and mitigation measures for Ammonia impact 

6.2.6.1 Ammonia impact 
Ammonia has been used as a refrigerant in industries for more than 150 years. 

It is used in industrial refrigeration systems because of its superior thermodynamic properties 

and low cost. Ammonia is environmentally benign, having zero direct global warming 

potential (GWP) and zero ozone depleting potential (ODP). 
However, ammonia has hazardous toxicity if it is released in large quantities. Leakage of 

Ammonia can cause serious health risk to humans. Anhydrous ammonia is very corrosive, and 

exposure to it may result in chemical-type burns to skin, eyes, and lungs. It may also result in 
frostbite as its boiling point is -28ºF. 

Ammonia is hygroscopic meaning high affinity for water, it migrates to moist areas like the 
eyes, nose, mouth, throat, and moist skin. Ammonia is colourless, lighter than air and 

chemically reactive. It has a distinctive pungent odour which can normally be detected by smell 

at concentrations as low as 5 parts per million (ppm). 
 

Although the odour of ammonia can be detected by smell at concentrations above 5 to 10ppm, 
people who are used to it can work without discomfort in concentrations of approximately 

100ppm. Concentrations between approximately 150ppm and 200ppm will cause irritation of 

the mucous membranes and the eyes, but normally with no lasting consequences. Exposure to 
concentrations of approximately 1500ppm and above will damage or destroy tissue. 

Concentrations of approximately 2500 ppm and above will rapidly increase the risk of fatality. 
 

The chart below shows the effects of various concentrations of ammonia. 
Concentration Effect 

5 ppm Average odor threshold (well below harmful 

health effects) 
100-200 ppm Irritated eyes 

300 ppm Respiratory Protection Required above this 
level 

400 ppm Immediate throat irritation 

500 ppm and below No permanent eye damage to even chronic 
exposure 

1,700 ppm Cough 

2,400 ppm Threat to life after 30 minutes 
5,000+ ppm (vapor) Full body chemical suit required 
5,000+ ppm (pure liquid) Second degree burns with blisters 
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7,338 ppm 

 
One Hour LC50, lethal concentration (rat) 

 

Especially in the presence of moisture, it reacts with and corrodes copper, zinc, and many 

alloys. For anhydrous ammonia containers, fittings and piping, the materials which are 

resistant to ammonia should be used. (e.g., iron, steel, certain rubbers, plastics, and specific 

non-ferrous alloys) 
Ammonia will combine with mercury and form a fulminate which is an unstable explosive 

compound. 
Anhydrous ammonia is non-flammable material. However, ammonia vapour in high 

concentrations (16 to 25 percent by weight in air) will burn. The fire hazard from ammonia is 

increased by the presence of oil or other combustible materials. Although ammonia will burn 

in a narrow range of high concentrations, it is difficult to ignite and will not support 

combustion after the ignition source is withdrawn. 
 

6.2.6.2 Impact significance on Ammonia 
Leakage of Ammonia can cause negative health impacts on workers when it is inhaled and 

comes in contact with eyes or skin. Therefore, the impact of Ammonia can be serious if it is 

not controlled properly. 
The magnitude of impact by ammonia will be considered as “Medium”. 

Ammonia can spread to the vicinity of factory compound depending on the wind direction. 

Therefore, the extent of the impact by ammonia will be considered as “Medium”. 
The duration of the impact by ammonia will be considered as “High”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics is rated 

as “High”. High concentration and improper management can lead to serious health effects 
and increased mortality rate. Thus, the importance of impact by Ammonia will be “Medium”. 

Therefore, the significance of impact by ammonia which is used in refrigeration system of 

TMP factory will be “Medium”. 
 

Table 6- 21 Impact significance on Ammonia during operation period 

Characteristics  
Magnitude Extent Duration 

2 (Medium) 2 (Medium) 3 (High) Equivalent 
Characteristics 

Importance  

Characteristics = 2+2+3 = 7 3 (High) 2 (Medium) Significance 

 Significance   = Characteristics x 
Importance 

6 (Medium) 

 

6.2.6.3 Mitigation measures on Ammonia impact (leakage/high concentration) a) Machine 

Room Design 

• The machine room should have enough ventilation. 

• Ventilation fans shall be added for emergency ammonia leakage or for insufficient 

ventilation. 

• Providing barriers or establishing safety procedures to protect refrigeration 

equipment (e.g., pipes, valves, evaporator coils, tanks, vessels, etc.) likely to be 

damaged. 

• Flammables and/or combustibles must not be stored in the machinery room. 

• There must be a clear, unobstructed approach and space to the machinery for 

inspection, service, and emergency shutdown. 

 



 

6-37  

Environmental                The Environmental Management Plan 
Quality        Thantwe Marine Products Co., Ltd (TMP) 

Management 
 

b) Installation (Operation Phase) 

• The ammonia refrigeration system shall be designed by, and installed under the 

supervision of, persons whose training and experience are competent for the tasks. 

• The refrigeration system installer shall be equipped with the necessary drawings and 

relevant diagrams, including a refrigeration circuit, flow diagram and electrical 

circuit diagram. 

• Install at least two (2) ammonia detectors in the machinery room to monitor for leaks. 

• Ammonia detectors shall be installed to activate ventilation fans and trigger remote 

alarms for notifying accidental releases of ammonia and protecting against explosion 

risks. 

• Perform regular maintenance of ammonia gas detectors. 

• Consider installation of a manual check valve in the ammonia charging line in a 

location close to main control valve. 

• Installing Dual Pressure Relief Valves (PRVs) and a three-way valve which will allow 
one relief valve to be serviced, tested, or replaced, while the other PRV remains on-line 

to protect the refrigeration equipment. 

• Refrigeration PRVs are recommended for replacement every 5 years. 

 

c) Checking and Testing 

• Ensure that all ammonia vessels and storage areas are well lit. 

• All piping, electrical equipment and insulation shall be correctly installed. 

• Ammonia refrigeration system shall be checked every time before starting. 

• Inspecting all vessels and cylinders every morning (especially after weekends or other 

periods when the facility has been unoccupied). 

• All protection devices shall be tested and set. 

• Pressure tests shall be performed. 

• Functional tests are regularly carried out to confirm the correct operation of safety 

equipment. 

• Functional tests of all safety devices including the warning and alarming system shall 

be conducted. 
 

d) Handling 

• Providing training to ammonia handler. 

• To ensure that any certificated machinery has a valid Certificate of Fitness. 

• Establishing a Safe Operating Procedure for ammonia filling activities. 

• To ensure that the trained person carries out periodic maintenance and inspection 

according to manufacturer requirement, preferably every month. 

 

e) Maintenance 

• The refrigeration system must be properly maintained and operate efficiently without 

any serious risk to safety and health. 

• Refrigeration system with compressors, condensers, evaporators and associated 

components are regularly maintained and periodically inspected. 

• Periodical maintenance should comply with manufacturer recommendations. 

• Trained person with sufficient experience, knowledge, training and skills shall do any 

maintenance work to ensure any faults from each stage of the process can be identified 

and rectified before serious consequences occur. 

• When replacement for any component is required, original equipment manufacturer 

(OEM) parts shall be used or parts that at least meet with manufacturer’s original 

specifications. 
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• Damaged and deteriorated ammonia piping shall be replaced. 

• Refrigeration oil should be removed from the refrigeration system as needed for 

proper system maintenance. 

• Planned Preventative Maintenance (PPM) procedures are in line with the 

manufacturer’s recommendations. 

• All safety equipment is correctly installed and well-functioning. 

• Maintenance and operational records are properly kept and readily available for 

request of the authority. 

• All uninsulated piping should be cleaned, primed, and painted with an appropriate 

coating to protect the pipe from corrosion as well as being consistent with the color 

coding scheme. 

 
After mitigation measure, Ammonia impact will become less significant. 

 

After mitigation measures, impact significance by Ammonia during operation period 
Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3 = 5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 

 

6.2.7 Impact assessment and mitigation measures for ecological resources 

6.2.7.1 Potential Impact on Forest 
There is a forest within 2 km of TMP factory and operation activities of the factory will 

negatively impact on forest ecosystem and biodiversity. Environmental pollution due to various 
processes of the factory will negatively impact on forest and nearby environment. 

Processing activities of TMP factory would cause indirect impact on forest by following 

concerns: 

• Air pollution 

• Water pollution 

• Soil pollution 

• Noise pollution which can disturb the natural cycles of animals. 

Moreover, accidental leakage of chemicals and fire/explosion hazards can seriously impact on 

forest and biodiversity. 

6.2.7.2 Impact assessment on Forest 
In operation phase of TMP factory, the magnitude of impact on forest by processing activities 

is “Medium”. 
The area of impact is beyond factory compound. Therefore, the extent of the impact on forest 

during operation phase is set as “Medium”. 
The period of impact occurrence is considered as “High”. 

 

 
According to magnitude, extent and duration of the impact, the impact characteristics is rated 

as “High”. The importance of the impact is considered as “Medium”. 
Therefore, impact on the forest by TMP factory during operation phase is moderate and the  
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significance of the impact is considered as “Medium”. 

 
Table 6- 22 Impact significance on forest during operation phase 

Characteristics  

Magnitude Extent Duration 

2 (Medium) 2 (Medium) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+3 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

6 (Medium) 

 
6.2.7.3 Mitigation measures for forest during operation phase 

 

i) Air Pollution 

• Prohibit open burning for all type of wastes including forest residues. 

• Using renewable or sustainable materials. 

• Using local materials, whenever possible, to avoid transportation for long distance. 

• Using greener fuel source such as low sulphur diesel to power equipment and vehicles. 

• Limit and keep records for fuel usage and develop emergency management plan for 

any incidents. 

• Provide fugitive dust suppression such as using water sprays or sprinklers to control 

dust and prevent from spreading. 

• Using properly taped or sealed containers. 

ii) Water Pollution 

• Prevent materials, fuel and chemicals being washed into waterways or drains, and 

cover up all drains. 

• Provide proper drainage system and enable a strong drain protection. 

• Using rock or other appropriate materials to ensure the storm drain to filter out trash 

and debris. 

• Keep clean and maintain filters regularly. 

• Properly collect and treat any wastewater. 

• Improve management and disposal of wastes. 

 

iii) Noise Pollution 

• Use quiet equipment and techniques to manage noise pollution. 

• If possible, use modern equipment which is designed to reduce noise. 

• Put movable noise barriers in place to manage the levels of noise pollution. 

• Ensure equipment and vehicles are properly maintained and operated. 

 
iv) Soil Pollution 

• Ensure erosion control measures and apply measures to stabilize the soil. 

• Apply sediment control practices. 

• Provide containment and safe equipment fuelling. 

• Identify and protect areas where existing vegetation, such as trees, will not be disturbed. 

• Protect streams, stream barriers, wild wood lands, wetlands, or other sensitive areas  
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from any disturbance. 

 

• Adopt eco -friendly house keeping practices during operation phase by using bio- 

degradable products. 

• Develop waste segregation and recycling. 

• Protect and provide Vegetative Buffers along water bodies which slow and filter the 

storm water run-off. 

• Law enforcement, restrictions and notifications for illegal tree cutting, animal hunting 

or poaching in the forest by the workers, villagers and community living in the vicinity 
of project area. 

 
After mitigation measure, the impact on the forest will become less significant. 

 
 

After mitigation measures, impact significance on forest during operation phase 

Characteristics  

Magnitude Extent Duration 

1 (Low) 1 (Low) 3 (High) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+3 = 5 2 (Medium) 1 (Low) Significance 

 

 Significance = Characteristics x 

Importance 

2 (Low) 

 

6.2.8.1 Potential Impact on Wildlife 
Operation phase of TMP factory may cause negative impacts on wildlife by habitat 

destruction, habitat fragmentation and habitat degradation due to various processing 

activities, pollution, invasive species, and disruption of ecosystem. 
Onsite and off-site disturbance to wildlife are as follows: 

• Pollution of air, water and soil 

• Noise 

• Disturbances to the natural behavior of wildlife 

• Risk of fire/explosion 

 

6.2.8.2 Impact assessment on Wildlife 
In operation phase of TMP factory, the magnitude of processing activities is considered 

“Medium”. 

The area of impact is beyond the factory area. Therefore, the extent of the impact on wildlife 
during operation phase is set as “Medium”. 

The period of impact occurrence will be remained after prolonged operation period and the 
duration of the impact on the wildlife is considered as “High”. 

According to magnitude, extent and duration of the impact, the impact characteristics is rated as 
“High”. The importance of the impact is considered as “Medium”. 

Therefore, impact on the wildlife by TMP factory during operation phase is medium and the 

significance of the impact is considered as “Medium”. 
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Table 6- 23 Impact significance on wildlife during operation phase 

Characteristics  

Magnitude Extent Duration 

2 (Medium) 2 (Medium) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+3 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

6 (Medium) 

 
6.2.8.3 Mitigation measures for wild life during operation phase 
i) Restoring and Enhancing the Habitats 

• Creation of new or additional buffer areas to reduce impacts. 

• Compensate for damage to natural habitats by recreating similar features, restoring, and 

improving the surrounding landscape. 

• Restore and link together existing habitats and land features which could support wildlife. 

• Manage and monitor restoration and compensating measures to fulfill the needs of 

existing flora and fauna. 

• Law enforcement, restrictions and notifications for illegal tree cutting, animal 

hunting or poaching in the forest by the workers, villagers and community living in 

the vicinity of project area. 

 
ii) Preventing environmental Pollution 

Strictly follow the prevention and mitigation measures for air, water and soil pollution which 

are stated in respective sectors including the followings: 

• Establishing effective Waste Management Plan and train employees to follow 

waste segregation and proper disposal. 

• Prohibit open burning of any wastes on site. 

• Proper storage of chemicals and comply with Emergency Response Plan if any 

incident occurs. 

After mitigation measure, the impact on the wildlife will become less significant. 

After mitigation measures, impact significance on wildlife during operation phase 

Characteristics  

Magnitude Extent Duration 

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3 = 5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 
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6.2.9.1 Potential Impact on Aquatic animal/ fish 
Operation phase TMP factory will have negative impact to aquatic animal/ fish. 
Operation activities will negatively impact on the aquatic animal/ fish by following concerns: 

• Air and Water pollution 

• Soil pollution and soil erosion 

• Improper waste management 

• Introducing synthetic chemicals 

• Contamination of hazardous materials by leakage or improper handling. 

• Fishing by the workers of the project, villagers and community living in the vicinity of 

project area. 
 

6.2.9.2 Impact assessment on aquatic animal/ fish 
In operation phase of TMP factory, the magnitude of activities is considered as “Medium”. 

The area of impact is beyond the factory area. Therefore, the extent of the impact on aquatic 
animals during operation phase is set as “Medium”. 

The period of impact occurrence will be remained after operation period and the duration of the 

impact on the aquatic animal/ fish is considered as “High”. 
 

According to magnitude, extent and duration of the impact, the impact characteristics is rated as 
“High”. The importance of the impact is considered as “Medium”. 

Therefore, impact on the aquatic animal/ fish by TMP factory during operation phase is medium 

and the significance of the impact is considered as “Medium” 

 

Table 6- 24 Impact significance on aquatic animal/ fish during operation phase  

Characteristics  
Magnitude Extent Duration 

2 (Medium) 2 (Medium) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+3 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

6 (Medium) 

6.2.9.3 Mitigation measures for aquatic animal/ fish during operation phase 
TMP factory needs to strictly follow the prevention and mitigation measures for air, water 

and soil pollution which are stated in respective sectors including the followings: 

• Using cleaner and environmental friendly products for various purposes of 

operation phase. 

• Prevention, management and establishing monitoring system for soil erosion. 

• Proper storage of chemicals and comply with Emergency Response Plan if any 

incident occurs. 

• Establishing sedimentation pond/basin which will prevent the polluted water pass to 

the river directly. 

• Treatment of wastewater from various processing activities. 

• Establishing effective Waste Management Plan and train employees to follow 

waste segregation and proper disposal. 

• Law enforcement, restrictions and notifications for fishing in the forest by the 

workers, villagers and community living in the vicinity of project area. 

 
 

After mitigation measure, the impact on the aquatic animal/ fish will become less significant.  
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After mitigation measures, impact significance on aquatic animal/ fish during operation 

phase 

Characteristics  

Magnitude Extent Duration 

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3 = 5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 2 (Low) 

 

 Importance  

 

6.2.10 Impact assessment and mitigation measures on human environment 

6.2.10.1 Potential impact on human environment 
a) Potential impact on occupational health and safety 

Raw materials such as fishery products and shrimps are processed and exported by TMP Factory. 

Employees may suffer ill health or injuries (e.g. frostbite) due to prolonged exposure to low 

temperatures (particularly those with certain pre-existing medical conditions). Extreme cold may 
also lead to gradual loss of awareness of risk. 

 
One concern is that if someone is accidentally locked in the cold store which may be the confined 

space, he/she may suffer the death or serious injury from prolonged exposure to cold temperatures 

of the storage room. 
 

By using large amount of water for processing, cleaning and making ice for quality maintenance 
of products, there will be moderately significant adverse environmental impacts by waste water 

generated by TMP factory. 

 
Disposal of unqualified raw materials and solid wastes generation during processing, the factory 

will also have adverse impacts on ambient air quality, odours and solid wastes. 
If those are not properly managed, employees’ health conditions will be affected. 

Moreover, accidental leakage of ammonia which is used in refrigeration system of TMP factory 

can cause serious damage and life threatening crisis. 
Unguarded machinery used in the manufacturing process can lead to worker injuries. Improper 

lifting, awkward postures and repetitive motions can lead to sprains and other musculoskeletal 
disorders. Poorly maintained or improperly handled vehicles can lead to crushing injuries. 
 

6.2.10.2 Impact significance on occupational health and safety 
There will be impact on health and safety and the magnitude of impact during operation phase is 
“Medium”. 

The impact of the project can affect health and safety of the workers. Therefore, the extent of the 

impact is set as “Medium”. 

The period of impact occurrence will be within the operation period and the duration of the impact 

is considered as “High”. 

According to magnitude, extent and duration of the impact, the impact characteristics will be 
“High”. The importance of the impact is considered as “Medium”. 

Therefore, the impact on occupational health and safety by TMP factory is moderate and the 
significance of the impact is “Medium”. 
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Table 6- 25 Impact significance on occupational health and safety during operation phase 

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 3 (High) Equivalent Importance  

 

 (Medium)  Characteristics   

Characteristics = 2+2+3 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

6 (Medium) 

 

6.2.10.3 Mitigation measures for occupational health and safety during operation phase 

Employees’ health hazard will be high if proper training and protective devices are not provided 
to them. Following measures should be adopted in the factory to prevent any hazards and 

accidents: 

 
i) Specific mitigation measures for workers in cold storage room 

• Pre-employment health screening and regular health surveillance. 
• Training for cold store working and to recognize symptoms of cold stress. 

• Managing to have regular warm-up breaks for staffs working in cold storage room. 

• Access to the store restricted to authorized, trained persons only and ‘No entry’ signs 

clearly posted. 

• Establishing a buddy system, where two workers are working together with one entering the cold 
room while the other stay outside. The outside stand by person should only left when the 'buddy' 

exit the cold room. 

• Establishing notification system for co-workers including intentions of entry to the cold room 
and how long it will take. Thus, if someone cannot return in due course, his/her co- workers are 

fully aware of and check for safety. 
• Ensure that the cold store room is capable of being opened from the inside. 

• Anti-freeze door nope should be installed on the inside of the room, to enable the entrant person 

to open the door from within in case the door is accidentally closed. 
• Providing at least two emergency exit doors which are fitted with strip heaters to ensure it does 

not freeze. 
• Installing two trapped worker alarms (battery operated, mains back-up) next to both exits. 

• Installing an alarm outside the cold room with the panic bottom on the inside. Beware that if 

cold room is not humidity controlled, it can get very moist and will damage the circuit for the 

panic bottom. 

• Providing audible and visible signal systems inside the room that are tested daily. 
• Providing a tool to open the door or create an opening on the wall in case the inner door nope 

fail. (e.g., a crow bar or an axe) 

• Supervisor ensures thorough check of the building and sign-in and sign-out time of employee 
attendance sheet before it is locked. 

• Regular testing and maintaining alarms and emergency lighting by competent person. 
• Posting emergency exit door instructions on illuminated board by exit. 

• Checking emergency exit door daily to ensure it is not frozen shut. 

• Providing drying facilities for wet PPE. 
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ii) General mitigation measures for workers in factory compound 

• Boots cleaning with water with antiseptic before entering into the processing areas. 
• Adequate natural lighting or illumination lighting should be provided. 

• Lighting and cables should be covered for protection. 

• Keep floor surfaces free of slippery substances and provide slip resistant floor surfaces. 
• Chemical products, fuel, lubricants and other non-food-grade and/or toxic substances 

shall be securely stored in locked containers and shall be placed away from kitchens, 
employee rest areas, food production, packing and storage areas. 

• Used chemical containers shall not be reused. 

• Fuel, oil and lubricant storage shall include secondary containment areas to contain 
possible spills. 

• Regular inspection and maintenance of pollution control systems. 

• Well-designed waste management system and storm water drainage systems have to be 

put in place so as to ensure that breeding grounds of disease carrying vectors such as rats, 

flies, mosquitoes, cockroaches etc. are effectively controlled in work area. 
• Personal protective equipment and clothing provided to employees (such as smocks, eye 

protection, gloves, insulated wear for refrigerated areas, boots for wet areas, etc.) should 
be fit for purpose and workers should be trained for correct selection, use and 

maintenance. (Due to the current covid situation, COVID measures and vaccinations 

should be mainly encouraged.) 
• The workers exposed to noisy sources should be provided with ear muffs/plugs. 

• Adequate facilities for drinking water and toilets should be provided to the employees. 
• The health of the workers should be regularly checked by a well-qualified doctor and 

proper records will be kept for each worker. 

• Be sure that trucks and other vehicles are in good working order. 
• Installing a visual and audible alarm to switch on ventilation and/or emergency lighting. 

• Installing a windsock above the machinery room (or another suitable adjacent location) 
to determine the wind direction. 

• Adequate eye wash areas should be available in all locations where ammonia is handled. 

• The facility shall maintain a list of first aid items kept on hand and regularly check the 
expiration date. 

• Expired items shall be replaced promptly. 
• All measures related to safety including safety appliances, training safety posters, 

Slogans, pictures should be posted readable clearly at the factory. 

• Safety equipment should be placed in nearby rooms but separate from machinery room. 
• Fire and Safety equipment shall be maintained, kept clean and examined at periodic 

intervals (at least monthly). 
• Training of staffs shall contain the effect of ammonia to health and environment, the 

safety aspects during handling the system, safety and health management and 

emergency response plan. 
 

After mitigation measure, the impact on occupational health and safety will become less 
significant. 
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After mitigation measures, impact significance on occupational health and safety during 

operation phase 
Characteristics 

Magnitude Extent Duration 
 

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3 = 5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 

Importance 
2 (Low) 

 

6.2.10.4 Impacts on Socio- economic 

One of the main positive impacts during operation phase is the availability of employment 

opportunities especially to casual workers and other specialized workers. Employment 
opportunities are of benefit both economically and in a social sense. 

Both permanent and temporary workers gain economic benefits from various jobs of TMP 

factory. 
Employment income from TMP factory will have a substantial role for social livelihood 

improvement in the area. 
Therefore, the impact by TMP factory on socioeconomic leads positive impact rather than 

negative impact on socioeconomic status of the nearby community 

 

6.2.10.5 Impact significance on socio- economic during operation phase 

As local people can get job opportunities as factory workers and skilled labours, economic 
income will be increased. Therefore, the impact by the TMP factory on socio- economic is 

positive impact. 
 

6.2.10.6 Impacts on Community Health and Safety 

Community health and safety issues during operation phase of the factory includes: 
• Potential exposure to odors from solid wastes and wastewater. 

• Increased risk of vehicle or machinery injuries on roads and access routes around the 

community. 
• Potential exposure to ammonia gas during accidental leakage and can cause health  

impacts. 
 

6.2.10.7 Impact significance on Community Health and Safety 

There will be impact on Community Health and Safety and the magnitude of impact during 
operation phase of the TMP project will be “Medium”. 

The impact of the project can affect health and safety of people in the vicinity of the project 
area. Therefore, the extent of the impact is “Medium”. 

The period of impact occurrence will be within the operation phase and the duration of 

the impact on residential area is considered as “High”. 
 

According to magnitude, extent and duration of the impact, the impact characteristics will be 
“High”. The importance of the impact is considered as “Medium”. 

Therefore, the impact on Community Health and Safety by TMP project is medium and the 
significance of the impact is be “Medium”. 
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Table 6- 26 Impact significance on community health and safety during operation phase  

 
 

Magnitude Extent Duration    

2 (Medium) 2 

(Medium) 

3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+3 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

6 (Medium) 

 

6.2.10.8 Mitigation measures for community health and safety 

Specific recommendations to minimize risks to communities include: 
• Apply proper solid waste and wastewater management systems which are critical 

important for the health and safety of the nearby community. 
• Monitoring and recording all potentially harmful products and activities, and manage 

them to minimize the risk to communities. 

• Implement best practice guidelines for management of potentially harmful products. 
• Using biological or lower-risk-profile products, if available. 

• Ensure that animals and unauthorized people are not present in the areas where 
chemicals or other potentially harmful products are handled, stored, or applied. 

• Establishing “Emergency Response Plan” especially for accidental ammonia leakage 

including communication system for delivering information and guidelines to 
residents near factory compound during emergency situations. 

 
After mitigation measure, the impact on community health and safety will become less 

significant. 

 
After mitigation measures, impact significance on community health and safety during 

operation phase 
Characteristics  

Magnitude Extent Duration 

1 (Low) 1 (Low) 3 (High) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+3 = 5 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 

 

6.3 Environmental and social impacts during the decommissioning phase 
The activity of Decommissioning/Closure Phase is related to the use of decommissioning 

equipment. Decommissioning/Closure Phase includes site clearing and some earth work 

activities. 

 

6.3.1 Impacts assessment and mitigation measures on air quality 

6.3.1.1 Potential impact on air quality 

During this phase, the operation of vehicles for facilities and decommissioning activities can also  

 

Characteristics 
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release dust particles and gaseous emissions which can affect the ambient air quality for the short 

periods. There may also be gaseous emissions from diesel generators and combustion of fuel for 
vehicle movements. Generally, this will adversely affect localized air quality for a short period. 

Criteria air pollutant and air emissions that would arise from the demolition of the proposed project 

are quantified and summarized below. 

• Heavy machinery /vehicles such as diesel-powered bulldozers and loaders would be used 

throughout the entire decommissioning phase 

• Vehicle traffic on paved and unpaved roads 

• Demolition activities, earth work 

• Worker accommodation 

Adjacent to the demolition site and along the transportation route, natural habitat, residents, and 

construction crew will be potentially affected by the air pollution. 
 

6.3.1.2 Impact significance on air quality 

In demolition phase, there may have temporary impacts on air quality. The breaking down of the 

building can emit large amount of dusts but can vary depending on activities. There may also have 

gaseous emissions from diesel generators and fuel combustion. The magnitude of impact on air 
quality will be “Medium”. 

The area of impact will be not only within the area but also in the vicinity area according to wind 
direction. Therefore, the extent of the air quality impact from particulates will be “Medium”. 

The period of impact occurrence will be within the demolition phase and the duration of the impact 

by demolition activities will be considered as “Low”. 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact on air will be considered as “Medium”. 
Therefore, the impact from particulate matters and gaseous emission by the demolition phase of 

TMP factory will be moderate and the significance of the impact would be “Medium”. 

 

Table 6- 27 Impact significance on air quality during decommissioning phase  

Characteristics  
Magnitude Extent Duration 

2 (Medium) 2 (Medium) 1 (Low) Equivalent 

Characteristics 
Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance   = Characteristics x 
Importance 

4 (Medium) 

 

6.3.1.3 Mitigation measures for air quality 

The following mitigation measures should be practiced to reduce potential dust and 

gaseous emissions into the environment. 
 

• Prepare adequate demolition plan for TMP factory to enhance environmental and 

human safety. 

• Establishing proper management and transportation systems for disposal of machines, 

generators, various equipment, hazardous products and containers. 

• Avoid excavation and demolitions works in extremely dry weathers. 

 

• Sprinkle water on graded access routes when necessary to reduce dust 

generation by machines. 

• Demolished materials on site to be covered to prevent to be blown off by wind. 
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• Minimizing dust from material handling sources by using covers. 

• Minimization of exhaust emissions. 

• Air pollution from vehicles will be minimized by using low emission equipment 

and vehicles. 

• Vehicle idling time shall be minimized. 

• Truck drivers should avoid unnecessary running of vehicle engines at loading/ 

offloading points and parking areas, and to switch off vehicle engines at these points. 

• Ensure strict enforcement of on-site speed limit regulations. 

• Optimize vehicle movements to eliminate unnecessary vehicle movements. 

• Spraying water to minimize dust from vehicle movements. 

• Ensure strict enforcement of on-site speed limit regulations. 

• Prohibit burning of domestic waste on site. 

 

After mitigation measure, the impact on air quality will become less significant. 

After mitigation measures, impact significance on air quality during 

decommissioning period 
Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 

 

6.3.2 Impact assessment and mitigation measures for noise and vibration 

6.3.2.1 Potential impacts on noise and vibration level 

The demolition works will lead to significant deterioration of the acoustic environment within 
the 

project site and the surrounding areas. It will involve less noise generation due to the absence of 
operational equipment. But there will be some noise generated from heavy machineries running 

for dismantling activities. The decommissioning noise impact is the short term pollution to local 

ambient noise quality. Noise and vibration affect natural vegetation, animals, workforce, and 
communities from the areas. This will be as a result of the noise and vibration that will be 

experienced as a result of demolishing the proposed project. 

6.3.2.2 Impact significance on noise and vibration 

In decommissioning phase, noise and vibration will be experienced as a result of demolishing 

the proposed project. The demolition works will lead to significant deterioration of the acoustic 
environment within the project site and the surrounding area. 

 
The magnitude of impact from noise and vibration will be “Medium”. 

The area of impact will be not only within the factory but also in the vicinity area. The 

construction workers and people in the vicinity area will have impact from noise and vibration 
of the demolition processes. Therefore, the extent of the impact noise and vibration will be 

“Medium”. 

 

The period of impact occurrence will be within the demolition period. Thus, the duration of the  

 
impact from noise and vibration will be considered as “Low”. 
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According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact will be considered as “Medium”. 
Therefore, the impact noise and vibration by demolition of the TMP factory will be moderate 

and the significance of the impact would be “Medium”. 

 
Table 6- 28 Impact significance on noise and vibration during decommissioning phase  

Characteristics  
Magnitude Extent Duration 

2 (Medium) 2 (Medium) 1 (Low) Equivalent 

Characteristics 
Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance   = Characteristics x 
Importance 

4 (Medium) 

 

6.3.2.3 Mitigation measures on noise and vibration 
The following mitigation measures should be used to reduce noise pollution. 

• Use of well-functioning demolition equipment, machineries and vehicles. 

• Machinery drivers  and  machinery  operators  should  switch  off  engines  of  

vehicles  or machinery not being used. 

• Schedule noisy decommission activities and transportation during day-time hours. 

• Combine noisy operations at the same time, but avoid combinations of vibration. 

• Design decommissioning activities to reduce vibration. 

• Decommissioning activities must be carried out in such a way that vibrations arising 

will not cause damage to adjacent structures, residents and passers-by. 

• Apply vibration control technologies during decommissioning period. 

• Maximizing the distance between the source and receiver. 

• Mechanically isolate the vibrating source or surface to reduce exposure. 

• Faulty tools should not be used and tools should be maintained properly. Tools which 

are worn, blunt or out of alignment will vibrate more. 

• Ensure that decommissioning machines, equipment and vehicles are well maintained 

to avoid excessive vibration. 

• Maintaining wheels of vehicles and rail smoothness for transportation. 

• Specifying vehicles with low unsprung weight, soft primary suspension, minimum 

metal- to-metal contact between moving parts of the truck, and smooth wheels. 

• Install vibration damping seats. 

• Perform regular inspection and maintenance of preparation vehicles. 

• Limit vehicles to an idling time and shut them off whenever possible. Schedule 

transportation during day-time hours. 
 

• Preventing workers from the effects of vibration by selecting appropriate vehicles and 

tool, by using of appropriate vibration-absorbing materials (in gloves, for example) and 

by providing good work practices with education programs. 

• Training to workers is necessary to control exposure eg, selection, use, maintenance of 

equipment and restriction of duration of exposure. 

• Schedule work to reduce adverse effects. 

• Limit the time spent by workers on a vibrating surface. 

 

 

• Provide PPE, particularly hearing protection devices for those working in noisy areas. 
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• Provide appropriate PPE to workers for those working in vibrating areas. 

• Consider and employ vibration monitoring and measurements if appropriate. 

• Regular monitoring and keeping record for vibration by the project activity. 

• Notify nearby residents and property owners that vibration-generating activity is 

imminent. 
 

• Respond to and investigate complaints by nearby community. 

After mitigation measure, the impact on noise and vibration will become less significant. 

After mitigation measure, impact significance on noise and vibration during 

decommissioning period 
Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 
2 (Low) 

 

6.3.3 Impact assessment and mitigation measures on water quality 

6.3.3.1 Potential impacts on water quality 

In the decommissioning phase, the materials generated by the decommissioning activities such 
as clay, plaster, limestone, concrete, mercury containing light bulbs, old batteries and chemical 

containers can be accumulated in nearby water courses due to runoff of these materials during 

the rainy season. It may lead to degradation of groundwater quality. 
 

6.3.3.2 Impact significance on water quality 

In decommissioning phase, the magnitude of the impact on water will be considered as 

“Medium”. 

The area of the potential impact will be beyond the immediate area of decommissioning 
activities, and the extent of the impact would be “Medium”. 

The period of potential impact duration can be short term duration. The duration of the impact 
for 

water quality during decommissioning will be set as “Low”. 

 
Therefore, the characteristic of water quality impact by the proposed project decommissioning 

phase is rated as “Medium”. The impact is expected to cause some minor disturbances 
potentially affecting communities locally and surrounding water bodies. The importance of the 

impact on water quality is set as “Medium”. The significant rating of impact is “Medium”. 

Table 6- 29 Impact significance on water quality during decommissioning phase 

Characteristics  
Magnitude Extent Duration 

2 (Medium) 2 (Medium) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 2+2+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance   = Characteristics x 

Importance 

4 (Medium) 
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6.3.3.3 Mitigation measures for water resources 

The following mitigation measures should be practiced and used to reduce potential impacts 
for water resources. 

 

• Prepare adequate demolition plan of TMP factory to enhance environmental and human 

safety. 

• Prevent washing away open stacks of demolition waste or debris into any drainage system 

along with covering with waterproof materials during rainstorms. 
 

• Store non-hazardous and hazardous waste in a safe manner using impermeable waste 

containers in order to prevent from passing through by run-off. 

• Implement regular maintenance of water storage and piping systems. 

• Enforce to reuse water as much as possible e.g. spraying used-water over dusty areas. 

• Water should be used efficiently at the site by the workers carrying out decommissioning 

activities in order to avoid irresponsible water use. 

• Soil erosion and sediment control mechanisms will add positive effects on mitigation 

matters for water pollution. 

• Ensure that construction machineries and vehicles have no leakage of oil or lubricants by 

maintaining regularly not to combine with surface runoff especially during the monsoon 
season. 

• Use leak proof containers for storage and transportation of oil and grease. 

• Collect and manage solid waste and hazardous waste along with using impermeable waste 

containers. 

• Collect solid wastes in containers and disposed of properly. 

 
After mitigation measure, the impact on water quality will become less significant. 

 

Impact significance on water quality during decommissioning phase 
Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 
2 (Low) 

6.3.4 Impact assessment and mitigation measures for soil quality 

6.3.4.1 Potential impacts on soil quality 

In decommissioning phase of proposed project, it may cause impact to soil system and its quality 

due to improper management for solid waste, waste water, hazardous waste, spills/ leaks of oil 

and lubricants from fuel equipment and vehicles in demolition site, and soil erosion. 

Clearing, earth moving and excavation activities will affect the natural surface flow regime of 

water. Accidental spillage of materials/chemicals during handling and leakage from 

decommissioning process may lead to soil contamination. 

 

6.3.4.2 Impact significance on soil quality 

In decommissioning phase of proposed project, it may cause impact to soil system because 

buildings and infrastructures will be removed. 
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Thus, the magnitude of impact on soil quality will be “Medium” 

The area of impact will be only within the area of project compound. Therefore, the extent of 

the impact on soil quality and structure is “Low”. 

The period of impact will be remained after the project and the duration of the impact on 

soil quality and structure is considered as “Medium”. 

 
According to magnitude, extent and duration of the impact, the impact characteristic is 

“Medium”. The importance of the impact is considered as “Medium”. Therefore, the impact 

on soil quality and structure by the TMP factory during decommissioning phase is moderate  

 

and the significance of the impact would be “Medium”. 

Table 6- 30 Impact significance on soil quality during decommissioning period 

Characteristics  

Magnitude Extent Duration 

 
2 (Medium) 

 
1 (Low) 

 
2 (Medium) 

Equivalent 

Characteristics 

Importance  

Characteristics = 2+1+2= 5 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 

 

6.3.4.3 Mitigation measures for soil 

Mitigation measures should be applied to minimize soil pollution and waste management 

impacts of a project depending upon site and project-specific conditions. Many impacts can 

be reduced or avoided when considered during the design and construction phase. The 

following mitigation measures should be used. 

• Prepare adequate demolition plan of TMP factory to enhance environmental and human 

safety. 

• When required, topsoil will be carefully removed and saved for reuse. 

• Recycle of excavated earth materials if possible. 

• Reuse of treated grey water for dust control and plant watering. 

• Frequent water sprinkling and appropriate scheduling for truck and heavy equipment 

movements will also be arranged throughout the decommissioning period. 

• A waste management plan (WMP) starting from waste reduction, waste separation, proper 

waste collection and transportation for the project should be developed that sets out plans and 

actions for wastes by decommissioning phase. 

• Hazardous-materials handling procedures to reduce the potential for a spill during 

decommissioning, and will include an emergency response program to ensure quick and safe 

cleanup of accidental spills. 

• Ensure that any waste is disposing correctly way without open-dumping. 

• Manage non-hazardous and hazardous waste from demolition site in a safe manner using 

impermeable waste containers. 

• Ensure that chemicals, oil and lubricants are stored in leak-proof storage tanks with proper 

handling. 

• All chemicals, paint, and fuel containers will be properly sealed and rigorous spill prevention 

mechanisms shall be established. 
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• Spills will be immediately treated to stop subsequent soil pollution. 

 

• Ensure only well-maintained equipment and vehicles used for the demolition phase. 

• Arrange heavy machineries/vehicles movement and strict enforcement of on-site 

speed limit regulations. 

• Ensure that construction machineries and vehicles have no leakage of oil or 

lubricants into soil by maintaining regularly. 

 
After mitigation measure, the impact on soil quality will become less significant. 

 

After mitigation measures, impact significance on soil quality during decommissioning 

period 

Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+1=3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

 

 6.3.5 Impact assessment and mitigation measures on waste disposal  

6.3.5.1 Impacts on waste disposal 

Demolition of TMP factory and related infrastructure will result in large quantities of solid waste. 

The waste will contain the various materials including concrete, drywall, wood, glass, paints, 
pipe and metals, garbage, containers, fluorescent light, carpeting, furniture, tires, drums, and any 

containers with residues remaining on the bottom and fuel tanks. 
In addition to solid waste, lubricants and fuel from vehicles and machines and liquid wastes can 

cause contamination into the surrounding environment particularly air, water and soil. 
 

6.3.5.2 Impact significance on waste disposal 

Solid Wastes from demolition include concrete, brick and clay tile, steel, drywall and wood 
products. Although some of these wastes have the potential to recycle in other construction, solid 

waste generation in demolition phase may still remain as large amount than other phases, 
construction and operation phase. 

The magnitude of impact from solid waste during demolition phase will be “High”. 

The area of impact will be only within the area of factory compound. Therefore, the extent of 
the impact by solid waste during demolition will be “Low”. 

The period of impact occurrence will be within the demolition period and the duration of the 
impact will be considered as “low”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 
“Medium”. The importance of the impact is considered as “Medium”. 

Therefore, solid waste impact by TMP factory demolition will be moderate and the significance 
of the impact would be “Medium”. 
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Table 6- 31 Impact significance on waste disposal during decommissioning phase 

Characteristics  
Magnitude Extent Duration 

3 (High) 1 (Low) 1 (Low) Equivalent 

Characteristics 
Importance  

Characteristics = 3+1+1 = 5 2 (Medium) 2 (Medium) Significance 

 Significance   = Characteristics x 
Importance 

4 (Medium) 

 

6.3.5.3 Mitigation measures on waste disposal 

The following mitigation measures should be used to reduce potential impacts for waste disposal: 

• Prepare adequate demolition plan of TMP factory to enhance environmental and human safety. 

 

• Develop a hazardous materials management plan addressing storage, use, transportation and 

disposal for each item. 

• Manage non-hazardous and hazardous waste in a separate way without mixing and use leak 

proof containers/areas for waste management covering waste classification, separation, 
collection, storage, transfer and disposal. 

• Do not wash hazardous materials containers and not mix with other wastes. 

• The hazardous wastes should be disposed with proper disposal method and caution. 

• Train employees to promptly clean up any oil or hazardous material spill. 

• Ensure that chemicals, oil and lubricants are stored in leak-proof storage tanks with proper 

handling. 

• Check regularly waste containers to avoid overspill of waste containers. 

• Fuel storage facilities should be removed immediately upon completion of 

the decommissioning phase. 

• Perform waste segregation applying 3Rs method (Reduce, Reuse and Recycle). 

• Provide separate bins for food waste, metal and other waste at the temporary camp and other 

facilities on site. 

• Collect recyclable wastes such as paper, metal, and plastic to support partly recycle 

mechanism. 

• Solid wastes should not be dumped into the drain. 

• Prohibit open-dumping or direct discharge of any waste to the drainage system on/off site. 

Solid wastes should not be dumped into the drain. 
 

After mitigation measure, the impact on waste disposal will become less significant. 

 
After mitigation measure, impact significance on waste disposal during 

decommissioning period 
Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 
2 (Low) 
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6.3.6 Impact assessment and mitigation measures for ecological resources 

6.3.6.1 Potential Impact on Forest 

Decommissioning phase of TMP factory will have negative impact on forest ecosystem and 
biodiversity. 

Site clearing and some earth work activities will negatively impact on forest and nearby 

environment. 
 

Demolition activities will cause indirect impact on forest by following concerns: 

• Air pollution 

• Water pollution 

• Soil pollution 

• Noise pollution which can disturb the natural cycles of animals. 

 

 

6.3.6.2 Impact assessment on Forest 

In decommissioning phase of TMP factory, the magnitude of activities such as site clearing 

and demolition activities will be “High”. 
The area of impact will be beyond factory compound. Therefore, the extent of the impact on 

forest during decommissioning phase is set as “Medium”. 

The period of impact occurrence will be remained after decommissioning phase and the 
duration of impact on the forest is considered as “Medium”. 

 
According to magnitude, extent and duration of the impact, the impact characteristics is rated 

as “High”. The importance of the impact is considered as “High”. 

Therefore, impact on the forest by TMP factory during decommissioning phase is high and 
the significance of the impact is considered as “High”. 

 

Table 6- 32 Impact significance on forest during decommissioning phase 

Characteristics  
Magnitude Extent Duration 

3 (High) 2 (Medium) 2 (Medium) Equivalent 

Characteristics 
Importance  

Characteristics = 3+2+2 = 7 3 (High) 3 (High) Significance 

 Significance = Characteristics x 
Importance 

9 (High) 

 

6.3.6.3 Mitigation measures for forest during decommissioning phase 

i) Air Pollution 

• Prohibit open burning for all type of wastes including demolition wastes. 

• Using greener fuel source such as low sulphur diesel to power equipment and vehicles. 

• Limit and keep records for fuel usage and develop emergency management plan for 

any incidents. 

• Provide fugitive dust suppression such as using water sprays or sprinklers to control 

dust and prevent from spreading. 
 

ii) Water Pollution 

• Keep demolition wastes secure and covered. 

• Prevent materials, fuel and chemicals being washed into waterways or drains, and 
cover up all drains. 
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• Keep demolition site and road clean at all times in order to prevent silt and other 

pollutants running off into any bodies of water. 

• Provide proper drainage system and enable a strong drain protection. 

• Using rock or other appropriate materials to ensure the storm drain to filter out trash 

and debris. 

• Keep clean and maintain filters regularly. 

• Properly collect and treat any wastewater. 

• Improve management and disposal of site wastes including demolition wastes. 

 

iii) Noise Pollution 

• Use quiet equipment and techniques to maxsdznage noise pollution. 

• If possible, use modern demolition equipment which is designed to reduce noise. 

• Put movable noise barriers in place to manage the levels of noise pollution. 

• Ensure equipment and vehicles are properly maint’ 

• ained and operated. 

 

iv) Soil Pollution 

• Ensure erosion control measures and apply measures to stabilize the soil. 

• Apply sediment control practices. 

• Ensure the soil is not exposed for long time during decommissioning phase. 

• Provide containment and safe equipment fuelling. 

• Identify and protect areas where existing vegetation, such as trees, will not be disturbed. 

• Protect streams, stream barriers, wild wood lands, wetlands, or other sensitive areas 

from any disturbance. 

• Using concrete washout facilities, especially when demolition activities are near water 

resources. 

• Adopt eco -friendly house keeping practices during decommissioning period by using 

bio- degradable products. 

• Develop waste segregation and recycling. 

• Protect and provide Vegetative Buffers along water bodies which slow and filter the 

storm water run-off. 

• Vegetate and stabilize all exposed areas as soon as land alterations have been completed. 

• Law enforcement, restrictions and notifications for illegal tree cutting, animal hunting 

or poaching in the forest by the workers, villagers and community living in the vicinity 

of project area. 

 
After mitigation measure, the impact on the forest will become less significant. 

 

After mitigation measures, impact significance on forest during 

decommissioning phase 
Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 2 (Medium) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+2 = 4 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 
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6.3.6.4 Potential Impact on Wildlife 

Decommissioning phase of TMP factory cause negative impacts on wildlife by habitat 

destruction and habitat degradation due to demolition processes, pollution, invasive species, 

and disruption of ecosystem. 
 

Onsite and off-site disturbance to wildlife are as follows: 

• Pollution of air, water and soil 

• Noise 

• Disturbances to the natural behavior of wildlife 

• Risk of fire 

 

6.3.6.5 Impact assessment on Wildlife 

In decommissioning phase of TMP factory, the magnitude of demolition activities such as site 
clearing is considered “High”. 

 

The area of impact will be beyond the factory area. Therefore, the extent of the impact on 
wildlife during decommissioning phase is set as “Medium”. 

The period of impact occurrence will be remained after decommissioning period and the 
duration of the impact on the wildlife is considered as “Medium”. 

According to magnitude, extent and duration of the impact, the impact characteristics is rated as 

“High”. The importance of the impact is considered as “Medium”. 
Therefore, impact on the wildlife by TMP factory during decommissioning phase is medium 

and the significance of the impact is considered as “Medium” 
 

Table 6- 33 Impact significance on wildlife during decommissioning phase 

Characteristics  
Magnitude Extent Duration 

3 (High) 2 (Medium) 2 (Medium) Equivalent 
Characteristics 

Importance  

Characteristics = 3+2+2 = 7 3 (High) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

6 (Medium) 

 

6.3.6.6 Mitigation measures for wild life during decommissioning phase 

i) Restoring and Enhancing the Habitats 

• Restore and link together existing habitats and land features which could support wildlife. 

• Compensate for damage to natural habitats by recreating similar features, restoring, and 

improving the surrounding landscape. 

• Creation of new or additional buffer areas to reduce impacts. 

• Manage and monitor restoration and compensating measures to fulfill the needs of 

existing flora and fauna. 
iii) Preventing environmental Pollution 

Strictly follow the prevention and mitigation measures for air, water and soil pollution which 

are stated in respective sectors including the followings: 

• Establishing effective Waste Management Plan and train workers to follow 

waste segregation and proper disposal. 

• Prohibit open burning of any wastes on site. 

• Proper storage of chemicals and comply with Emergency Response Plan if any  
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incident occurs. 

After mitigation measure, the impact on the wildlife will become less significant. 

 
After mitigation measures, impact significance on wildlife

 during decommissioning phase 
Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 2 (Medium) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+2 = 4 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

 

6.3.6.7 Potential Impact on Aquatic animal/ fish 

Decommissioning phase of TMP factory will have negative impact to aquatic animal/ fish by 

altering forest ecosystem. 

Demolition of factory compound will negatively impact on the aquatic animal/ fish by 
following concerns: 

• Air and Water pollution 

• Soil pollution and soil erosion 

• Improper waste management 

• Introducing synthetic chemicals 

• Contamination of hazardous materials by leakage or improper handling 

• Fishing by the workers of the project, villagers and community living in the vicinity 

of project area. 
 

6.3.6.8 Impact assessment on aquatic animal/ fish 

In decommissioning phase of TMP factory, the magnitude of activities is set as “Medium”. 

The area of impact will be outside the factory area. Therefore, the extent of the impact on 

aquatic animals during decommissioning phase is considered as “Medium”. 
The period of impact occurrence will be remained after decommissioning phase and the 

duration of the impact on the aquatic animal/ fish is considered as “Medium”. 
 

According to magnitude, extent and duration of the impact, the impact characteristics is rated 

as “Medium”. The importance of the impact is considered as “Medium”. 
Therefore, impact on the aquatic animal/ fish by TMP factory during decommissioning phase 

is medium and the significance of the impact is considered as “Medium” 

 

Table 6- 34 Impact significance on aquatic animal/ fish during decommissioning phase  

Characteristics  
Magnitude Extent Duration 

2 (Medium) 2 (Medium) 2 (Medium) Equivalent 
Characteristics 

Importance  

Characteristics = 2+2+2 = 6 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 
Importance 

4 (Medium) 
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6.3.6.9 Mitigation measures for aquatic animal/ fish during decommissioning phase 

i) Preventing environmental Pollution 

Strictly follow the prevention and mitigation measures for air, water and soil pollution which 

are stated in respective sectors including the followings: 

• Using cleaner and environmental friendly products for various purposes 

of decommissioning phase. 

• Prevention, management and establishing monitoring system for soil erosion. 

• Proper storage of chemicals and comply with Emergency Response Plan if any 

incident occurs. 

• Establishing sedimentation pond/basin which will prevent the polluted water pass to 

the river directly. 

• Establishing effective Waste Management Plan and train workers to follow 

waste segregation and proper disposal. 

• Law enforcement, restrictions and notifications for fishing in the forest by the 

workers, villagers and community living in the vicinity of project area. 

 
After mitigation measure, the impact on the aquatic animal/ fish will become less significant. 

After mitigation measures, impact significance on aquatic animal/ fish during 

decommissioning phase 

Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 2 (Medium) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+2 = 4 2 (Medium) 1 (Low) Significance 

 Significance = Characteristics x 
Importance 

2 (Low) 

 

6.3.9 Impact assessment and mitigation measures on human environment 

6.3.9.1 Potential impacts on occupational health and safety 

Significant hazards can be occurred due to potential fall of materials or tools as well as 
temporary 

hazards such as physical hazards, dust emission and noise pollution. Moreover, accidents and 

injuries to workers can be caused by heavy vehicle movement for transport of materials and 
equipment in the demolition phase. 

The proposed project will appoint some workers in decommissioning phase. A potential 
social impact during the decommissioning phase of the project will be on the occupational 

health and safety of the staff. Mitigation measures are described in the next sections and on 

their working conditions. 
 

6.3.9.2 Impact significance on human environment 

a) Impact significance on occupational health and safety 

During decommissioning phase, there may have impact on occupational health and safety 

for breaking down the infrastructure or some other decommissioning activities. The 
magnitude of the 

impact will be “Medium”. 

The area of impact will be only within the decommissioning area and therefore, the extent of 
the impact on occupational health and safety will be “Low”. 

The period of impact occurrence will be within the demolition process and the duration of the 
impact will be considered as “Low”. 
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According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact will be considered as “Medium”. 
Therefore, the significance of the impact on occupational health and safety by the TMP 

factory during decommissioning phase would be “Medium”. 
Table 6- 35 Impact significance on occupational health and safety during decommissioning 

phase 

Characteristics  
Magnitude Extent Duration 

2 (Medium) 1 (Low) 1 (Low) Equivalent 

Characteristics 
Importance  

Characteristics = 2+1+1 = 4 2 (Medium) 2 (Medium) Significance 

 Significance   = Characteristics x 
Importance 

4 (Medium) 

 

6.3.9.3 Mitigation measures for occupational health and safety 

The project will implement the following mitigation measures for Occupational Health and 
Safety: 

• Prepare adequate demolition plan of TMP factory to enhance environmental and 

human safety. 

• Provide workers with PPEs and trainings to avoid fugitive emission in severe winds/ 

weather during decommissioning phase. 

• All workers will be provided with personal protection equipment (PPE) and will be 

obliged to wear them in work zones. 

• Minimize threats by bacteria, insects, germs and chemicals by providing workers 

with PPE and hygiene facilities as well as mask, glove, footwear, hand sanitizer and 

anti- bacterial solvent. 

• Apply adequate waste handling and disposal on site in compliance with the relevant 

regulations. 

• Strictly enforce that workers adhere to the HSE manuals and specific PPE use to 

avoid slips, falls, hits and confined space threat. 

• Designate restricted areas for danger zones with caution signs if necessary. 

• Promote safe and healthy working environment, health, and well-being 

of all employees. 

• Provide adequate eye wash stations to rinse off dust and chemicals. 

• The fire and safety equipment should be properly utilized and maintained regularly. 

• Well stocked first aid box which is easily available and accessible should be provided. 

• Initial job trainings relevant to the assignments should be offered for the relevant staff. 

• Particular works shall strictly follow work permit scheme. 

• Providing proper job opportunities to community living near the TMP factory. 

 

After mitigation measure, the impact on occupational health and safety will become less 
significant. 
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After mitigation measure, impact significance on occupational health and safety 

during decommissioning period 
Characteristics  
Magnitude Extent Duration 

1 (Low) 1 (Low) 1 (Low) Equivalent 

Characteristics 

Importance  

 

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 
2 (Low) 

 

6.3.9.4 Potential impacts on social benefits 

In order to take place demolition properly and in good time, several people will be involved. 

As a result, several employment opportunities will be created for the workers in demolition 
phase of the TMP factory. Therefore, the impact on socioeconomic by TMP factory during 

decommissioning phase may be positive impact. 
 

6.3.9.5 Impact significance on socio- economic during operation phase 

As local people can get job opportunities during decommissioning phase, economic income 
will be increased. Therefore the impact by the TMP factory on socio- economic is positive 

impact. 
 

6.3.9.6 Potential Impacts on Community Health and Safety 

Community health and safety issues during decommissioning phase of TMP factory includes: 
• Potential exposure to odors from solid wastes and wastewater. 

• Increased risk of vehicle or machinery injuries on roads and access routes around 
the community. 

 

6.3.9.7 Impact significance on Community Health and Safety 

There will be impact on Community Health and Safety and the magnitude of impact during 

decommissioning phase of the TMP project will be “Medium”. 
The impact of the project can affect health and safety of people in the vicinity of the project 

area. Therefore, the extent of the impact is “Medium”. 

The period of impact occurrence will be within decommissioning phase and the duration of 
the impact on residential area is considered as “Medium”. 

 
According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is considered as “Medium”. 

Therefore, the impact on Community Health and Safety by TMP project is medium and 

the significance of the impact is be “Medium”. 
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Table 6- 36 Impact significance on community health and safety during decommissioning phase  

Characteristics  

Magnitude Extent Duration   

2 (Medium) 2 

(Medium) 

2 (Medium) Equivalent 

Characteristics 

Importance  

Characteristics = 2+2+2 = 6 2 (Medium) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

4 (Medium) 

 

6.3.9.8 Mitigation measures for community health and safety 

Specific recommendations to minimize risks to communities include: 

• Monitoring and recording all potentially harmful products and activities, and manage 

them to minimize the risk to communities. 
• Implement best practice guidelines for management of potentially harmful products. 

• Using biological or lower-risk-profile products, if available. 
• Ensure that animals and unauthorized people are not present in the areas where 

chemicals or other potentially harmful products are handled, stored, or applied. 

• Apply proper solid waste and wastewater management systems. 
• Establishing “Emergency Response Plan” especially for accidental ammonia leakage 

including communication system for delivering information and guidelines to 
residents near factory compound during emergency situations. 

 

After mitigation measure, the impact on community health and safety will become less 
significant. 

 
 

After mitigation measures, impact significance on community health and safety during 

decommissioning phase 
Characteristics  

Magnitude Extent Duration 

1 (Low) 1 (Low) 1 (Low) Equivalent 
Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance = Characteristics x 

Importance 

2 (Low) 
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7. Cumulative impacts 

7.1 Cumulative impact assessment 
Cumulative impacts typically refer to those effects on local communities and ecosystems 
which result from incremental direct and indirect effects from the proposed project as well as 

added contributed effects from other projects or actions at and around the same projected site 
area. The cumulative effects in relation to existing activities at the local environment were 

reviewed and assessed for significance. 
 

According to the onsite surveys and interviews with the nearby community, there are no 

similar Marine Production services around the proposed project site. Thus, the cumulative 
effects of the same marine processing activities cannot be found around its vicinity, however, 

as the proposed project is located near the community comprising of mainly Ann Taw village, 
the potential impacts likely affected by the factory can lead the cumulative effect on the 

existing air quality which is already affected by local activities including the markets and 

restaurants (coffee shops, cafeteria), bus station, car servicing centre and other business 
activities etc. 

 

The following Figure 7.1 shows the Thantwe Marine Production ( TMP) factory located near 
the Ann Taw village, Dwar Ya Wati (B) ward, Thandwe township, Rakhine state. 

 

Figure 7.1 TMP factory with nearby surroundings 
 

7.2 Cumulative impact on air quality 
The air pollution generated by the activities of the TMP factory will result in cumulative impact 

on the existing air quality which is affected by other local activities including the markets and 
restaurants (coffee shops, cafeteria), bus station, car servicing centre and other business 

activities. Cumulative impacts refer to the incremental effect of several activities that may have 
an individually minor, but collectively significant, impact on air quality. 
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7.3 Cumulative impact on noise quality 
The cumulative noise impact at a residence is the noise received at that residence when two or 
more of the industries or business activities are operating simultaneously 

 

In terms of noise impact, there can be cumulative noise impacts which are likely affected by 

the proposed TMP Factory’s activities resulting from compressors, generators and vehicles 
etc., and other existing business activities which are simultaneously running in the same 

vicinity. These activities will increase the baseline noise level. 

 

7.4 Cumulative impact on water quality 
The TMP Factory is currently utilizing the water from the own water reservoir as well as the 

tube wells. Water supply is required in the proposed plant for the production process, cool 
storage processes and the flake ice making plant. In addition, it is also used for canteen purpose 

and sanitation. The total water requirement of the plant is 870,000 (estimate) gal/month. Whilst 

about 60% of total water usage is for the manufacturing process and 40% of the water usage is 
for the general/domestic use. According to the nature of the factory process, there will be much 

cumulative increase in water usage. 

 

7.5 Cumulative impact on traffic 
There will be a cumulative increase in automobile and truck traffic in the vicinity of TMP 
factory as a result of not only from the factory’s existing activities also from the bus station 

situated near the factory. 
It is expected that there will be an increase number of vehicles at the main road during the 

hours of 8:00 a.m. to 5:00 p.m. 

 

7.6 Cumulative impact on solid waste and wastewater 
Solid wastes particularly sludge released from the wastewater treatment, wastes generated from 

the processing activities and domestic wastes are currently disposed with the factory’s own 
arrangement since there is no municipal waste collection system yet in Thandwe. 

 

Furthermore, the impact of solid waste disposal from the factory as well as solid wastes 

generated from various activities of nearby community around the factory premises would 
likely to contribute towards the incremental deleterious effects on surrounding environment 

particularly health, aesthetic and odor issue. The cumulative effect of wastewater disposal into 

the Thandwe river is one of the major impacts on the environment especially for local 
community who is relying for their daily life of livingbeing. The wastewater discharge by the 

factory can cause more or less significant 
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cumulative impact on the river body and its habitant in which other effluents are also being 
released from local community. 
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8. Environmental management plan (EMP) 

8.1 Introduction 
Proper implementation of a comprehensive Environmental Management plan (EMP) will 
ensure that TMP factory meets regulatory and operational performance (technical) criteria. 

This section describes the modalities provided in the project for the implementation of the 

proposed mitigation measures to its potential negative impacts. 
 

It proposes the institutional responsibilities for the implementation of the mitigation measures, 
the implementation indicators, and the time frame for monitoring and follow-up for the 

implementation activities. Environmental Management Plan for each phase (Construction 

phase, operation phase and demolition phase) provides specific environmental guidance for 
each activity of a project. The intention of the Environmental Management Plan is to ensure that 

activities borne from the construction, operation and demolition phase of the project are 
managed and mitigated in order to ensure that the impacts will be within applicable national 

standards. 

 

8.2 Objectives of the environmental management plan 
Environmental Management Plan (EMP) for all the identified environmental impacts during 
construction and operational stages of TMP factory is prepared to ensure that sufficient 

procedural measures are in place to reduce and minimize associated adverse impacts to 
acceptable or manageable levels. 

 

This environmental management plan aims at recommending improvements to management 
structures and procedures to ensure that future management recognizes the impacts assessed in 

this. 
 

The strict implementation of the EMP and project management’s strict enforcement of the 

adequate construction practices and standards will greatly reduce the negative impacts of the 
project. 

 
Environmental and social consultants, if necessary, will be engaged to support EMP 

implementation including monitoring. Mitigation measures presented in the following tables 

[Table 8.1 for construction phase, Table 8.2 for operational phase, Table 8.3 for 
decommissioning phase] for all three phases are recommended for the impacts specified for the 

project. 
 

8.3 Environmental and social management plan 
Environmental and Social Management Plan Measures are prepared by the following three 

tables: Table 8.1 for construction phase, Table 8.2 for operational phase, Table 8.3 for 
decommissioning phase. 

 

8.3.1 Environmental and Social Management Plan for Construction Phase 
The necessary objectives, activities, mitigation measures, and allocation of costs and 

responsibilities pertaining to prevention, minimization and monitoring of significant negative 
impacts and maximization of positive impacts associated with the construction phase. 

 

 

 

 

 

 



 

8
-2

 
 

E
n

v
ir

o
n

m
e
n

ta
l 

 
 

 
  

  
  
  
  
  
 

 
 

 
 

 
 

  
  
  
  
  

T
h
e
 E

n
v
ir

o
n
m

e
n
ta

l 
M

a
n
a
g
e
m

e
n
t 

P
la

n
 

Q
u

a
li

ty
  

 
 

 
 

 
  

 
 

 
 

 
 

  
  
  
  
  

T
h
a
n
tw

e 
M

a
ri

n
e 

P
ro

d
u
c
ts

 C
o
.,
 L

td
 (

T
M

P
) 

M
a
n

a
g
e
m

e
n

t 

T
a
b

le
8

- 
1
 E

n
v
ir

o
n

m
e
n

ta
l 

a
n

d
 S

o
c
ia

l 
M

a
n

a
g
e
m

e
n

t 
P

la
n

 M
e
a
su

r
e
s 

fo
r
 t

h
e
 C

o
n

st
r
u

c
ti

o
n

 P
h

a
se

 

Im
p

a
c
t 

P
r
o
je

c
t 

A
c
ti

v
it

ie
s/

 

E
n

v
ir

o
n

m
e
n

ta
l 

A
sp

e
c
ts

 

P
r
o
p

o
se

d
 M

it
ig

a
ti

o
n

 M
e
a
su

r
e 

M
o
n

it
o
r
in

g
 

 
 

 
Im

p
le

m
e
n

ta
ti

o
n

 
S

u
p

e
r
v
is

io
n

 
R

e
p

o
r
t 

A
ir

 Q
u

a
li

ty
 

V
e
h
ic

le
s 

m
o
v
e
m

e
n
ts

 
a
n
d
 e

q
u
ip

m
e
n
t 

tr
a
n
sp

o
rt

a
ti

o
n
. 

 

C
o
n
st

ru
c
ti

o
n
 

a
c
ti

v
it

ie
s 

e
m

it
ti

n
g
 

p
a
rt

ic
u
la

te
 a

n
d
 t

o
x
ic

 

g
a
s,

 
in

c
lu

d
in

g
 

c
u
tt

in
g
 

a
n
d
 w

el
d
in

g
 

a
c
ti

v
it

ie
s.

 
 

E
a
rt

h
 

w
o
rk

s 
in

c
lu

d
in

g
 

e
x
c
a
v
at

io
n
 a

n
d
 s

it
e
 

le
v
e
ll

in
g
. 

•
 W

in
d

 b
re

a
k
s 

sh
o
u
ld

 b
e
 c

o
n
st

ru
c
te

d
 

a
ro

u
n
d
 t

h
e
 m

a
in

 c
o
n
st

ru
c
ti

o
n
 

a
c
ti

v
it

ie
s 

a
n
d
 i

n
 t

h
e
 l

o
ca

li
ty

 o
f 

p
o
te

n
ti

a
ll

y
 d

u
st

y
 w

o
rk

s.
 

•
 A

v
o
id

 
e
x
c
a
v
at

io
n
 

w
o
rk

s 
in

 

e
x
tr

e
m

e
ly

 d
ry

 w
ea

th
e
rs

. 

•
 P

ro
h
ib

it
 o

p
e
n
 b

u
rn

in
g
 o

f 
a
n
y

 w
a
st

e
 

a
t 

p
ro

je
c
t 

si
te

. 

•
 S

o
il

 
e
ro

si
o
n
 

a
n
d
 

d
u
st

 
c
o
n
tr

o
l 

m
a
n
a
g
em

e
n
t 

m
e
a
su

re
s 

a
ls

o
 
a
ss

is
t 

in
 t

h
e
 m

a
n
a
g
e
m

e
n
t 

o
f 

a
ir

 p
o
ll

u
ti

o
n
 

fr
o
m

 c
o
n
st

ru
c
ti

o
n

 o
p
e
ra

ti
o
n
s.

 

•
 A

ir
 p

o
ll

u
ti

o
n
 f

ro
m

 v
e
h
ic

le
s 

w
il

l 
b
e 

m
in

im
iz

e
d
 b

y
 u

si
n
g
 l
o
w

 e
m

is
si

o
n
 

e
q
u
ip

m
e
n
t 

a
n
d

 v
e
h
ic

le
s.

 

•
 E

n
su

re
 

th
at

 
al

l 
c
o
n
st

ru
c
ti

o
n
 

e
q
u
ip

m
e
n
t 

a
n
d
 

v
e
h
ic

le
s 

ar
e 

m
a
in

ta
in

e
d
 i

n
 a

c
c
o
rd

a
n
c
e
 w

it
h
 t

h
e 

m
a
n
u
fa

ct
u
re

’s
 r

ec
o
m

m
e
n
d
a
ti

o
n
s.

 

•
 M

in
im

iz
in

g
 m

o
v
em

e
n
t 

o
f 

v
e
h
ic

le
s 

a
n
d
 

c
o
n
st

ru
c
ti

o
n
 

m
a
c
h
in

e
ri

e
s 

p
a
rt

ic
u
la

rl
y
 o

u
ts

id
e 

th
e 

p
re

m
is

e
 o

f 

p
ro

je
c
t 

si
te

 
to

 
a
v
o
id

 
fu

rt
h
er

 
d
e
st

ru
c
ti

o
n
. 

•
 F

u
e
l 

e
ff

ic
ie

n
t 

st
o
v
e
s 

a
n
d

 c
o
o
k
in

g
 

T
h
e 

S
it

e 
M

a
n
a
g
e
r 

/ 
H

S
E

 
O

ff
ic

e
r 

w
il

l:
 

•
 

E
n
su

re
 w

e
e
k
ly

 i
n
sp

e
c
ts

 th
e 

si
te

 a
n
d
 t

h
e
 h

o
u
se

k
ee

p
in

g
 

o
f 

th
e
 a

re
a
. 

•
 

M
a
k
e
 

su
re

 
th

at
 

sa
fe

 

w
o
rk

in
g

 

c
o
n
d
it

io
n
s 

a
re

 p
ro

v
id

e
d

 fo
r 

th
e
 w

o
rk

e
rs

. 

•
 

E
n
su

re
 

th
at

 
al

l 
tr

u
c
k
s 

h
a
u
li

n
g
 s

o
il

 a
re

 a
d
e
q
u
at

el
y
 

p
ro

te
c
te

d
. 

In
sp

e
ct

 
a
n
d
 

e
v
a
lu

at
e
 

a
ll

 
th

e 
sa

fe
ty

 
a
sp

e
c
ts

 o
f 

th
e 

w
e
ld

in
g
. 

•
 

E
n
su

re
 
th

e
 
P

P
E

 
p
ro

v
id

e
d
 

a
re

 
a
p
p
ro

p
ri

a
te

 
fo

r 
th

e 

a
c
ti

v
it

y
 

a
n
d
 

m
e
e
ts

 
th

e 
st

a
n
d
a
rd

s 
sp

e
c
if

ic
a
ll

y
 

m
e
n
ti

o
n
e
d
 

fo
r 

th
e 

a
c
ti

v
it

ie
s.

 

•
 

K
e
e
p
 

re
c
o
rd

s 
o
f 

a
ll

 
th

e 
in

c
id

e
n
ts

 a
n
d
 m

a
in

te
n
a
n
c
e 

h
is

to
ry

 o
f 

th
e
 e

q
u
ip

m
e
n
t.

 
•
 

E
n
su

re
 t

h
a
t 

re
g
u
la

r 
d
u
st

 

P
ro

je
c
t 

M
a
n
a
g
e
m

e
n
t 

T
e
a
m

 o
n
 s

it
e
 

a
n
d
/o

r 

 

D
e
si

g
n
a
te

d
 

H
S

E
 T

e
a
m

 

W
e
e
k
ly

 
re

p
o
rt

 o
n
 

g
e
n
e
ra

l 
w

o
rk

in
g
 

c
o
n
d
it

io
n
 

 

Y
e
a
rl

y
 a

ir
 

q
u
a
li

ty
 

re
p
o
rt

 



 

8
-3

 
 

E
n

v
ir

o
n

m
e
n

ta
l 

 
 

 
  

  
  
  
  
  
 

 
 

 
 

 
 

  
  
  
  
  

T
h
e
 E

n
v
ir

o
n
m

e
n
ta

l 
M

a
n
a
g
e
m

e
n
t 

P
la

n
 

Q
u

a
li

ty
  

 
 

 
 

 
  

 
 

 
 

 
 

  
  
  
  
  

T
h
a
n
tw

e 
M

a
ri

n
e 

P
ro

d
u
c
ts

 C
o
.,
 L

td
 (

T
M

P
) 

M
a
n

a
g
e
m

e
n

t 

  

Im
p

a
c
t 

P
r
o
je

c
t 

A
c
ti

v
it

ie
s/

 

E
n

v
ir

o
n

m
e
n

ta
l 

A
sp

e
c
ts

 

P
r
o
p

o
se

d
 M

it
ig

a
ti

o
n

 M
e
a
su

r
e 

M
o
n

it
o
r
in

g
 

 
 

 
Im

p
le

m
e
n

ta
ti

o
n

 
S

u
p

e
r
v
is

io
n

 
R

e
p

o
r
t 

 
 

e
q
u
ip

m
e
n
t 

w
il

l 
b
e
 p

ro
v
id

e
d
 t

o
 

re
d
u
c
e
 e

m
is

si
o
n
 f

ro
m

 f
o
o
d
 

p
ro

c
e
ss

in
g

 
a
t 

th
e 

si
te

 
d
u
ri

n
g
 

c
o
n
st

ru
c
ti

o
n
 a

ct
iv

it
ie

s.
 

•
 T

u
rn

 e
q
u
ip

m
e
n
t 

o
ff

 w
h
e
n
 n

o
t 

in
 

u
se

. 

•
 V

e
h
ic

le
 

id
li

n
g
 

ti
m

e 
sh

a
ll

 
b
e 

m
in

im
iz

e
d
. 

•
 A

lt
e
rn

a
ti

v
e
ly

, 
fu

e
le

d
 c

o
n
st

ru
c
ti

o
n
 

e
q
u
ip

m
e
n
t 

sh
a
ll

 b
e
 u

se
d
 w

h
e
re

 

fe
a
si

b
le

. 

•
 S

p
ri

n
k
le

 w
a
te

r 
o
n
 g

ra
d
e
d
 a

c
c
e
ss

 

ro
u
te

s 
w

h
e
n
 n

e
c
e
ss

a
ry

 t
o
 r

e
d
u
c
e
 

d
u
st

 g
e
n
e
ra

ti
o
n
 b

y
 c

o
n
st

ru
c
ti

o
n
 

v
e
h
ic

le
s.

 

•
 C

o
n
st

ru
c
ti

o
n

 m
a
te

ri
a
ls

 o
n
 s

it
e
 t
o
 b

e 

c
o
v
e
re

d
 t

o
 p

re
v
e
n
t 

to
 b

e
 b

lo
w

n
 o

ff
 

b
y
 w

in
d
. 

•
 S

to
c
k
p
il

in
g
 

o
f 

m
a
te

ri
a
l,

 
fo

r 
e
x
a
m

p
le

, 
ro

c
k
s,

 
sa

n
d
 

a
n
d
 

so
il

s 

sh
o
u
ld

 b
e
 m

in
im

iz
e
d
. 

•
 S

to
c
k
p
il

e
s 

sh
o
u
ld

 b
e
 l

o
c
at

e
d
 a

s 
fa

r 

a
w

a
y
 f

ro
m

 r
e
ce

p
to

rs
 a

s 
p
o
ss

ib
le

. 

•
 V

e
g
e
ta

ti
o
n
 o

f 
st

o
c
k
p
il

e
s 

sh
o
u
ld

 b
e
 

u
se

d
 w

h
e
re

 a
 s

to
c
k
p
il

e
 i

s 
n
o
t 
to

 b
e
 

u
se

d
 f

o
r 

a
 m

o
n
th

 t
o
 s

ta
b
il

iz
e
 t
h
e
 

su
rf

a
c
e 

a
n
d

 
p
re

v
e
n
t 

d
u
st

 

g
e
n
e
ra

ti
o
n
. 

•
 P

a
v
e
, 
a
p
p
ly

 w
a
te

r 
w

h
e
n
 n

e
ce

ss
a
ry

,  

su
p
p
re

ss
io

n
 a

c
ti

v
it

ie
s 

a
re

 
p
e
rf

o
rm

e
d
 o

n
 a

 r
e
g
u
la

r 
b
a
si

s.
 

 T
h
e
 C

o
n
st

ru
c
ti

o
n
 T

ea
m

 w
il

l:
 

•
 

E
n
su

re
 p

ro
p
e
r 

w
o
rk

in
g
 

c
o
n
d
it

io
n
 o

f 
v
e
h
ic

le
s.

 

 R
e
p
o
rt

 t
h
e
 i
n
c
id

e
n
ts

 t
o
 T

h
e
 S

it
e
 

M
a
n
a
g
e
r 

/ 
H

S
E

 O
ff

ic
e
r 

if
 a

n
y
. 

 
 



 

8
-4

 
 

E
n

v
ir

o
n

m
e
n

ta
l 

 
 

 
  

  
  
  
  
  
 

 
 

 
 

 
 

  
  
  
  
  

T
h
e
 E

n
v
ir

o
n
m

e
n
ta

l 
M

a
n
a
g
e
m

e
n
t 

P
la

n
 

Q
u

a
li

ty
  

 
 

 
 

 
  

 
 

 
 

 
 

  
  
  
  
  

T
h
a
n
tw

e 
M

a
ri

n
e 

P
ro

d
u
c
ts

 C
o
.,
 L

td
 (

T
M

P
) 

M
a
n

a
g
e
m

e
n

t 

Im
p

a
c
t 

P
r
o
je

c
t 

A
c
ti

v
it

ie
s/

 

E
n

v
ir

o
n

m
e
n

ta
l 

A
sp

e
c
ts

 

P
r
o
p

o
se

d
 M

it
ig

a
ti

o
n

 M
e
a
su

r
e 

M
o
n

it
o
r
in

g
 

 
 

 
Im

p
le

m
e
n

ta
ti

o
n

 
S

u
p

e
r
v
is

io
n

 
R

e
p

o
r
t 

 
 

•
 o

r 
a
p
p
ly

 (
n
o
n

-t
o
x
ic

) 
so

il
 s

ta
b
il

iz
er

s 

o
n
 

a
ll

 
u
n
p
a
v
e
d
 

a
c
ce

ss
 

ro
a
d
s,

 

p
a
rk

in
g
 

a
re

a
s 

a
n
d
 s

ta
g
in

g
 a

re
a
s 

a
t 

 
o
n
st

ru
c
ti

o
n
 s

it
e
s.

 

•
 V

is
u
a
l 

m
o
n
it

o
ri

n
g
 

o
f 

d
u
st

 

d
e
p
o
si

ti
o
n
 

o
n
to

 
su

rf
a
c
e
s 

o
n
 

a
n
d

 
o
ff

-s
it

e 
sh

o
u
ld

 b
e
 r

e
g
u
la

rl
y

 c
o
n
d
u
c
te

d
. 

•
 E

n
su

re
 s

tr
ic

t 
e
n
fo

rc
em

e
n
t 

o
f 

o
n
- 

si
te

 

sp
e
e
d
 l

im
it

 r
e
g
u
la

ti
o
n
s.

 

 
 

 

N
o
is

e
 

Q
u

a
li

ty
 

C
o
n
st

ru
c
ti

o
n
 

a
c
ti

v
it

ie
s,

 v
e
h
ic

le
s 

m
o
v
e
m

e
n
t 

a
n
d
 

m
a
c
h
in

e
ry

 

o
p
e
ra

ti
o
n
s.

 

•
 U

se
 

q
u
ie

t 
e
q
u
ip

m
e
n
t 

(i
.e

. 

e
q
u
ip

m
e
n
t 

d
e
si

g
n
e
d
 

w
it

h
 

n
o
is

e 
c
o
n
tr

o
l 

el
e
m

e
n
ts

),
 

•
 L

im
it

 p
ic

k
u
p
 t
ru

c
k
s 

a
n
d
 o

th
e
r 

sm
a
ll

 

e
q
u
ip

m
e
n
t 

to
 a

n
 i
d
li

n
g
 t
im

e
 o

f 
fi

v
e 

m
in

u
te

s,
 o

b
se

rv
e
 a

 c
o
m

m
o
n

-s
e
n
se

 
a
p
p
ro

a
c
h
 

to
 

v
e
h
ic

le
 

u
se

, 
a
n
d
 

e
n
c
o
u
ra

g
e 

w
o
rk

e
rs

 
to

 
sh

u
t 

o
ff

 

v
e
h
ic

le
 e

n
g
in

e
s 

w
h
e
n
e
v
e
r 

p
o
ss

ib
le

. 

•
 C

a
re

fu
l 

h
a
n
d
li

n
g
 

o
f 

m
at

er
ia

l 
lo

a
d
in

g
 a

n
d

 u
n
lo

a
d
in

g
. 

•
 E

n
su

re
 u

se
 o

f 
si

le
n
c
e
rs

 o
r 

m
u
ff

le
rs

 

o
n
 
h
e
a
v
y
 
c
o
n
st

ru
ct

io
n
 
e
q
u
ip

m
e
n
t 

 

e
n
g
in

e
s.

 

•
 C

o
n
st

ru
c
ti

o
n
 

m
a
c
h
in

e
ry

 
an

d
 

v
e
h
ic

le
s 

w
il

l 
u
n
d

e
rg

o
 

p
e
ri

o
d
ic

 

m
a
in

te
n
a
n
ce

 t
o
 k

ee
p
 t

h
em

 i
n
 g

o
o
d

  

T
h
e 

S
it

e 
M

a
n
a
g
e
r 

/ 
H

S
E

 

O
ff

ic
e
r 

w
il

l:
 

•
 

E
n
su

re
 p

ro
p
e
r 

w
o
rk

in
g
 

c
o
n
d
it

io
n
 o

f 
v
e
h
ic

le
s.

 

•
 

R
e
p
o
rt

 t
h
e
 i
n
c
id

e
n
ts

. 

•
 

E
n
su

re
 t

h
a
t 

n
o
is

e
 l

e
v
el

s 

m
e
e
t 

g
u
id

e
li

n
e
s 

a
n
d
 i

f 
n
e
ce

ss
a
ry

, 

p
u
t 

in
 
p
la

c
e 

n
o
is

e
 
c
o
n
tr

o
l 

m
e
a
su

re
s.

 

•
 

E
n
su

re
 w

e
e
k
ly

 i
n
sp

e
c
ts

 t
h
e 

si
te

 a
n
d
 t
h
e
 h

o
u
se

k
ee

p
in

g
 o

f 
th

e
 a

re
a
. 

P
ro

je
c
t 

M
a
n
a
g
e
m

e
n
t 

T
e
a
m

 o
n
 s

it
e
 

a
n
d
/o

r 

 

D
e
si

g
n
a
te

d
 

H
S

E
 T

e
a
m

 

W
e
e
k
ly

 

re
p
o
rt

 o
n
 

g
e
n
e
ra

l 
w

o
rk

in
g
 

c
o
n
d
it

io
n
 

 

Y
e
a
rl

y
 

n
o
is

e
 

q
u
a
li

ty
 

re
p
o
rt

 



 

8
-5

 
 

E
n

v
ir

o
n

m
e
n

ta
l 

 
 

 
  

  
  
  
  
  
 

 
 

 
 

 
 

  
  
  
  
  

T
h
e
 E

n
v
ir

o
n
m

e
n
ta

l 
M

a
n
a
g
e
m

e
n
t 

P
la

n
 

Q
u

a
li

ty
  

 
 

 
 

 
  

 
 

 
 

 
 

  
  
  
  
  

T
h
a
n
tw

e 
M

a
ri

n
e 

P
ro

d
u
c
ts

 C
o
.,
 L

td
 (

T
M

P
) 

M
a
n

a
g
e
m

e
n

t 

Im
p

a
c
t 

P
r
o
je

c
t 

A
c
ti

v
it

ie
s/

 

E
n

v
ir

o
n

m
e
n

ta
l 

A
sp

e
c
ts

 

P
r
o
p

o
se

d
 M

it
ig

a
ti

o
n

 M
e
a
su

r
e 

M
o
n

it
o
r
in

g
 

 
 

 
Im

p
le

m
e
n

ta
ti

o
n

 
S

u
p

e
r
v
is

io
n

 
R

e
p

o
r
t 

 
 

•
 w

o
rk

in
g
 c

o
n
d
it

io
n
. 

P
e
rf

o
rm

 
re

g
u
la

r 
in

sp
ec

ti
o
n

 
a
n
d
 

m
a
in

te
n
a
n
ce

 
o
f 

p
re

p
a
ra

ti
o
n
 

v
e
h
ic

le
s 

a
n
d
 e

q
u
ip

m
e
n
t.

 

•
 T

u
rn

 
e
q
u
ip

m
e
n
t 

o
ff

 
w

h
e
n
 
n
o
t 

in
 

u
se

. 

•
 T

a
k
in

g
 c

o
n
si

d
e
ra

ti
o
n
 t

o
 b

e
 c

a
re

fu
l 

se
q
u
e
n
c
in

g
 a

n
d
 s

c
h
e
d
u
li

n
g
 t

im
e
s.

 

•
 S

c
h
e
d
u
le

 
n
o
is

y
 

c
o
n
st

ru
ct

io
n
 

a
c
ti

v
it

ie
s 

a
n
d
 t

ra
n
sp

o
rt

a
ti

o
n
 d

u
ri

n
g
 

d
a
y

-t
im

e
 h

o
u
rs

. 

•
 C

o
m

b
in

e
 
n
o
is

y
 
o
p
e
ra

ti
o
n
s 

a
t 

th
e 

sa
m

e
 t

im
e
, 

b
u
t 

a
v
o
id

 c
o
m

b
in

a
ti

o
n
 

o
f 

v
ib

ra
ti

o
n
. 

•
 P

ro
v
id

e
 

P
P

E
 

p
a
rt

ic
u
la

rl
y
 

h
ea

ri
n
g
 

p
ro

te
c
ti

o
n
 

d
e
v
ic

e
s 

fo
r 

th
o
se

 

w
o
rk

in
g

 
in

 n
o
is

y
 a

re
a
s.

 

•
 L

o
c
a
te

 
n
o
is

y
 

p
la

n
t 

a
s 

fa
r 

aw
ay

 

fr
o

m
 

re
c
e
p
to

rs
 a

s 
p
ra

c
ti

c
a
b
le

. 

•
 O

ri
e
n
ta

te
 e

q
u
ip

m
e
n
t 
k
n
o
w

n
 t
o
 e

m
it
 

n
o
is

e
 s

tr
o
n
g
ly

 i
n
 o

n
e
 d

ir
e
ct

io
n
 s

o
 

th
a
t 
th

e
 n

o
is

e
 i
s 

d
ir

e
c
te

d
 a

w
a
y

 f
ro

m
 

re
c
e
p
to

rs
 a

s 
fa

r 
a
s 

p
ra

ct
ic

a
b
le

. 

•
 A

v
o
id

 
in

st
it

u
ti

o
n
s 

se
n
si

ti
v
e
 

to
 

n
o
is

e
 s

u
c
h
 a

s 
se

tt
le

m
e
n
t,

 s
c
h
o
o
ls

, 
h
e
a
lt

h
 i

n
st

it
u
ti

o
n
 
o
r 

o
th

e
r 

o
ff

ic
e
s 

c
lo

se
 t

o
 t

h
e
 p

ro
je

c
t 

si
te
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ig
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su

r
e 
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r
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Im
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m
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S

u
p
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r
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n

 
R

e
p

o
r
t 

W
a
te

r
 

Q
u

a
li

ty
/ 

R
e
so

u
r
c
e
s 

S
o
li

d
 w

a
st

e
, 
li

q
u
id

 

w
a
st

e
 a

n
d
 h

a
za

rd
o
u
s 

w
a
st

e
 r

e
le

a
se

 a
n
d
 

w
a
te

r 
u
sa

g
e
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•
 

L
im

it
 

w
a
te

r 
w

it
h
d
ra

w
a
l 
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e 

a
m

o
u
n
t 

th
a
t 

w
il

l 
n
o
t 
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v
e
rs

e
ly

 

a
ff

e
c
t 

th
e 

g
ro

u
n
d
w

a
te

r 
b
a
la

n
c
e 

a
n
d
 

th
e
 

d
e
m

a
n
d
 

o
f 

th
e
 

lo
ca

l 
c
o
m

m
u
n
it

y
, 

b
y
 

d
e
v
e
lo

p
in

g
 

an
d
 

c
o
n
se

rv
in

g
 o

w
n
 

so
u
rc

e
 o

f 
w

a
te

r.
 

•
 

P
ro

m
o
te

 r
e
c
y
c
li

n
g
 a

n
d
 r

e
u
se

 o
f 

w
a
te

r 
a
s 

m
u
c
h
 a

s 
p
o
ss

ib
le

. 

Im
p
le

m
e
n
t 

ro
a
d
 d

ra
in

a
g
e
 s

y
st

em
 

a
n
d
 s

m
o
o
th

 r
o
a
d
 t

o
 l
im

it
 e

ro
si

o
n
. 

•
 

P
ro

m
p
tl

y
 d

e
te

c
t 
a
n
d
 r

e
p
ai

r 
o
f 

w
a
te

r 
p
ip

e
 a

n
d
 t
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n
k
 l

ea
k
s.

 

•
 

E
n
su
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 t

a
p
s 
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o
t 

ru
n
n
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g
 w

h
en

 

n
o
t 
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 u

se
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•
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ro

p
e
r 
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c
y
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n
g
 

o
f 

w
a
te

r 
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o
m

 

o
th

e
r 

u
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fo

r 
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n
k
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n
g
 

d
u
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y
 

p
a
v
e
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c
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n
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d
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c
ts

 o
n
 m

it
ig

a
ti

o
n
 m

a
tt

e
rs

 f
o
r 

w
a
te
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 c
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b
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p
e
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y
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n
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e
c
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b
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b
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b
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e
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 d
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 c
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b
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•
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o
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o
n
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•
 

C
o
n
d
u
c
ti

n
g
 r

e
g
u
la

r 
tr

a
in

in
g
, 

m
o
n
it

o
ri

n
g
, 

a
n
d

 
in

sp
e
ct

io
n
 

sc
h
e
m

e
s 

to
g
e
th

e
r 

w
it

h
 
k
e
e
p
in

g
 t

ra
c
k
 o

f 
w

at
e
r 

u
se

s 

m
in

im
iz

e
s 

w
a
st

e
 a

n
d
 l

ea
k
s 

fr
o
m

 

fa
u
lt

y
 c

o
n
n
e
c
ti

o
n
s 

a
n
d
 f

a
u
ce

ts
. 

•
 

O
p
e
n
 s

to
c
k
p
il

e
s 

o
f 

c
o
n
st

ru
c
ti

o
n
 

m
a
te

ri
a
ls

 o
r 

c
o
n
st

ru
c
ti

o
n
 w

a
st

e
s 

o
n
si

te
 s

h
o
u
ld

 b
e
 c

o
v
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d
 w
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h
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n
 o
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m
il

a
r 
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c
 d

u
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n
g
 

ra
in

st
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rm
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•
 P

ro
v
id

e
 m

e
a
su

re
s 

to
 p

re
v
e
n
t 
th

e
 

w
a
sh

in
g
 a

w
a
y
 o

f 
c
o
n
st

ru
c
ti

o
n
 

m
a
te

ri
a
ls

, 
so

il
, 
si

lt
 o

r 
d
e
b
ri

s 
in

to
 

a
n
y
 d

ra
in

a
g
e
 s

y
st

e
m

 o
f 

o
p
e
n
 

st
o
c
k
p
il

e
s 

o
f 

c
o
n
st

ru
c
ti

o
n
 

m
a
te

ri
a
ls

. 

•
 C

o
m

p
ly

 h
a
za

rd
o
u
s-

m
a
te

ri
al

s 

h
a
n
d
li

n
g
 p

ro
ce

d
u
re

s 
to

 r
e
d
u
c
e
 t

h
e 

p
o
te

n
ti

a
l 

fo
r 

a
 s

p
il

l 
d
u
ri

n
g
 

c
o
n
st

ru
c
ti

o
n
, 
a
n
d
 w

il
l 
in

c
lu

d
e
 a

n
 

e
m

e
rg

e
n
c
y

 r
e
sp

o
n
se

 

p
ro

g
ra

m
 t

o
 e

n
su

re
 q

u
ic

k
 a

n
d
 s

a
fe

 

c
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n
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p
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c
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sp
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ls
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S

u
p
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R

e
p

o
r
t 

S
o
il

 Q
u

a
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ty
 

Im
p
ro

p
e
r 

st
o
ra

g
e
, 

h
a
n
d
li

n
g
 

an
d
 

d
is

p
o
sa

l 
o
f 

fu
e
ls

, 
lu

b
ri

ca
n
ts

, 

c
h
e
m

ic
a
ls

 a
n
d
 

h
a
z
a
rd

o
u
s 

li
q
u
id

 

o
n
si

te
, 

a
n
d
 p

o
te

n
ti

a
l 

sp
il

ls
 f

ro
m

 t
h
e
se

 

li
q
u
id

 m
a
te

ri
a
ls

. 
 
E

a
rt

h
 w

o
rk

s 
su

c
h
 a

s 
e
x
c
a
v
at

io
n
, 
si

te
 

le
v
e
ll

in
g
 a

n
d
 

c
le

a
ra

n
c
e
, 

an
d
 

ru
n
o
ff

s.
 

•
 

A
ll

 c
h
e
m

ic
al

s,
 p

a
in

t,
 a

n
d
 f

u
e
l 

c
o
n
ta

in
e
rs

 w
il

l 
b
e
 p

ro
p
e
rl

y
 s

e
al

e
d
 

a
n
d

 
ri

g
o
ro

u
s 

sp
il

l 
p
re

v
en

ti
o
n
 

m
e
c
h
a
n
is
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w
il

l 
b
e
 e
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p
lo

y
e
d
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S
p
il
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il
l 

b
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m
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d
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 s
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p
 s
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n
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il

 p
o
ll

u
ti

o
n
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c
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 p
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8.4 Air Quality Management Sub-Plan 

8.4.1 Objectives 

Monitor air quality to ensure compliance with National Environmental (Emission) air quality 

standards. 

8.4.2 Legal Requirements 

Myanmar applicable legislation and regulation include: 
• The Constitution of the Republic of the Union of Myanmar (2008); 

• Myanmar Environmental Conservation Laws, (2012); 
• Environmental Conservation Rules (2014); 

• National Environmental Quality (Emission) Guideline (2015). 

•The Order on the Operation of Business Relating to Ozone Depleting Substance, (2014 April 25) 
• Notification on the import of hydrochlorofluorocarbons (HCFCs/R-22), which is a substance that 

destroys the ozone layer, and three horsepower (2.5) or less air conditioners (HCFCs/R-22 based 
split and window type air conditioner equipment) in 2020 

 

ECD / MONREC have indicated that the discharge standards shown in Table 8-4 below would be 
applicable for Fish processing factory. 

 
Table8- 4  NEQG/ Air Quality Standards 

Pollutant 
Averaging Period National Environmental Air Quality 

Guideline (ECD)/WHO 

Guideline (24hr average) 

PM10 Annual 20 µg/m3 

24 hours   50 µg/m3 

PM 2.5(µg/m3) Annual 10 µg/m3 

24 hours 25 µg/m3 

NO2* Annual 40 µg/m3 (annual) 

1 hour 200 µg/m3 

SO2 Annual  50 µg/m3 

24 hours 20 µg/m3 

CO * 1 hour 30,000 µg/m3 (one hr) 

8 hours 10,000 µg/m3 (8 hr) 

O3* (8hr) 100 µg/m3  

H2S (7-10 ppm) 

 

Air emission level 2 mg/m3/ Work place 

10-15 mg/m3 (WHO, EHC 19.1981) 

NH3  Air emission level 1 mg/m3/ Urban 

concentrations are typically in the range of 

5 - 25 μg/m3 (Ammonia 

(EHC 54, 1986) 
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Figure 9. 1  Air Sampling Location  

 

Table8- 5  Air and Noise Monitoring coordinates 

Points Air Quality 
Point 

Locations Coordinates 

1 AQ1 Factory Compound 18.471427°N 94.373074°E 

2 AQ2 Nan Taw Monastery 18.470836°N 94.360302°E 

3 AQ3 Ann Taw Monastery 18.470312°N 94.380606°E 

 
Table8- 6  Sub Management Plan for Air Quality Monitoring 

Environmental Impact Assessment – Construction Phase 

Air 

Quality  

Construction 

Activities 

 

Particulate Matter 

Increasing and 

deterioration of air 

quality 

 

 

- Spray water on roads when 
needed to keep dust down which 

can restore underground 
recharging 

- Minimizing land clearance to a 

minimum especially during the 
dry season 

- Construction materials on site to 
be covered to prevent to be 

blown off by wind. 

- Hauled soils are adequately 
covered after the excavation and 

site leveling. 
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Vehicles 

movements and 

equipment 

transportation, 

Generators and 

Vehicles fuel 

usage  

 

• Following manufacturer’s instruction of 

using equipment and vehicles 

• Giving guidelines on vehicle speed 

on access road and site and Limit and 

inspect the number of vehicles to be 
done effectively with the use of  least 

number of vehicles. 
• Reuglary insepct fuel usage by 

incharge not to be unnecessarily 

wasted. 

Environmental Impact Assessment – Operation Phase 

Air quality Fugitive 

emissions 
through cold 

store 

equipment 

 

Deterioration of air 

quality due to gas 

emission 

- Following the SOP for fugitive emission 

(e.g. Daily inspection to detect of 
refrigerant leaks) 

- Inspection for loose of valves & 

pump on a weekly basis 

- Weekly monitor and maintain filters. 

- Removing refrigeration oil from the 

refrigeration system as needed for 

proper system maintenance. 
- Comply periodical maintenance 

according to manufacturer’s 
recommendation. 

- Comply periodical maintenance 

according to manufacturer’s 
recommendation. 

- Inspection of the vents to make sure that 

are well fitted with filters to minimize 
CO2, ammonia emission. 

- Planning to establish ammonia 

detecting system which can also 
activate ventilation fans and trigger 

remote alarms to prevent PM2.5 air 
pollution. 

- Installation of a manual check valve 

in the ammonia charging line in a 
location close to main control valve. 

Gaseous and 

particulate 

emission from 

vehicles, backup 

generator, etc. 

Deterioration of air 

quality due to 

particulate and gas 

emission 

- Educating drivers and vehicle 
operators to stop engine idling. 

- Education and training programs 

with competitions to encourage all 
employees to actively participate in 

energy saving. 
- Ensuring all vehicles and machines 

used in  operation are in good 

condition. 

- Systematic arrangement of delivery 

operation schedules and times. 
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Environmental Impact Assessment – Decomissioning Phase 

Air quality • Demolition 

activities 
• Deterioration of 

air quality due to 
particulate 

matter 

Avoiding demolitions works in extremely 

dry weathers 

 • Heavy 

machinery/ 

vehicles such as 

bulldozers and 

loaders 

• Deterioration of 
air quality due to 

greenhouse gas 
emission 

Demolishing materials on site to be covered 

to prevent to be blown off by wind 

 • Pollution to local 

ambient noise 

and vibration 

level 

• Deterioration of 
air quality due to 

greenhouse gas 

emission 

- Switching off engines of vehicles or 

machinery not being used 

- Scheduling noisy decommission 

activities and transportation during 

day-time hours 

- Providing PPE, particularly hearing 

protection devices for those 

working in noisy areas 

 

 

8.4.3 Implementation Schedule 

The monitoring activities will be performed as mentioned in the tables above. The Plan has to be 

revised accordingly after every project activity conducted, in order to guarantee the compliance 
with Myanmar laws. 

 

8.4.4 Responsibilities 

Day to day supervision will be done by operation incharge and HACCP team and Over all 

supervision will be done by TMP. Roles and responsibilities are as follows: 
• TMP oversees overall operation process from raw materials receiving to finished products. 

• TMP review and take action for any issues in relation to the report form supervisor, HACCP 
team leader, manager and HSE in charge. 

• TMP has to report, as soon as possible, the failures of his or her responsibility, other 

implementation, ECC or EMP. If dangerous impact caused by this failure or failure should be 
known by the Ministry the project proponent has to submit within 24 hours and other than this 

situation has to submit within 7 days from knowing it. 
• TMP will have to monitor air quality baseline monitoring biannually and submit monitoring 

report to ECD in accordance with NEQG guideline. 

 
• HACCP team leader is providing relevant operation activities according to their relevant section 

on a daily basis and reported to Director and Managing Director.  
 

8.4.5 Budget allocation for air quality sub-management plan 
 
TMP will use 2% of the total investment for EMP cost. The total investment of TMP is 

1,000,000,000 MMK ( 1 billion). Then the estimated cost for the management plan is 20,000,000 
MMK – (round about USD 9523 with the year 2023 exchange rate). The budget allocation for  

air quality management plan including mitigation measures and air monitoring is under the 

following table. 
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Table8- 7  Budget allocation of Air Quality Management Sub-Plan 

 

Environmental Factors Activities Responsibility 
Estimated 

Budget 

Operation phase 

Air Quality 

  

Air Quality Management HSE Team USD 2300 

  

 

8.5 Noise Management Sub-Plan 

8.5.1 Objectives 

To minimize noise disturbance to nearby community. 
 

8.5.2 Legal Requirements 

Myanmar applicable legislation and regulation include: 

• The Constitution of the Republic of the Union of Myanmar (2008); 
• Myanmar Environmental Conservation Laws, 2012 

• Environmental Conservation Rules, 2014 

• National Environmental Quality (Emission) Guideline (2015) 
 

Noise pollution will be regulated based on national environmental emission guidelines   
NEQG for residential areas are the following; 

• 55 dBA during daytime (daytime hours 07:00 to 22:00). 

• 45 dBA during night-time (night-time hours 22:00 to 07:00). 
 

8.5.3  Overview Maps and Site Layout 

Noise Quality Monitoring was conduct within the premise in 1) Factory compound, 2) Nan Taw 

monastery, 3) Ann Taw monastery 4) Working area 

 
Table8- 8  Noise sampling locations  

 
Points 

 
Locations 

Noise Quality Point Coordinates 

 N E 

1 Factory compound NQ1 18.471427° 94.373074° 

2 Nan Taw monastery NQ2 18.470836° 94.360302° 

3 Ann Taw monastery NQ3 18.470312° 94.380606° 

4 Working area NQ4 18.471311° 94.372809° 
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Figure 9. 2  Noise Monitoring Sampling Location 
 

 

 

Table8- 9  Sub-Management Plan of Noise Quality Monitoring 

Environmental Impact Assessment – Construction Phase 

Noise and 

vibration 

Noise  

nuisance due 

to 

mobilization 

and 

construction 

machines 

A substantial 

permanent 

increase in 

ambient noise 

levels in the 

project vicinity 

- Construction machinery and vehicles will 

undergo periodic maintenance to keep them 

in good working condition. 

- Turn equipment off when not in use. 

- Reporting the incidents. 

- Ensure that noise levels meet NEQG 
Ensure weekly inspects the site and the 

housekeeping of the area. 

Environmental Impact Assessment – Operation Phase 
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Noise and 

vibration 

Industrial 

Activities and 

vehicle loading 

and unloading 

Increase in noise 

level during 

operation process 

Biannaully monitoring the noise levels 

complied with NEQG and if exceed the 

standard limits, suitable mitigation 

measures will be conducted. 

 

Using quieter refrigeration equipment. 

Undertaking regular maintenance, this 

can decrease noise level and 

effectiveness. 

 

Turning off some equipment which are 

not using on a daily basis. 

 

Installing solid fence without gaps 

between refrigerators and generators. 

Modification of the fan or compressor 

unit whenever in necessary. 

 

Adopting the speed limit for all vehicles 

within the project site. 

Environmental Impact Assessment – Decomissioning Phase 

2. Noise and 

Vibration 

2.1 Demolition 

activities 

2.1.1 

Pollution to local 

ambient noise and 

vibration level 

Switching off engines of vehicles or 

machinery not being used 

Scheduling noisy decommission 

activities and transportation during day-

time hours 

Providing PPE, particularly hearing 

protection devices for those working in 
noisy areas. 

 

8.5.4 Implementation Schedule 

The monitoring activities will be performed as mentioned in the tables above. The Plan has to be 

revised accordingly after every project activity conducted, in order to guarantee the compliance 
with Myanmar laws. 

8.5.5  Responsibilities 

Day to day supervision will be done by operation in-charge and Over all supervision will be done 

by TMP. Roles and responsibilities are as follows: 

• TMP oversees overall operation process from raw materials receiving to finished products. 
• TMP review and take action for any issues in relation to the report from HACCP Team leader 

and Manager. 
• TMP has to report, as soon as possible, the failures of his or her responsibility, other implementation, 

EMP. If dangerous impact caused by this failure or failure should be known by the Ministry the project 

proponent has to submit within 24 hours and other than this situation has to submit within 7 days from 

knowing it. 

• TMP will have to monitor noise monitoring biannually and submit monitoring report to ECD 
in accordance with EQEG guideline. 
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• HACCP Team leader and Manager are providing relevant operation activities according to their 

relevant section on a daily basis and reported to Director and Managing Director. The detailed 

responsibilities of HACCP team leader are described in Section 4.3 Project Proponent 
Information. 

 

8.5.6 Budget allocation for noise management plan 
 

TMP will use 2% of the total investment for EMP cost. The total investment of TMP is 
1,000,000,000 MMK (1 billion). Then the estimated cost for the management plan is 20,000,000 

MMK – (round about USD 9,523 with the year 2023 exchange rate). The budget allocation for  
noise management plan including mitigation measures and noise monitoring is under the 

following table. 

 
 

Table 8- 10 Budget allocation of Noise Management Plan 
 

Environmental Factors Activities Responsibility 
Estimated 

Budget 

Operation phase 

Noise Pollution control for noise HSE Team USD 2300 

  

 

 

8.6  Wastewater Management Plan 

8.6.1 Objectives 

The Wastewater Management Plan will have the following objectives: 
• Monitor water use: the Plan will set procedures for estimating water used by the project, 

identifying activities that use this resource, and following a reporting procedure for registering 

volumes of water used; 
• Minimise water use: the Plan will provide a series of measures to be considered for minimising 

the use of water; 
• Monitor surface water quality 

• Monitor ground water quality 

 

8.6.2 Legal Requirements 

 

Myanmar applicable legislation and regulation regarding the water resources include: 

 
• The Constitution of the Republic of the Union of Myanmar (2008); 

• Myanmar Environmental Conservation Laws (2012); 
• Environmental Conservation Rules (2014); 

• National Environmental Quality (Emission) Guideline (2015); 

• Public Health Law (1972); 
• The Prevention and Control of Communicable Disease Law (1995); 

• Fresh Water Fisheries Law (1991 Section 40); 
• The Underground Water Act (1930); 
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• Conservation of Rivers, Creeks and Water Resources Law, 2006 (Section 24 (b), 

21(a)(b), 19, 11(a) (b)); 

• The Prevention of Danger of Hazardous Chemical and related Substances Law, 2013 
(Section 16,17,23,27 

• Municipal Law, Rakhine State, 2013 (Section 25) 
 

MONREC has established environmental quality standards, the National Environmental Quality 

Standard [Legal Reference: ECL 2012 (Article 2c) and EQS 2016]. ECD / MONREC have 
indicated that the discharge standards shown in Table 8-12 below would be applicable for Fish 

processing factory.  
 

Table8- 11 National Drinking Water Quality Standard 

No. Test Parameter Unit NDWQS 

1 Ammonia Nitrogen  1.5 

2 Chloride mg/l 250 

3 Manganese mg/l 0.4 

4 pH  6.5-8.5 

5 Iron mg/l 1 

6 Total Dissolved Solid mg/l 1000 

7 Conductivity mg/l 1500 
8 Turbidity FTU 5 

9 Total Alkalinity mg/l-

CaCO3 

30-250 

10 Total Hardness mg/l N/A 

11 Chloride mg/l 250 
12 Magnesium mg/l 150 
13 Calcium mg/l 200 

14 Sulfate mg/l 250 
15 Zinc mg/l 3 

16 Colour Pt-Co 15 
17 Arsenic mg/l 0.05 

18 Copper mg/l N/A 
19 Total Coliforms MPN/100 

ml 
0 in 100 ml 

 

Table8- 12  Industrial wastewater effluent parameters of national environmental emission 

guidelines   

 

No. 
Test Parameter 

Unit 
NEQG 

1 BOD mg/l 40 
2 COD mg/l 150 

3   Oil and Grease mg/l 10 
4 pH S.U.a 6-9 

5 
Temperature 
Increase 

°C 
<3b 

6 Total Phosphorus mg/l 2 

7 
Total Suspended 
Solid 

mg/l 
50 
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8 Total coliform 100ml 400 
9 Total Nitrogen mg/l 10 

Table8- 13  Sub-Management Plan of Water Quality Monitoring 

Environmental Impact Assessment – Construction Phase 

3. Water 

Quality 

3.1 Removal of 

vegetation, top 

soil level and 

ground surface  

3.1.1 Release of 

suspended 

soil to the 
water flows 

 

Implementation of road drainage 

system and smooth road to limit 

erosion. 

3.2Constructing 

landforms that 

change water 

flow paths 

3.2.1 Improper 
wastewater 

disposal 
from 

cleaning 

vehicles and 
equipment  

Covering open stockpiles of 
construction materials or construction 

wastes on-site with tarpaulin during 
rainstorms 

 

Proper recycling of water from other 
uses for sprinkling dusty pavements. 

 
 

Developing waste management plan 

and employed. 
 

 
All chemicals, paint, and fuel 

containers will be properly sealed 

and rigorous spill prevention 
mechanism will be employed. Spills 

will be immediately treated to stop 
subsequent water pollution. 

 

Providing measures to prevent the 
washing away of construction 

materials, soil, silt or debris into any 
drainage system of open stockpiles of 

construction materials. 
 3.2.2 Poor sanitation 

facilities that 

may result 

into surface 

water 

pollution 

through 

improper 
sewage 

management 

 

 

 

 

 

Providing measures and working 

instruction to prevent the washing away 

of construction materials, soil, silt or 

debris into any drainage system  

 

Ensuring that all septic tanks’ capacity is 

adequate and impervious to leaks. 
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Environmental Impact Assessment – Operation Phase 

4. Water 

Quality 

Wastewater 

treatment Plant 

Wastewater 

Discharging 

 

 

 

 

 

 

 

 

Wastewater from processing are 

collected in 4 continual concrete 
tanks, treated using limestone and 

charcoal and stored in the circular 
tank for retention time. The treated 

effluent is finally disinfected with 

chlorine in the final outlet tank. The 
sludge is quarterly salvaging from all 

concrete tanks and these are disposed 
of at the contractor or  respective 

CDC. 

 
Optimizing correct dosage and 

application of the cleaning agents. 
 

Promptly detecting and repairing of 

water pipes and tank leaks. 

Leakage and 

damaging WWTP 

facilities 

Regularly and routinely check and 

maintain the waste treatment facilities 
to improve efficiency and biannually 

monitor the wastewater quality. 
 

Conducting careful inspection and 

regularly monitoring of WWTP and 
losses or leaks from the valves, 

pumps, flanges and seals of the liquid 
chemical conveyors. 
 

Equipping the outlets of wastewater 

channels in 4 serial concrete tanks 

with screens and fat traps. 

 

Chemical Leakages Surface and ground 

water pollution 

In the event of  a spill or leak, 

developing work place SOP to 

prevent contamination e.g. (providing 
sweep with spray kit at every corner 

of operation site.) 

 

Replacing of damaged and 

deteriorated ammonia pipes. 

 

Removing refrigeration oil from the 
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refrigeration system as needed for 

proper system maintenance. 

 

 Overall Impacts Surface and ground 

water pollution 

Careful inspection to prevent drainage 

flooding during rainy season. 
 

Properly storage of the materials 
under the roof to prevent dumping 

into the water courses in the rainy 

season. 
 

Regular visual inspection of 
surrounding marine environment for 

Waste. 

 
Storing, disposing and cleaning up all 

diesel and hazardous materials 
according to the respective MSDS. 

 

Disel/fuel are stored in a dedicated area 
which is installing drip trays / walls 

with impermeable flooring. 

 Domestic 

Wastewater 

Impacts to surface 

water quality 

• Installing water efficient toilets 

and shower heads. 
 

• Giving guidance and workplace 
SOP Users to conserve water 

e.g. by avoiding unnecessary 

toilet flushing. 
 

• Treat drainage system
 for sediment control. 

 

• Domestic wastewater is treated 
together with industrial 

wastewater by WWTP with  two 
separated pipelines. 

Environmental Impact Assessment – Decomissioning Phase 

3. Water 

Quality 

3.1 
Demolition activities  

3.1.1 Accumulating 

the demolition 
materials which 

cause deterioration 

of water quality 
(such as clay, 

plaster, limestone, 
concrete, mercury 

in the nearby water 

course) 

• Efficiently using water at the site 

for carrying out decommissioning 
activities in order to avoid 

irresponsible water use 

• Properly management for solid 
wastes 

s 
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8.6.3 Implementation Schedule 

The monitoring activities will be performed as mentioned in the tables above. The Plan has to be 

revised accordingly after every project activity conducted, in order to guarantee the compliance 
with Myanmar laws. 

 

8.6.4 Responsibilities 

Day to day supervision will be done by operation incharge and Over all supervision will be done 

by TMP. Roles and responsibilities are as follows: 
 

• TMP oversees overall operation process from raw materials receiving to finished products. 
• TMP review and take action for any issues in relation to the report from HACCP Team leader 

and Manager. 

 
• TMP has to report, as soon as possible, the failures of his or her responsibility, other 

implementation, EMP. If dangerous impact caused by this failure or failure should be known by 
the Ministry the project proponent has to submit within 24 hours and other than this situation has 

to submit within 7 days from knowing it. 

 
• TMP will have to monitor wastewater quality monitoring biannually and submit monitoring 

report to ECD in accordance with EQEG guideline. 
 

• HACCP Team leader and Manager are providing relevant operation activities according to their 
relevant section on a daily basis and reported to Director and Managing Director. The detailed 

responsibilities of HACCP team leader are described in Section 4.3 Project Proponent 
Information. 

 

8.6.5 Budget allocation for wastewater management plan 
 

TMP will use 2% of the total investment for EMP cost. The total investment of TMP is 
1,000,000,000 MMK (1 billion). Then the estimated cost for the management plan is 20,000,000 

MMK – (round about USD 9,523 with the year 2023 exchange rate). The budget allocation for  

wastewater management plan including mitigation measures and water quality monitoring is 
under the following table. 

 
Table8- 14  Budget allocation of wastewater Sub-Management Plan 

Environmental Factors Activities Responsibility 
Estimated 

Budget 

Operation phase 

Noise 

 

 

Pollution control for noise 

 

 

HSE Team USD 2300 

  

 

 

8.7Waste Management Plan 

8.7.1 Objectives 
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The purpose of the procedure is to describe the Waste Management Standards that must be 

implemented where operation in-charge and HACCP Team Leader have operational control. 

The implementation of these Waste Management Standards is aimed to ensure: 
• Full compliance with local environmental requirements 

• To eliminate or minimize the number of serious environmental incidents 
 

This Plan applies to all sectors and activities related to TMP, throughout all operations and includes:  

collection, handling and temporary storage of wastes  
 

8.7.2 Legal Requirements 

The section provides a description of the legal framework relevant to the management of the wastes 

produced during operation activities. 
 

Laws and Regulations 

The Ministry of Natural Resources and Environmental Conservation is the main institutional body 

responsible for setting a framework for waste management at the national level. Similarly, all major 

cities across Myanmar are administrated by City Development Committees that are responsible for 
providing municipal waste management services. 

 
 

Existing Policy and Regulations 

Existing Laws and Regulations are as follows: 

 

National Level 

• The Constitution of the Republic of the Union of Myanmar (2008); 
• National Government Policy (1994); 

• Environmental Conversation Law (March, 2012); 

• Environmental Conservation Rules (June 2014); 
• Environmental Impact Assessment procedures (Dec, 2015); 

• National Environmental Quality (Emission) Guideline (2015); 
• Factories Act (1951) ; 

• Public Health Law (1972); 

 
Rakhine 

 
• The Underground Water Act (1930); 

• The Water Power Act (1927); 
• Municipal Law, Rakhine State, 2013, Section 26, 67 (Subsection 3),  

 

 
In addition, City and Township Development Committees promulgated the solid waste disposal 

and collection by-law providing the legal basis at the local level. For each township, there are 
local by-laws specific to town. These by-laws are based on the township level situation. Thus the 

by-laws are different between each township. MONREC has established environmental quality 

standards, the National Environmental Quality Standard [Legal Reference: ECL 2012 (Article 
2c) and EQS 2016]. Rakhine was developing their relevant CDC law dated Jan 3, 213, “Municipal 

Law, Rakhine Stated, 2013”. 
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8.7.3 Waste Management Principles 

The relevant operation in-charge and Cleaning staff  will be responsible for waste management 

during the operation period and will be required to be in compliance with the local legislation and 
Environmental Management and Monitoring Plan (EMP). TMP will regularly conduct inspections 

during operations to ensure compliance to contract requirements.  
 

8.7.3.1General Waste Management Principles 

Waste management should be addressed through a Waste management system that addresses issues 

linked to waste minimization, generation, transport, disposal, and monitoring. 

 
Municipal Law, Rakhine Stated, 2013 stipulates the following rules regarding to the waste 

management: 

- Any kind of waste (solid/liquid/gas) generated from construction, business, factory and 
gardening is not allowed to dispose of discharge to public places such as roads, drains, lakes, 

streams, creeks and valleys. 
- Providing proper waste management system and hygienic disposal site before collecting the 

wastes by CDC. 

 
- Proper maintenance to operation and developing management plan accordingly if the operation 

is making nuisance and any inconveniences have been occurred to nearby community. 

 
Myanmar Investment Law (2016) states to restrict or prohibit investment activities which affect 

public health, the environment and ecosystems, which produce toxic waste or which engage with 

toxic chemicals as to avoid environmental damage, air and water pollution. 
 

The waste management hierarchy below considers prevention, reduction, reuse, recovery, 
recycling, removal and finally disposal of wastes: 

• prevention (don’t generate waste); 

• reduction (generate less waste by better management and by material substitution); 
• reuse (reuse in its original form); 

• recovery (extract material or energy from a waste); 
• recycle (recycle and reprocess the waste to incorporate it into a new product or new use); 

• disposal (mitigate the hazard through treatment, relocate the waste to another location). 

 

Efforts should be made to eliminate, reduce or recycle wastes at all times, in line with the waste 

hierarchy. At a minimum, the waste materials should be segregated into non-hazardous and 

hazardous wastes for consideration for reuse, recycling, or disposal. 
 

Waste management planning should establish a clear strategy for wastes that will be generated 
including options for waste elimination, reduction or recycling or treatment and disposal, before 

any wastes are generated. 

 

8.7.4  Waste Management and Minimization Plan 

Waste minimization practices are to be applied to all types of waste. In addition, the 
conservation of re-sources (energy, water, gas, and fuel) will be addressed. The waste 

minimization plan is one part in the overall programme of responsible waste management. 
 

Training 
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All cleaning staff will be trained on the Waste Management Plan by HACCP team, so they can 

become familiar with the reporting procedures and the entities involved in the management of 

the wastes derived by the drilling activities.  
• Regular performance of environmental inspections 

• The establishment of periodic exercising of contingency plans 
• Knowledge and compliance with applicable legislation 

• Employee/contractor training 

• Establishing and maintaining codes and operating procedures, and 
• Maintaining detailed records and inventories 

 
WASTE CLASSIFICATION 

The classification of waste generated shall be categorized in 2 main groups according to criteria 

of danger as non-hazardous waste and hazardous waste Classification.  
 

Non-Hazardous Waste 

Non-Hazardous waste presents a lower level of risk to human health and the environment. 

There are 2 types of non-hazardous waste as follows: 

1) General non-hazardous wastes from office, catering services, laundry, household and similar 
ones from industrial activities, e.g. 

 
 

- General waste (e.g. scrap metal, non-biodegradable waste, gardening waste, construction 

material) 
- Recyclable or reusable waste (e.g. paper, wood, drinking plastic bottle, glass) 

 
- Biodegradable waste (e.g. food waste, sewage) 

2) Waste containing or contaminated with hazardous substance in concentration before or after 

treatment to meet the specified international or regulatory discharge criteria which do not 
exceed the standard limit of country, e.g. 

- Produced water 
- Washing Machines 

- Residues from WWTP (Needs to Monitor) 

 
Hazardous Waste 

Hazardous waste defines as any waste which cause danger or likely to cause danger to health or 
the environment by reason of their chemical activity or toxic, flammable, explosive, corrosive, 

or other characteristics, whether alone or when coming into contact with other wastes. Form of 

hazardous waste comprises solids, sludge, liquid and containerized gas and hydrocarbon waste. 
Hazardous waste shall be categorized into 2 main types as follows: 

1) Wastes creating nuisance due to flammability, reactivity, corrosiveness, radioactive, infection, 
toxicity for humans & the environment or  

- General hazardous wastes (e.g. chemical waste and residue, paint, spent and used oil, 
contaminated packing material, special maintenance waste, contaminated sludge, combustion 

residue, photocopy machine, PC printers polluting cartridge, medical waste, filter, fluorescent, 

bulb) 
- Heavy metal wastes (e.g. mercury, arsenic, cadmium) 

- Batteries 
Gas canisters have to be thoroughly bled off prior to being disposed of. 

It is noted that if there will be a presence of incoming heavy metal from reservoir, the incurred 

wastes in contact with the incoming gas or fluid shall be considered as the heavy metal (e.g. 
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mercury, arsenic, cadmium) waste which will require specific handing procedure apart from this 

procedure. 

 
2) Waste containing or contaminated with hazardous substance in concentration which exceeds 

the standard limit of country regulation or international hazardous waste standard for example oil 
concentration or heavy metals containing waste. Laboratory analysis of its waste component shall 

be applied to properly classify this type of waste. 

 
Containers 

All containers should be as follows; 
• Made from durable materials compatible with the waste to be collected, leakage proof, sturdy, 

stable and easily handled, 

• Design to prevent the ingress of animals, escaping odor and place under cover if necessary to 
avoid leachate 

• Dedicated containers (bins, skips, etc.) should be labeled clearly by type of waste for example 
by homogeneous color-coding and illustrated by pictographs, and the potential need for multiple 

language labeling (English and Myanmar) 

• Install adequately in the vicinity of working area, accommodation and office area, Containers 
used for medical or clinical waste shall be marked prominently with universal warning signs. 

Used needles and syringes represent a particular threat as failure to dispose of them safely may 
lead to recycling and repacking which in turn lead to unsafe reuse.  

 

Table8- 15 Sub-Management Plan of Wastes 

Environmental Impact Assessment – Construction Phase 

4.Waste 

disposal 

4.1 Solid waste 

generated from 

construction 

activities 

4.1.1 Contaminate to 

the environment 

(surface and ground 

water), and may be 

vector for disese 

Managing construction materials in a 

way to avoid over-ordering,poor storage 

and maintenance and improper operation 

procedures 

Separating construction wastes into 

reusable items and materials to be 

disposed of or recycled whenever 

possible. 

3. Waste 

Management 

3.1 Solid waste 
from raw materials 

and factory 

operation, 
packaging 

3.1.1 Contaminate 
to the environment 

(surface and 

ground water) 

Waste generation from each activity 
will be recorded. 

 

Produce the log template for 
checking the waste disposal 

compliance. 
 

Ensure all the hazardous waste are in 

secured area followed by the 
instruction showed in label. 

 
Perform the visual inspection of the 

waste containers and complete the 

relevant log.  
 

The logs are the proof that the 
inspections have been performed. 

3.2 Waste Storage 

area 

3.3 Chemical 

residues from 

containers/waste 

packaging materials 
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3.5 Domestic 

waste from 

canteen 

3.5.1 Contaminate 

to the environment 

(surface and 
ground water), and 

may be vector for 
disease 

Food waste (organic waste) will be 

collected by hauled container system 

by CDC, Rakhine State. 

Environmental Impact Assessment – Operation Phase 

Waste generation and disposal of the project site 

including solid waste, liquid waste and hazardous waste. 
 

Improper waste management. 

Regularly inspection on the 

respective section of the operation to 
comply with Good Manufacturing 

Practice (GMP) and Hazard Analysis 

and Critical Control Points 
(HACCP). 

Waste generation rate, waste 
auditing and bulk density will be 

reported once a week for the first 

parameter (waste generation) and 
once a month for the rest two to the 

emergency response in charge and 
shall be placed in a log book. 

 

Following the operation related local 
regulation and local by-laws specific 

to town for municipality. 

All hazardous and non-hazardous 
wastes are disposed according to 

their respective MSDS. 

 Blocked drains should be cleaned 
and salvaged debris properly and  

disposed at approved sites. 

Providing sufficient number of 
proper sanitary facilities provided for 

employees. 

Providing separate bins for food 
waste, metal and other wastes at the 

staff quarters and other facilities on 

site. 

All trash containers in the plant are 

properly sealed at all times to prevent 
waste being blown and scattered, 

leakage of leaches before collecting 

by CDC. 

Wastewater from processing are 

collected in 4 continual concrete 
tanks, treated using limestone and 

charcoal and stored in the circular 
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tank for retention time. The treated 

effluent is finally disinfected with 

chlorine in the final outlet tank. The 
sludge is quarterly salvaging from all 

concrete tanks and these are disposed 
of at the contractor or  respective 

CDC. 

Environmental Impact Assessment – Decommissioning Phase 

4. Waste 

Disposal 

4.1 
Resulting demolition 

materials such as 

concrete, drywall, 

wood, glass, paints, 

pipe and metals and 

garbage, etc. 

4.1.1 

Contaminate to the 

surrounding 
environment 

Returning to market or reuse/ recycle 

of demolition debris. 

 
Daily inspection of the project site 

and completion of logs. 
 

Training employees to take action 

promptly for any oil or hazardous 
material spill. 
 

 

8.7.5  Disposal Methods and Facilities 

The waste disposal methods and facilities available for TMP wastes are as follows: 
 

• Using solid wastes (inedible fish parts and endoskeleton shell parts etc.) as by-products e.g, 

fishmeal. 
• Domestic solid waste such as food residues (organic wastes) and used disinfectant containers, 

damaged fuel containers including glasses, tins, bottles, packing materials, papers, stationeries, 
damaged/expired devices with other miscellaneous will be generated during the operational phase 

of the factory. The waste bins are placed at the appropriately selected areas around the factory. 

After collecting the wastes, CDCs used to collect and dispose at the dump sites. 
• PPE wastes (N 95 or Surgical mask (Non- reusable/ Use for one time only), HEPA (P100 mask), 

Goggles and Face shield, Gown are disposed of at the Hospital Waste Management Guideline if 
these cannot be reusable. 

 

 

8.7.6  Implementation Schedule 

The monitoring activities will be performed as mentioned in the tables above. The Plan has to be 
revised accordingly after every project activity conducted, in order to guarantee the compliance 

with Myanmar laws. 
 

8.7.7 Responsibilities 

Day to day supervision will be done by operation incharge and Over all supervision will be done 

by TMP. Roles and responsibilities are as follows: 

• TMP oversees overall operation process from raw materials receiving to finished products. 
 

 
• TMP review and take action for any issues in relation to the report from HACCP Team leader 

and Manager. 
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• TMP has to report, as soon as possible, the failures of his or her responsibility, other

implementation, EMP. If dangerous impact caused by this failure or failure should be known by

the Ministry, the project proponent has to submit within 24 hours and other than this situation
has to submit within 7 days from knowing it.

• HACCP Team leader and Manager are providing relevant operation activities according to their

relevant section on a daily basis and reported to Director and Managing Director. The detailed

responsibilities of HACCP team leader are described in Section 4.3 Project Proponent
Information.

8.7.5 Budget allocation for wastewater management plan 

TMP will use 2% of the total investment for EMP cost. The total investment of TMP is 

1,000,000,000 MMK (1 billion). Then the estimated cost for the management plan is 20,000,000 

MMK – (round about USD 9,523 with the year 2023 exchange rate). The budget allocation for  

waste management plan including mitigation measures and waste management plan is under the 

following table. 

Table8- 16   Budget allocation of waste Sub-Management Plan 

Environmental Factors Activities Responsibility 
Estimated 

Budget 

Operation phase 

Waste Pollution control for waste HSE Team USD 2300 
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8.8.2 Budgets and responsibilities for environmental monitoring  

Table8- 18  Budgets and responsibilities for environmental monitoring 

 

 

Environmental 

Factors 

Index/ Parameters Responsibility Estimated 

Budget 

Operation phase 

Air Quality National Environmental 

Quality (Emission) Guideline 

(EQEG) 

For both Generator and Flare, 

• PM (PM10, PM2.5) 

• NOx 

• SO2 

• CO 

• VOC 

• O3 

• Methane 

• H2S 

• CO2 

Environmental 

Team 

(Third Party) 

USD 800 

Noise • LAeq 1 hr, 24 hr Environmental 

Team 

(Third Party) 

USD 800 

Effluent 

 

(site runoff 

wastewater 

discharges) 

 

 

and 

National Environmental Quality 

(Emission) Guideline (EQEG) For

 Daily Maximum 

Concentration, 

Environmental 

Team 

(Third Party) 

USD 

800 

  • BOD5 

• COD 

• Oil and Grease 

• PH 

• Temperature 

• Total Coliform 

• Total Phosphorus 

• Total Nitrogen 

• TSS 

  

Hazardous and 

Non-hazardous 

waste 

• Manifest Disposal 

Tracking Report 

and Environmental 

Team 

(Third Party) 

USD 

800 

Social • Environmental watch 

committee collaborated by the 

Municipality 

• Complaint 

Environmental 

Team 

(Third Party) 

USD 800 
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 • Monitoring and solving   

Public and 

Occupational health 
and safety 

• Accidental statistics 
• Cause of accidents 

• Mitigation measures 

Environmental 

Team 
(Third Party) 

USD 800 

 

 

8.9 EMP Budget 

 

The estimated costs for the initial implementation of EMP will be defined on an initial set up 
basis. The EMP cost is planned as the following amount: 

 
The total investment of The Thantwe Marine Products (TMP) Company Limited is 

1,000,000,000 MMK (1 billion), and TMP will use (20,000,000 MMK) - 2% of the investment 

amount for the EMP cost. The estimated costs for mitigation measures will be (12,000,000 MMK) - 

60%  and the monitoring plan will be  (8,000,000 MMK) - 40% of the total. 

The company will revise these costs and develop annual operating costs for the EMP. These 

include the following costs: 

a) Supervision on environment (includes sampling for environmental quality) 
b) Engineering supervision cost 

c) Institutional Strengthening, Training and Capacity Building 
d) Development of Manual of functions and procedures including HSE procedures 

e) Equipment and logistics 

f) The social welfare programs for the employees and the nearby community who needs 
 

8.10 Corporate Social Responsibility 
The Thantwe Marine Products (TMP) Company Limited implements Corporate Social 

Responsibility (CSR) plan together with EMP during the operation period. The objective of 

CSR plan is to conduct the business in a way that is ethical, society friendly and beneficial to 

community in terms of development. 

The project proponent should contribute 2% of the net profit for Corporate Social 

Responsibility (CSR) for the development of local communities including living standards, 

their health, religious organizations and local’s education. Among the 2% of the net profit of 

the project, 0.5% amount should be used for the community development such as waste 

management, 1% should be intended for the local’s health and education and the remaining 

0.5% should be for the donation of pagodas and monasteries. 

The TMP Co. Ltd is contributing towards the following CSR activities throughout the project 

operation phase: 

1) Education support 

-Provision of the supportive materials for the schools located at the community centers 

as well as in the local region. 

 
(1) Health support (1997-2019) 

- Monthly donation of oxygen supply to the Thandwe Hospital 
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- Free Medical Treatment for the employees 

 

(2) Social support 

- Regular social welfares donations to the Fire stations, Fishery Department and local 

community 

- Donation to Disaster relief charity 

- Regular CSR costs are about MMK 100,000,000 per year. 
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9. Emergency response plan 
9.1 Introduction 

This chapter describes the strategy how to manage all possible emergencies along with actions 
required and written procedures to be carried out in order to respond the major hazards. Thus, 

an Emergency Response Plan (ERP) will be established for emergency situations that may arise 

during the production phase of TMP Factory. Moreover, it will give guidance on actions and 
lines of communication in the event of an emergency and outline the respective responsibilities 

of the TMP Factory and Health and Safety (HSE) contractor/Manager. 
 

The objective is to prepare the resources (personnel and equipment) available to respond 
accidents all which can be likely caused by the TMP Factory’s activities, emergency situations 

(leaks, spill, fire, security incident, medical evacuation) and major disasters as well. This will 

lead to identification of potential accidents along with limitation of its consequences as well as 
high level of prevention of the potential negative consequences on humans and environment. 

 

In the TMP Factory, in general, there should be either Emergency response in charge or HSE 
manager and Response Team for the emergencies. The team should be prepared as follows: 

 

• Training of the team members along with their responsibility and equipped with 
the emergency materials. 

• Establishment and provision of the written emergency procedures. 

• Description and availability of the Emergency Response Plan (ERP) in all 
employees and factory workers, and there should be documented and posted. 

• Identification of the locations of the emergency evacuation Muster points. 

• Provision of alarm system and firefighting equipment. 

• Supporting of first aid equipment. 

• Minimizing that should be reasonably practicable the risk to human life, the 
environment, assets and business in the event of an accident or emergency situation 
by ensuring effective and efficient intervention. 

• Ensuring the availability of adequate information on the emergency situations 
through a good communication system. 

• Ensuring efficient management of the emergency through the effective and 

efficient response of all dedicated resources. 

• Identification of the governmental authorities, media and other relevant 
stakeholders to be notified and production of a description of the procedures for 

communicating with them. 

 
The potential emergencies that likely occur at the TMP Factory: 

• Ammonia gas leak 

• Fire/ Explosion 

• Chemical (disinfectants e,g chlorine etc.) exposure 

• Workplace accidents/ Injury 



 

9-2  

Environmental              The Environmental Management Plan 

Quality          Thantwe Marine Products Co., Ltd (TMP) 

Management 

9.2 Emergency policy 
The TMP factory needs to establish policies and oversee all matters of operation of the factory’s 
activities. If as an emergency may occur at any time and, in all likelihood, without warning, it 

is essential to have policies and procedures in place to assure the orderly operation and recovery 

of the factory. 
The established policies and procedures will be set up together with roles and responsibility for 

making decisions and taking actions. 
Thus, emergency management plans described in the above sections should be in line with 

either the responsibility of an emergency service in charge or the factory’s designee and the 

onsite response team. 
 

9.3 Organization of emergency team 
Phase I Emergency management team shall be organized with senior persons available 

in shift and/or trained or experienced with environmental management issues. 

This team shall be constituted with Factory Shift- In charge (for factory 
emergencies) as 

Emergency response in charge/Site Incident Controller and pilot on duty. 
The numbers of the in charge will depend on the factory’s decision and its 

capacity. 

The Workplace Health and Safety representative shall be designated. 

Phase II Emergency team lead by emergency service in charge shall be set up with the 
emergency response team occupying action group. 

Phase III Emergency response team shall be organized immediately in order to be well 
prepared to respond the emergency events that can happen either unexpectedly 
or accidently. 

 

9.3.1 Key Activities and Processes of Emergency Management Team (EMT) 

The EMT is responsible for providing support and assistance to EMT Leader & on-site 
Emergency Response Team (ERT) and ensuring that all tasks assigned are tracked, followed up 

& completed in a safety & efficient manner. 

The following table shall be utilized by EMT during planning process. 
 

Phase Activity 

Evaluate the 

situation 

and progress of the 

response 

Gather, record, analyses and display situation and resource information. 

Obtain a clear picture of the scale and complexity of the incident, and 
assess the incident potential. 

Assess worst-case potential. 
Determine resources required to implement the Incident Action Plan. 

Establish and refresh 

incident objectives 

Formulate and prioritize response objectives. 
Identify analyses and evaluate reasonable response strategies to 

accomplish the overall objectives of the response. 
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and 

strategy 

 

Develop the Incident 

Action Plan 

Determine the tactical direction (i.e. what, why, who, when, where and 
how) and the resources, logistics and strategies for the next operational 

period. 
Define operational periods. 

Identify resource status and availability. 

Configure organizational structure to implement tactics, and determine 
work assignments and specific resource requirements. 
As needed, develop and prioritize Incident Action Plan. 

Prepare and 

disseminate 

the Incident Action 

Plan 

Format the Incident Action Plan in accordance with the level of complexity 

of the incident, and produce a well-prepared outline for an oral briefing or 

written plan. 
Obtain Incident Action Plan attachments and review for completeness and 

approval. 
Ensure the Incident Action Plan is up-to-date and complete in relation to 

the incident situation. 

Reproduce the Incident Action Plan and distribute before the start of the 
next operational period. 

Evaluate and revise 

the 

Incident Action Plan 

Compare planned progress with actual progress on a regular basis, and 
identify deviations or changes in resource availability, mission failure or 

unexpected success, and new safety and environmental considerations. 

Input new information and changes in the situation into the first step of the 
planning process as necessary to modify the Incident. 
Action Plan for the current or subsequent operational period. 
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Figure 9- 1  Organization chart for emergency team 
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9.4 Emergency response procedure 
Before preparing a procedure, a risk assessment will be carried out for estimating how likely it 

is for an emergency event to occur and if it does, how serious or damaging the consequences 
would be. The emergency procedure should provide an appropriate and proportionate response 

to this situation. 

 

9.4.1 Reporting an emergency 
The person who discovered an emergency case shall immediately inform the Factory Manager. 

Whenever there is an imminent or emergency situation, the building must immediately: 
 

1. Activate facility alarms or communications systems to notify personnel to evacuate the 

building. 
2. Notify the relevant department using the following outline: 

a. Your name and name of company 

b. Location of factory, i.e. Kha 1, No.8 Quarter, Dwaryawadi Myo Thit, Thantwe, 
Rachine State, Myanmar. 

c. Describe nature of the case, i.e. fire, chemical spill, ammonia leak or workplace 
accident. 

d. Any other requested information 

3. Go to the parking lot or send someone to the parking lot to direct the relevant department 
to the emergency area. 

4. Contact Electricity Supply Enterprise to secure electrical service to the affected area. 
Electricity Supply Enterprise, Rakhine State - 

Address: Kan Ner Street & Corner of Akyauk Rom Street, Kay Bin Gyi Quarter, 
Sittwe, Rakhine State, Myanmar. 

Phone numbers: 098503015, 043-2022591 

 

5. Assist in assessing the extent of damage caused. 

6. Assess the adequacy of the Emergency Plan and the response by personnel to determine 

if the plan is adequate and if additional training is needed. 
 

Careful and complete details of all emergencies should be recorded in the appropriate log book, 
with each entry giving at least the following information: 

• Date of incident, 

• Item of equipment 

• Details of emergency 

• Details of immediately previous maintenance work carried out to the equipment 

• Previous evidence or warnings of trouble 

• Any special circumstances or other relevant details 

• Action taken to affect both temporary and permanent repairs. 

 

9.5 Emergency response plan for Ammonia leakage 
Ammonia is colourless, lighter than air and chemically reactive. Leakage of Ammonia can 

cause serious health risk to humans. Minor leaks are usually from shaft seals, pipe flanges or 

valve 
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stems. The rooms which have ammonia equipment have to be fitted with ammonia sensing 

alarms which automatically start ventilation systems that vent ammonia gas to atmosphere. 

It has a distinctive pungent odour which can normally be detected by smell at concentrations 
as low as 5 parts per million (ppm). Although the odor of ammonia can be detected by smell at 

concentrations above 5 to 10ppm, people who are used to it can work without discomfort in 

concentrations of approximately 100ppm. Ammonia is hygroscopic meaning high affinity for 
water, it migrates to moist areas like the eyes, nose, mouth, throat, and moist skin. 

 
Concentrations between approximately 150ppm and 200ppm will cause irritation of the 

mucous membranes and the eyes, but normally with no lasting consequences. Exposure to 

concentrations of approximately 1500ppm and above will damage or destroy tissue. 
Concentrations of approximately 2500 ppm and above will rapidly increase the risk of fatality. 

 
The chart below shows the effects of various concentrations of ammonia. 

 

Concentration Effect 

5 ppm Average odor threshold (well below harmful 

health effects) 

100-200 ppm Irritated eyes 

300 ppm Respiratory Protection Required above this 

level 

400 ppm Immediate throat irritation 

500 ppm and below No permanent eye damage to even chronic 

exposure 

1,700 ppm Cough 

2,400 ppm Threat to life after 30 minutes 

5,000+ ppm (vapor) Full body chemical suit required 

5,000+ ppm (pure liquid) Second degree burns with blisters 

7,338 ppm One Hour LC50, lethal concentration (rat) 

 
Anhydrous ammonia is very corrosive, and exposure to it may result in chemical-type burns to 
skin, eyes, and lungs. It may also result in frostbite as its boiling point is -28ºF. 

Especially in the presence of moisture, it reacts with and corrodes copper, zinc, and many 

alloys. For anhydrous ammonia containers, fittings and piping, the materials which are resistant 
to ammonia should be used (e.g., iron, steel, certain rubbers, plastics, and specific non-ferrous 

alloys). 

Ammonia will combine with mercury and form a fulminate which is an unstable explosive 
compound. The halogens (fluorine, chlorine, bromine and iodine), hypochlorite and ethylene 

oxide may cause an explosion when mixed with ammonia. Ammonia may also form explosive 

compounds with gold, silver and mercury as well as their compounds. 
 

Anhydrous ammonia is non-flammable material but ammonia vapour in high concentrations 
(16 to 25 percent by weight in air) will burn. Fire hazard from ammonia is increased by the 

presence of oil or other combustible materials. 
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A clearly documented emergency procedure should be drawn up which details the precise 

duties of all staff and arrangements for evacuation, rescue, first aid, resuscitation, plant 
isolation etc. If seasonal or casual workers are employed, they should be properly trained as 

well. 

Workers should be aware of the danger of ammonia leakage and informed not to approach any 
vapour clouds. 

 

Released anhydrous ammonia will rapidly absorb moisture from air and form a dense, visible 

white cloud. The dense cloud tends to travel along the ground on a cool day. Clouds of vapour 

may often look like steam because of the cooling effect of the released gas. Workers should be 

warned not to enter a visible cloud of ammonia as it can damage lungs. 

The quantity of ammonia released may affect communities several kilometers downwind. The 

impact is depended by: 

• Quantity of ammonia released 

• Mitigation measures applied 

• Wind speed and direction 

• Time of day 

• Ambient temperature 

• Topography 

 
Specific actions needed for ammonia leakage are: 

• Initiating mechanical ventilation systems 

• Initiating electrical isolation of an enclosed area 

• Initiating evacuation procedures 

• Calling external emergency services 

• Wearing specifically identified personal protective equipment 

• Initiating community protection actions 

 

The following requirements are needed for Emergency Response Plan. 

• Pre-emergency planning and coordination with outside parties 

• Personnel roles, lines of authority, training, and communication 

• Emergency recognition and prevention 

• Safe distances and places of refuge 

• Site security and control 

• Evacuation routes and procedures 

• Decontamination 

• Emergency medical treatment and first aid 

• Emergency alerting and response procedures 

• Critique of response and follow-up 

• PPE and emergency equipment 

 
The plan should cover the potential impact on local communities: 

• Neighbors at risk 

• Methods for contacting 

• Crisis communication arrangements 
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Factory should prepare written emergency procedures and make available to all workers. 
Specific details shall be included the following procedures: 

• Notifying workers of the emergency location. 

• Controlling materials that may become dangerous during the emergency. 

• Using and locating emergency personal protective equipment. 

• Locating the system’s emergency discharge valve. 

• Using and accessing emergency lighting. 

• Using evacuation procedures and a person-check system to ensure all personnel are 
evacuated. 

• Using the search and rescue process. 

• Notifying police, fire department, hospital, and other emergency response units (such 
as suppliers). 

• Notifying adjacent worksites and private homes about the emergency. 

 

Moreover, the factory should prepare the following: 

• A written health and safety policy that: 

- states the employer’s commitment to health and safety 

- states the program’s objectives 

- defines the responsibilities and roles of the employer, supervisors, and 
workers 

• Written safe working procedures and emergency response procedures 

• Training for supervisors and workers 

• Regular worksite inspections 

• Regular health and safety meetings 

• Incident investigations 

• Records and statistics 

• Health and safety committee 

 

9.5.1 Prevention for ammonia leakage 

• Establish training programs to ensure that the ammonia refrigeration system is 
operated and maintained by knowledgeable personnel. 

• Consider using a spring-loaded ball valve (dead-man valve) in conjunction with the oil 

drain valve on all oil out pots (used to collect oil that migrates into system components) 
as an emergency stop valve. 

• Ensure refrigeration maintenance personnel to follow written, standard procedures for 

maintaining the system including routine procedures such as oil draining. 

• Developing checklists to guide maintenance personnel while executing these 

procedures. 

• Remove refrigeration oil from the refrigeration system regularly. 

• Ensure not to remove oil directly from the refrigeration system without pumping down 

and properly isolating that component. 

• Provide barriers to protect refrigeration equipment i.e., lines, valves, and refrigeration 
coils, from impact in areas where forklifts are used. 
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• Consider integrating ammonia refrigeration awareness and discussion of the risks of 

forklift accidents that can lead to ammonia releases as part of a formal forklift driver 
training program. 

• Develop and maintain a written preventive maintenance program and schedule based 
on the manufacturers recommendations for all of the refrigeration equipment. The 

preventive maintenance program should include, but not be limited to: 

a) Compressors 
b) Pumps 

c) Evaporators 

d) Condensers 
e) Control valves 

f) All electrical safety(s), including 

• high pressure cutouts 

• high temperature cutouts 

• low pressure cutouts 

• low temperature cutouts 

• low oil pressure cutouts 

• automatic purge systems 

g) Ammonia detectors 

h) Emergency response equipment, including, 

• air monitoring equipment 

• self-contained breathing apparatus (SCBA) 

• level A suit 

• air- purifying respirators. 

• Installing ammonia detectors in areas where a substantial leak could occur. 

• Ensure that the ammonia detection system is calibrated and check operation of 
ammonia sensors and alarms regularly. 

• Consider using the compressor room ammonia detector to control the ventilation fans. 

• Replace pressure relief valves (PRVs) on a regular schedule. 

• Replace single PRVs with dual relief valve installations. A dual relief valve 

installation consists of one three-way shut-off valve with two pressure safety relief 

valves. The use of dual relief valve installations may facilitate the replacement, 
servicing, or testing of PRVs on a regular schedule – a three-way valve allows one PRV 

to be isolated while the other remains on-line to protect the vessel. This setup allows 
each PRV to be serviced, tested or replaced on a regular basis without the need to pump 

down the system. 

• Identify the king valve and other emergency isolation valves with a large placard so 
that they can easily be identified by emergency responders, in case of an emergency. 

• These valves should be clearly indicated on the piping and instrumentation diagrams 

(P&IDs) and/or process flow diagrams. 

• Ensure that the ammonia refrigeration system is routinely monitored. Consider using 

a daily engine room log, recording process parameters (e.g., temperature and pressure 
levels) and reviewing the log on a regular basis. 

• Periodically inspect all ammonia refrigeration piping for failed insulation/ vapor 
barrier, rust, and corrosion. Inspect any ammonia refrigeration piping underneath any 
failed insulation systems for rust and corrosion. 



 

9-10  

Environmental              The Environmental Management Plan 

Quality          Thantwe Marine Products Co., Ltd (TMP) 

Management 

• Replace all deteriorated refrigeration piping as needed. 

• Protect all un-insulated refrigeration piping from rust and/or corrosion by cleaning, 
priming, and painting with an appropriate coating. 

• Perform vibration testing on compressors regularly. 

• Perform regular testing of ammonia alarm and fire alarm. 

• Maintain a leak-free ammonia refrigeration system. 

• Investigate all reports of an ammonia odor and repair all leaks immediately. 

• Leak test for all piping, valves, seals, flanges, etc., at least four times a year. 

• Leak testing with specific methods by using sulfur sticks, litmus paper, or a portable 
monitor equipped with a flexible probe. 

• Carry out regular inspections of emergency equipment and keep respirators, including 

air-purifying and self-contained breathing apparatus (SCBA), and other equipment in 

good shape. 

• Ensure that workers are trained in proper use of this equipment. For using SCBA, it is 

important to ensure that air is bone dry. For air-purifying respirators, replace cartridges 
as needed and check expiration dates. 

•  Place windsocks in appropriate places and incorporate their use into the facility 
emergency response plan. 

• Establish emergency shutdown procedures and instructions for during and after a 
power failure. 

• Establish written emergency procedures and instructions for emergency ammonia 

leakage. 

• Regularly conduct emergency response drills. 

• Developing additional materials (posters, signs, etc.) in dual language to provide 
useful information to employees and emergency responders. 

 

9.5.2 Action plan for ammonia gas leak 

9.5.2.1 Emergency procedures and principles 

1. Alarm sequence 

2. Emergency action. If ammonia leakage occurs, immediately: 

• Notify, isolate and secure the spill area. 

• Notify the emergency response team with information such as location and extent 

of spill or leak. 

• Cordon off the area around the spill with barrier tapes. Ensure that the area is safe 

before the emergency response team enters and reacts to the situation. 

• Once evacuated to a safe distance (preferably upwind of leakage), observe the area 
where vapor clouds travel to using windsock. 

• Keep away all persons not involved in the clean-up. Close doors to other areas near 
the leakage. Post warning signs and barriers to prevent entry to the spillage or 
leakage area by unauthorized persons. 

• Turn off any ventilating or air conditioning system that circulates air from the spill 
area to other parts of the workplace. 

• Assemble trained emergency response members outside the cordoned area. 

• Initiate ammonia level measurements. 



 

9-11  

Environmental              The Environmental Management Plan 

Quality          Thantwe Marine Products Co., Ltd (TMP) 

Management 

• Determine ammonia levels in and around the leakage area using an ammonia direct 
reading instrument. 

• Extend the restriction zone as appropriate depending on ammonia levels. 

• Strictly follow emergency shutdown procedures. The refrigeration plant shall 
automatically shut down whilst the extract fan will continue to operate. 

• Closing valves to isolate the system into smaller sections and to prevent further 
escape. 

• Equipment shutdown and dealing with power outages. 

• System start-up after an emergency shutdown. 

• Isolating electrical appliances where required. 

• Emergency procedures must detail specific duties of all staff and the arrangements 

for: 

o Evacuation 

o Rescue 

o First aid 
o Resuscitation 

o Plant isolation 
 

a) Actions for Emergency Response Team (ERT) 

• ERT should decide on the most appropriate course of action and determine the wind 
direction without any person being put at risk. 

• Depending on wind direction, allocate the person handling communications to inform 

the relevant neighboring properties of the ammonia alarm & any risks. 

• Continuous checking of wind direction, as it can be changed during emergency 
situation, for informing the route of evacuation to respective team member promptly. 

• Identify potentially exposed populations including: 

-Workers 

-Neighbours 
-Downwind communities 

• Call emergency services if required depending on the nature of the incident. 

• The ERT must ensure that clear instructions are given to areas managers regarding the 
process & route to use e.g. which evacuation route/assembly point will be used. 

• Monitor the evacuation and ensure that emergency services are informed about any 

missing persons/casualties. 

• Continuous cooperation with engineers and crisis team, taking action as appropriate and 
passing relevant information to respective person/team. 

 
b) Actions for area managers 

• Ensure all persons are inside the building and go back to their usual work area. 

• Ensure all external doors in the area are securely closed e.g. dock doors, 
emergency exits etc. 

• Take a roll call in your area of responsibility to ensure all team members are 

accounted for. 

• If any person is missing, inform a member of the emergency response team 
immediately. 
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• Wait in your department until you receive a message from the emergency 

response team for the next course of action - if ammonia is smelt in your area, 

then you should take all persons to different room and inform the emergency 
response team about ammonia smell and location inside the building. 

• If there are external drivers in your area, alert them to come inside the building, 
inform the ERT of their presence and determine with the ERT if they should be 
directed to assembly area via internal route. 

• Ensure that nobody goes outside the building as doing so can make them 
exposed to a gas cloud. 

• Strictly follow the direction, route and exit which is informed by emergency 

team member. 

• If there is no contact with emergency team member, strictly follow Emergency 

escape procedures and emergency escape route assignments. (e.g., upwind and 
uphill). 

• Ensure that everyone is kept calm and controlled. 

 
c) Actions for employee 

• Do not approach the ammonia plant or go outside the building as that could expose you 
to a gas cloud. 

• If you are outside, enter the building and return to your usual work area. 

• Close all doors & windows, if appropriate, in your area. 

• Make yourself known to your area manager / team leader when the roll call is taken. 

• If you smell ammonia, inform your manager / team leader so that they can arrange for 

relocation to different part of the building. 

• If the site needs evacuation, you will be informed of the precautions and exit route. It 
is important to listen carefully and follow the instructions given by the site management 

team. 

• It is important that everyone keeps calm during emergency situation. 

• If you have any concerns during the emergency, inform to manager so that they can 
communicate with the emergency response team. 

 
d) Actions for security 

• Inform the key contacts and communities. 

• Prevent additional personnel and vehicles coming to the site. 

• Respond to any instructions from the Crisis Team or an Emergency 

Response team member. 

• If out of hours and reception is closed, put out a tannoy message informing 
that it is not a test and to go indoors. 

• If the tannoy is not working for any reason, inform the senior person on site 
so they can do internal communication via radios or transmitting messages. 

• Maintaining clear access at the gate for the Emergency Services. 

• Staying within the security hut and closing all windows and doors. 

• Communicating with drivers arriving at the gate. 

• Turning away all arrivals to site until the emergency is officially stood down. 
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• In the event of a significant leak and the wind direction heading towards the 
security cabin, the emergency response team will arrange for relocation of the 
security guards to a safe area. 

 

9.5.2.2 Decontamination of the area 
The ventilation of rooms should be started during ammonia leaks. After the release of ammonia 
has stopped, all the rooms where ammonia may have entered by ventilation, must be ventilated. 

Part of the liquid in a contained spill can be pumped to a container with a submersible or hose 
pump. The remaining liquid can be allowed to evaporate under control. The evaporation rate can 

be reduced by covering the spill with plastic sheets or similar material. 

 

9.5.2.3 Environmental considerations 
Emergency plans and procedures shall need to cover potential environmental impacts such as 
pollution control. In case of ammonia leaks, large quantities of contaminated water will be 

generated as water fogging or spray is used to reduce the airborne ammonia levels. Ammonia 

dissolved in water is toxic to aquatic ecosystems. 
In order to prevent environmental pollution, ammonia-contaminated run-off water shall be 

directed into the wastewater treatment tank, existing catchment ponds, bunded areas, or traps. The 
contaminated water must be prevented from directly entering into storm water drains and local 

water courses. 

When large airborne concentrations of ammonia are exhausted from a plant room through the 
emergency ventilation system and workplace is in close proximity to built-up areas, wet- 

scrubbing of the exhausted air should be considered. 

 

9.5.2.4 Record Keeping 
1. Designer's/manufacturer's/supplier's approved documents relating to parts of the system, 

system design and plant design. 

2. Maintenance programme developed by the manufacturer of the system. 

3. Safe Working Procedures related to operation, maintenance, refrigerant handling etc. 
4. Risk Assessment Report on the activities related to the refrigeration system. 

5. Chemical Health Risk Assessment Report on any chemicals which is used in factory and 
hazardous to health. 

6. Agreement between the owner and the supplier/manufacturer, trained person etc. 

regarding the system periodical inspection and maintenance. 
7. Certificates of Fitness for any certificated machineries. 

8. Record of maintenance and operation throughout the service of the system. 
9. Record of modification and repair works done throughout the service of the system. 

10. Piping and Instrumentation Diagram of the refrigerant system. 
11. Legal register including logbook for any findings on the system that were recorded by 

authorities, workers, trained persons etc. 

12. Record of Training involving the owner or the workers. 
13. All documents related to the Emergency Response Plan. 

14. All documents related to Occupational Safety and Health. 
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9.6 Emergency fire/ explosion response plan 
Ammonia is explosive in the air at concentrations of 16 to 27 percent (by volume). 

The presence of oil or other combustible materials increases ammonia’s fire hazard. Moreover, 

when it comes into contact with strong oxidizers, such as chlorine, bromine, iodine, and 

hypochlorite bleaches, ammonia can form explosive mixtures. 
The major risk is the rupture of tanks which is heated by the fire. The rupture of ammonia tanks 

is a hazard to firemen. 
In the case of fire emergency, the refrigeration system should be stopped with an emergency 

stop device. The isolation valves of all pipes leading to the fire area should be closed to prevent 

the leaks generated by the fire. 
In a fire, the firemen should wear compressed air breathing apparatus, firefighting gear, rubber 

boots and protective gloves. A gas-tight chemical protective suit cannot be worn in the hot 
environment. 

The possibility of fire occurrence is mostly associated with “low”. However, the probability 

of a fire cannot be ruled out completely. Thus, the firefighting equipment should be available 
at all work areas and warehouses of the factory and should be kept in good working state. The 

use of this fire-fighting equipment should be one of the key points during the training of the 
ERP team, workers and staff. The personnel technician in charge of the maintenance and plant 

management should regularly check this equipment and ensure that they are always ready to 

be used. 
Moreover, the fire alarm system should be installed both at the factory and admin office. 

Floor plan along with the emergency exits should be allocated. 
 

Figure 9- 2  Fire alarm and firefighting equipment 
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9.6.1 Action plan for fire/ explosion 

Responsible Person Action Item 

Anyone who notices fire Immediately Inform project manager available in shift 

and/or trained or experienced with environmental 

management issues along with the details of the information: 
fire source, the nature of fire etc. 

OR 
Inform directly to relevant department, such as Police 

Station or Fire Force near TMP factory. 
 
Nearest police station 

Thandwe Police Station (Thandwe Township) – 

Address : Bogyoke street, Madaya 07171 

Phone : 04365246 

 Nearest Fire Station 

1. Fire Station Thandwe 

2. Ngapali Fire Station 

Address: Ngapali Main Road 

Emergency in charge 

person 

On receiving the information of an  emergency,  the  Project 

Manager shall immediately proceed to the scene of the 
incident to assess the seriousness of the emergency. If an 

emergency is confirmed, he shall: 
 

➢ Immediately raise the alarm and inform all 

employees as follows: 

• Location of fire 
• Type of fire 

• Seriousness of fire 

➢ Immediately inform emergency service in charge 
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Onsite emergency 

response team 

 

& 

 

Nearest township fire 

station 

• Start the actions and activate Emergency Action Plan in 

consultation with Emergency response in  charge and 
use proper personnel protective equipment 

• Carry out the required firefighting emergency action as 

directed by Emergency Response Team leader/ in 
charge person. 

• Water borne firefighting equipment such as firefighting 

tugs with fire monitors, lifesaving equipment and 
medical equipment shall be available. 

• Use proper personal protection and extinguishing media 

• Assess the situation from time to time and use 
appropriate strategy. 

• Remove unaffected containers/goods from the area if 
possible. 

• Medical rescue team must be stand by for personal 

injury in case. 

Important 

For substances, which becomes dangerous when wet/ 

violently react with water 

• Use dry chemical for small fire. 

• Use smother with dry inert material and dispose them 

off using relevant safety precautions for large fire 

 

9.6.2 Fire extinguishers and fire drills 

Fire extinguishers: In the event fire, extinguishers are used to fight a fire only when it is safe 

for the employee to do so and the employee has been trained on how to properly use a fire 
extinguisher, the project manager should contact the service supplier to have the extinguisher(s) 

serviced and recharged. 
 

Fire drills: Fire drills will be held at least once per year to determine effectiveness of this 
emergency procedure. A written record of the drill will be kept on file at the facility by human 

resources. 

 

9.7 Power failure 
In case of power failure, processing should be stopped and store all raw materials into 

cool rooms. 
It is important not to open cool rooms until power returns and when the power comes back, raw 

materials should be monitored in accordance with food Safety Standards. 

 

9.8 Workplace accident 
All of the workers for the operation of TMP Factory are well trained through the capacity 
building and training program provided by the factory. However, workplace accident is 

inestimable and can happen accidently. 
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Employees have to work in low temperature and can experience with cold stress and health 

related problems. Employees may suffer ill health or injuries (e.g. frostbite) from prolonged 
exposure to low temperatures (particularly those with certain pre-existing medical conditions). 

Extreme cold may also lead to gradual loss of awareness of risk. 

 
In order to maintain the cold temperature, air flow from the outside is restricted making the 

cold storage room air tight. Moreover, insulation is very good and cold storage room is sound 

proved. If someone is accidently being locked in the cold storage room which may be the 
confined space, the workers from the outside can’t be heard his/her call for help. He/she may 

suffer death or serious injury from prolonged exposure to cold temperatures. 
 

Therefore, it is necessary for all employees to get training and become familiar with the safety 

measures which are also indicated in the mitigation measures prescribed in the operation phase 
of the chapter (6). 

 
Factory provides first aid training for the workers, and medicines and materials needed in case 

of emergency. 

The factory shall establish a workplace policy, where all unplanned or undesired 
occurrence which may or may not result in injury to person and or damage to property, 

must be reported immediately. 

 

9.8.1 Action plan for workplace accidents 
Responsible Person Action Item 

Nearby person (or) 

Colleague 

Immediately inform the emergency service in charge. 

In serious case, call doctor  at  once  or  transport  to  doctor  or  hospital. 
Hospitals near the project are as follows (Open 24 hours) 

1. Thandwe District Hospital 

Address: Corner of Hospital street & Bayint Naung Street 
 

2. Hospital Ngapali 
Address: Zi Phyu Kone 

Take actions i n consultation with Emergency service in charge/ Shift In 

Charge and activate Emergency Action Plan. 

The Emergency 

response in charge 

Clearing employees from the area. 
Cut off electrical supply if necessary. 

Controlling or eliminating sources of imminent danger. 
Cure the injured person with provided first aid kit by a trained first aider 
before the ambulance arrives. 

 

9.9 Medical emergency response plan 

The TMP factory shall provide First Aid, Emergency Treatment, and administration of 

medication for the factory workers during the working activities. 
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9.9.1 General provisions 
1) The provisions of this policy are intended to meet workers health which needs during 

minor and major injuries or medical emergencies. 

2) To ensure workers safety, the factory shall adopt the position that workers shall 

administer medications at home whenever possible. 
3) The factory shall recognize that accidents and medical emergencies can happen during 

working hours; therefore, factory shall adopt guidelines to prepare staff members to 
provide first aid and emergency care during these unexpected events. 

 

9.9.2 First aid emergency treatment 
1. First aid shall be provided to factory admin staff, and workers. 

• Either any factory staff member or licensed medical professional 
designated by the factory to render care that should complete training in 

CPR and First Aid provided by the nationally recognized training 
organization. 

• First aid supplies shall be kept in central locations in the factory where they 

will remain clean, dry, and available to all personnel. 
2. When an emergency exists, factory staff members will implement appropriate 

emergency procedures, “activating the factory’s Emergency Response Plan (ERP).” 

• Any worker can contact the Emergency medical treatment place. 

• Either factory member or licensed medical professional at the factory should 
be trained to administer emergency procedures needed in life-threatening 

situations. 

 
 

9.9.3 Work field trips 
For field trips that are considered an extension of the work activities, first aid supplies 
shall be available on all vehicles during work trips. 

 

 
Figure 9- 3 First aid kit 
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9.10 Emergency response plan for chemical exposure 

Regarding the chemical exposure issue, if the factory uses some types of chemicals such as 
ammonia, disinfectants and pesticides, the factory shall keep A Material Safety Data Sheet 

(MSDS) which is able to represent the chemicals that are being used in the factory. It will 

include information of the chemicals on the potential hazards (health, fire, exploration, 
reactivity and environmental) and how to work safely with the chemical product. Emergency 

eye wash station should be kept at the factory for emergency cases. Moreover, the factory shall 
install a windsock above the machinery room and other reliable points to determine the 

direction of ammonia spreading according to wind direction. 
 

 

Figure 9- 4  Emergency eye wash station 

 

9.10.1 Safety and Personal Protective Equipment for emergency 

The gas detectors should also be arranged to give a visual and audible alarm and to switch on 
equipment for ventilation and/or emergency lighting. 

Safety equipment should be located in nearby rooms but separate from the machinery room. 
Adequate eye wash bottles and/or warm water showers should be available in all locations 

where ammonia is handled and stored. 

Workers must be properly trained about Respiratory protective equipment in its use and 
limitations. The equipment must be maintained, kept clean and examined at periodic intervals 

(at least monthly). It is recommended that a windsock is installed above the machinery room 
and at suitable locations so that, in case of emergency, the wind direction can be readily 

determined. 

Factory employees may need personal protective equipment to evacuate during an emergency. 
Personal protective equipment must be based on the potential hazards in the workplace and 

the appropriate controls and protective equipment for those hazards. Personal protective 
equipment may include items such as the following: 

• Safety glasses, goggles, or face shields for eye protection 

• Hearing protection 

• Hard hats and safety shoes for head and foot protection 

• Proper respirators 

• Any other special equipment or warning devices necessary for emergency 
ammonia case 
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Table 9- 1 Personal protective equipment (PPE) and their functions 

Function of PPE Feature and Characteristics 

Protective goggles 

Goggles with direct vents are not suitable for 

protection from chemical splattering or smoke. 

 
Hearing 

Cotton earplugs: disposable earplugs for short- 
term use – not suitable for high noise levels 

 

Elastic earplugs: washable, reusable earplugs 

 

Earmuffs: They offer a high level of sound reduction 

and are suitable for high noise levels. They can be 
used in combination with safety helmet. 

  

Respiratory Protection 

Dust mask: lightweight mask that is fitted over the 

nose and mouth and secured behind the  head 
with elastic 

Gas Mask Respirator: Gas masks are also known 

as “air-purifying respirators” because they filter 
or clean chemical gases  and  possibly  particles 

out of the air as you breathe. This respirator 
includes a face piece or mask, and a 

filter/cartridge (if the filter is in a metal shell it is 

called a “canister”). Straps secure the face piece 
to the head. 

 

 

 

 

 
 

 

Head Protection 

Use head gear which conforms to recognized safety 
standards 

 

Hand and Arm Protection 

Gloves for common tasks (cotton/ leather) 

 

Heat- resistant gloves 

 
Foot Protection 



 

9-21  

Environmental              The Environmental Management Plan 

Quality          Thantwe Marine Products Co., Ltd (TMP) 

Management 

 

Select footwear that fits the purpose and conforms to 

recognized safety standards. 

  

Body Protection 

Reflective clothing: For working in busy traffic: 

brightly- colored reflective clothing can increase 
the visibility of employees and reduce their chances 

of being struck by vehicles or machinery 
 

 

9.11 Natural Disaster 

9.11.1 Flooding 

1. Periodic checking and maintaining stream, ditches, drainage areas, and other low-

lying areas around the factory. 
2. Training staffs with the evacuation plan and alternate routes. 

3. Updating employee contact lists with alternate contact information for emergency 

evacuation. 
4. Training workers to secure the premises, equipment, machineries, chemical tanks, 

containers and cooperate emergency shutdown procedures. 
5. Especially in rainy season, perform continuous monitoring about the flood via 

various media outlets and weather tracking. 

6. If there is a risk of flooding in factory area, ensure that gas and electric services are 
turned off. 

7. Implement developed data backup procedures. 
8. Ensure clean-up equipment and Personal Protective Equipment (PPE) are 

available, adequate, and maintained. 

9. Evaluate the accessibility of necessary equipment (such as valves, storage sheds, 
regulators, relief sets, etc.) 

10. Ensure to unplug all electrical devices prior to flooding. 
11. If applicable, determine if flooding can expose or undermine pipelines as a result 

of erosion or scouring. 
12. Conduct a post-incident review and identify mitigation opportunities to prevent 

future flooding impacts. 

 

9.12 Emergency evacuation plan 
TMP Factory shall prepare the emergency evacuation outlines basic procedures to follow in 

the event of an emergency such as fire or explosion, chemical spill, incident, or natural disaster 
that may require evacuation of the building. 

 

9.12.1 Evacuation procedures 
There is air horn method for notifying occupants and they may indicate an emergency or a test 

of the emergency systems. Both visual and audible alarm should be installed to notify the 
workers and switch on ventilation and/or emergency lighting. 

Alarm sound for ammonia leaks must be different from the fire alarm. 
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a) Evacuation procedures for Ammonia Leaks 

For emergency ammonia leaks, unlike emergency fire case, safe evacuation depends on the 

direction of the wind. 
The assembly point for workers will depend on the wind direction because ammonia is a gas. 

Emergency team have to check ventilation systems, wind directions, doors and windows. 

Several emergency assembly areas can be specified and the most suitable one will be selected, 
based on the prevailing wind direction. 

The announcement will tell you exactly which assembly point you have to go to. Please 
remember that the direction of the wind will not always be the same, so the workers shall obtain 

sufficient and continuous information for the exit route. 

Once evacuated to a safe distance (preferably upwind of leakage), observe the area where 

vapour clouds travel to using windsock. 

b) Evacuation procedures for Fire emergency 

When an alarm sounds, all personnel must immediately evacuate the building in accordance to 

the emergency evacuation procedure. 
All departments will adhere to the following instructions in an emergency: 

1. In the event of an evacuation, everyone should use the nearest exit if safe to do so. If 

an emergency situation prevents the use of the emergency exit nearest to your work 
station, proceed to the nearest alternate exit. 

2. If safe to do so, zone marshals will walk through their zones to make sure all staff have 
left and to close all doors. 

3. The receptionist will take the visitor log book and the staff itinerary for a roll call. 

4. All personnel should stay calm and proceed in an orderly fashion to prevent any injuries 
to themselves or other employees. 

5. Once outside the building, assemble in the parking lot, keeping a safe distance away 
from 

the building. Immediately report to the factory manager or designate who will be taking 

headcount to ensure everyone is out of the building. 
6. All personnel must await further instructions. 

 
c) Evacuation procedures for locked or trapped in the cold storage room 

1 Anti-freeze door nope should be installed on the inside of the room, to enable the 

entrant person to open the door from within in case the door is accidentally closed. 
2 Providing at least two emergency exit doors which are fitted with strip heaters to 

ensure it does not freeze. 
3 Installing two trapped worker alarms (battery operated, mains back-up) next to both 

exits. 4 Installing an alarm outside the cold room with the panic bottom on the inside. 

Beware that if cold room is not humidity controlled, it can get very moist and will 
damage the circuit for the panic bottom. 

5 Providing audible and visible signal systems inside the room that are tested daily. 
6 Providing a tool to open the door or create an opening on the wall in case the inner 

door nope fail. (e.g., a crow bar or an axe) 
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9.13 Reporting Procedures 
Reports shall be produced through the course of implementation of monitoring programs and 

collecting incident/emergency response forms as well and then submitted to respective 
authorized person. 

The either Emergency response in charge or HSE manager will be responsible for ensuring 
that reporting and management procedures are being followed and documented accordingly. 

Incident details to be reported include: 

• How the incident occurred 

• Monitoring (current and additional) 

• Remedial actions 

• Triggers for ceasing remedial actions 

• Photographs (where possible) 

• Any findings of experts consulted 

• Preventative actions 

 

9.13.1 Air quality report 
The onsite response team is needed to report any excessive emissions from the site to the 

emergency response in charge. A community complaints register shall be maintained in order 
to identify areas where dust management is a significant problem. 

Moreover, the data of 24 hour continuous ambient air monitoring {Preferable period (dry 

weather) once a year} will be reported to the relevant regulatory agencies. 

 

9.13.2 Noise quality report 
All operational phase complaints are to be reported to the emergency response in charge and 

a record of any noise complaints along with the corrective action shall be placed in a log book. 
Moreover, the data of 24 hour continuous noise monitoring (once a year) will be reported to 

the relevant regulatory agencies. 

 

9.1.3.3 Water Quality report 

9.13.3.1 Ground water and surface water quality 

Annual report based on quarterly analysis along with the corrective actions will be reported 

through the emergency service in charge to the relevant regulatory agencies. 

 

9.13.3.2 Waste water 
Annual report based on quarterly analysis along with the corrective actions of point sources 
of negative impact will be reported through the emergency service in charge to the relevant 

regulatory agencies. 

 

9.13.3.3  Waste management 
Waste generation rate, waste auditing and bulk density will be reported once a week for the 
first parameter (waste generation) and once a month for the rest two to the emergency response 

in charge and shall be placed in a log book. 

 

9.13.4 Emergency response plan 
Immediately notify the emergency response in charge in the event of an unexpected 
emergency cases. Weekly reports (as appropriate) will be completed on-site and reviewed by 

the emergency 
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service in charge. 

In the event of a leak, the emergency response in charge is responsible for the preparation of 

an Environmental Incident Report, Corrective Action Report and for provision to the related 
authority. 

The Workplace Health and Safety representative will be responsible for enforcing all 
occupational and public health directives and keeping all related records and communications 

regarding this. 

 

9.14 Documentation/Logbooks/ Environmental management file 
The following documentation must be kept on site in order to record compliance with the 

EMP. An Environmental File which includes: 

• Copy of the EMP 

• Copy of the Environmental Approval 

• Copy of the health and safety regulations and measures 

• Copy of all other licenses/permits 

• Copy of the respective Emergency response Plans 

• Copy of relevant legislation 

• Environmental Method statements compiled by the Contractor 

• Non-conformance Reports 

• Environmental register which shall include: 

- Communications Register–including records of Complaints, and, minutes and 

attendance registers of all environmental meetings. 
- Monitoring Results including environmental monitoring reports, register of 

audits. 
- Incident book including copies of notification of Emergencies and Incidents, 

this must be accompanied by a photographic record. 

• Waste manifests 

- Waste Documentation such as waste generation, waste audit, waste water 

disposal and Sewerage Disposal Receipts 

• Material Safety Data Sheets for all hazardous substances 

• Air, Noise and Water Quality Monitoring reports 

• Written Corrective Action Instructions; and 

• Notification of Emergencies and Incidents 

 

Furthermore, the following information shall be posted at the office and working environment: 

Important Phone Numbers 

1. FIRE station 

2. MEDICAL emergency 
3. AMBULANCE 

4. SECURITY - Township Police, Industrial zone security 

- Factory Control room 
- Arrangement of assembly points 
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9.15 Actuating of Siren 
 

1. Siren for declaring Emergency: Siren to be sounded continuously for 30 Seconds 

with an interval of 5 Seconds to be repeated 10 times. 
2. Siren declaring Evacuation from the factory area: Siren to be sounded for 5 

seconds till the area is evacuated by people or for ½ hour whichever is less. 

3. Siren declaring All Clear and returning to the work: Siren to be sounded 
continuous for 5 minutes. 

9.16 Covid measures as emergency response plan 
The coronavirus pandemic in Myanmar is part of the ongoing global pandemic of coronavirus 

disease 2019 (COVID-19), a novel infectious disease caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). MOHS is working to upgrade and expand capacity at 

state and region-level hospitals around the country (of 200 beds and above). 
 

Thandwe, A Rakhine State town next to Myanmar’s most famous beach resort Ngapali is also 

suffering from COVID -19 with the virus spreading fast in town. Therefore, the TMP factory 
located in Thandwe shall keep factory workers safe from infection became an urgent priority. 

Since the risk of infection was particularly high in crowded indoor spaces, factory owners need 
to have a public health duty to prevent factory outbreaks that could spread to the rest of 

community. 

 
Therefore, the following measures are needed to be followed by all factory staff. 

1) Firstly, Supervisors need to monitor the temperature of every employee at the 
entrance before starting their work shift and quickly isolate those with a high 

fever, and implement full contact tracing for anyone testing positive for 

COVID- 19. 
 

2) Second, need to monitor that worker are wearing the required protective gear, 
such as masks and visors accordingly. 

 

3) Workers need to wash the hands before starting their tasks as well as follow 

periodically hand washing appropriately. 

 
4) Workers need to work following social distancing rules. 

 

5) Require employees to report daily whether they are unwell, or have visited a 

containment zone 

 

6) The factory should be well ventilated installing the ventilators 

 

7) The factory employees should have access covid 19 vaccination as quickly as 

possible. 
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The factory workers shall be assigned in shift hours (8 hrly etc) to ensure the COVID 19 

measures are complied with comfort and need to wear the following protective 
equipment properly: 

 

 

 

 
Figure 9- 5 The personal protective equipment to be used by the factory workers  

Table 9- 2 : MOHS guidance on used personal protective equipment (PPE)  

Items Instruction Remarks 

N 95 or Surgical 

mask (Non- 

reusable/ Use for 

one time only) 

 Dispose according to Hospital 

Waste Management Guideline 

HEPA (P100 
mask) 

Remove the filter and dispose 

it. Firstly, cleanse it with water 

and disinfectant and allow to 

dry before disinfecting with 

alcohol. 

Dispose according to Hospital 

Waste Management Guideline 

systematically. 

Goggles and Face 

shield 

For reusing, wash it with water 

or detergent and let it dry. 

Place it in 70% alcohol or 1% 

Hypochlorite solution for 20 

minutes. Please reuse it after 

completely dried. 

If it is non-reusable, dispose it 

according to Hospital Waste 

Management Guideline. 

Gown Wash thoroughly before 

reusing. 

Instruction for washing: 

If it is non-reusable, dispose it 

according to Hospital Waste 

Management Guideline. 
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 • Place it in 70-80 0 C hot 

water or place it in 0.5% 

hypochlorite solution for 30 

minutes. 

• Wash again with water 

In order to reuse, gown must be 

dried under the sun or by drying 

machine (dryer). 

Apron For reusing, wash it with water 

and detergent. Then, let it dry. 

Disinfect with 70% alcohol. 

If it is non-reusable, dispose it 

according to Hospital Waste 

Management Guideline. 

Cap and Shoe 

Cover 

For reusing, wash it thoroughly 

and let it dry. Then, place it in 

0.5% hypochlorite solution for 

30 minutes and disinfect it with 

plenty of water or detergent. 

If it is non-reusable, dispose it 

according to Hospital Waste 

Management Guideline. 

In order to reuse, “Cap and Shoe 

Cover” must be dried under the sun 

or by drying machine (dryer). 

Glove (Non- 

reusable) 

 Dispose it according to Hospital 

Waste Management Guideline. 

Reusable Boots Dry after cleansing with water 

and detergent. Then, disinfect 

with 70% alcohol. 
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Figure 9- 6  Safely removal stages of PPE 

 

9.17 Review of the EMP 

The factory environmental personnel shall review the EMP to assess its effectiveness and 

relevance as follows: 

• The full EMP shall be reviewed at least annually 
 

Relevant parts of the EMP shall be reviewed periodically following a reportable incident, an 
addition, up-date or change or a sub-plan, reporting; non-compliances; and corrective actions 

implemented. 

 

9.18 Capacity building and training program 
TMP Factory will educate the factory employees about the types of emergencies that may 
occur and train them in the proper course of action; such as awareness disaster training, 

firefighting training and first aid training. 
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The size of the workplace and workforce, processes used, materials handled, and the 

availability of onsite or outside resources will determine the training requirements. Factory 
employees will be sure to understand the function and elements of the emergency action plan, 

including types of potential emergencies, reporting procedures, alarm systems and evacuation 

plans. 
Training may include practicing evacuations, identifying assembly points, location of 

emergency equipment, first aid arrangements and how to safely shut down machinery. 

 
In determining training requirements, the following should be considered: 

• Inclusion of emergency procedure training in induction courses for new workers 

• Provision of refresher training for existing workers 

• Provision of training for short-term contractors or visitors at the workplace (this may 
not need to be as extensive as may be required for workers), and 

• Provision of specific training for individuals who have a formal role in an emergency 

(e.g. fire wardens, floor wardens, first aid officers etc.) 

 
General training for factory employees should address the following: 

• Individual roles and responsibilities 

• Threats, hazards, and protective actions 

• Notification, warning, and communications procedures 

• Means for locating employee/ workers in an emergency 

• Emergency response procedures 

• Evacuation, shelter, and accountability procedures 

• Location and use of common emergency equipment; and 

The employee will be trained in first-aid procedures, including protection against blood borne 
pathogens; respiratory protection, including use of an escape-only respirator; and methods for 

preventing unauthorized access to the site. 

A good idea is to hold practice drills as often as necessary to keep employees prepared. After 
each drill, gather management and employees to evaluate the effectiveness of the drill. Identify 

the strengths and weaknesses of the plan and work to improve it. 

 

9.19 Preliminary EMP Costs 
Estimated costs for the initial implementation of the EMP will be defined on an initial set up 
basis. The factory will revise these costs and develop annual operating costs for the EMP. 

These include the following costs: 
a. Supervision on environment (includes sampling for environmental quality) 

b. Engineering supervision cost 

c. Institutional Strengthening, Training and Capacity Building 
d. Costs of salaries, administration and function of the environmental unit of factory 

e. Technical assistance to factory environmental unit 
f. Development of Manual of functions and procedures including HSE procedure 

g. Equipment and logistics 

 

9.20   Grievance Redress Mechanism 

The grievance mechanism is prepared to define the procedure for managing stakeholders 
concerned and complaints/ grievances in a planned, timely, and respectful manner. 

The objectives of the grievance mechanism are to: 
• Provide accessible avenues for all external stakeholders to contact factory authority 
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• Provide a mechanism for stakeholder concerns to be addressed effectively, in a timely 
manner; 

• Identify and monitor stakeholder concerns to support effective stakeholder and risk 
management; 

• Enhance factory reputation as a transparent company and, 

• Meet requirements of national laws and best practice.  
 

Grievance Mechanism Process 

The key tasks that have to be done for implementing the grievance mechanism are described 

below: 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9- 7  Grievance mechanism process 
 

1. Receiving the grievance 

If stakeholders believe that their human rights, environmental and socio- economic have been, 
adversely impacted by proposed project working activities, grievances can be submitted through 

in person, via e-mail or telephone/ letter. Complaint can be submitted by Myanmar or English 
language.  

• In person: To Factory Authority 

• Complaints can be sent through Suggestion Box, village development administration 
committee (VDAC), contact person representative who are working in the factory and living 

in the nearest villages. 

• Via telephone- Complaints can contact via telephone to Incharge Grivance officer, Daw Amy 
Win, Ph: 09250024159  and her team (U Maung Lay, U Aung Ye Lin, U Myat Hein) 

• Sample of the letter :  Name of person- 
Address-  

 

2. Registering grievances  

Grievances will be register within 7 days of receiving the grievance. And the in-charge grievance 

officer will delegate responsibilities to her team for_ 
• Investigating the grievance 

• Consulting relevant departments or persons of the factory 

• Defining and implementing resolution actions 

• Tracking progress of individual grievances.  
• Aggregating and forwarding feedback to Complainants.  

Received Grievance

Register the Grievance

Investigate

Respond
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• Documenting resolution actions. 
 

3. Investigate the grievance 

The grievance officer will investigate and, if necessary, internal staff meeting, collecting current 

data (air, noise, water, soil, etc), consultation with external stakeholder, and other activities 

depending on the compliant matter.  
 

4. Respond 

The grievance officer responds the solution for the compliant within 7 days every week with the 

suggestion box or in person or through VDAC or volunteer staff and discloses to the relevant 

stakeholders.  
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Chapter 10 

Public Consultation and Disclosure 
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10. Public consultation and disclosure 
 

10.1 Introduction 
The public consultation meeting with the respective government bodies including mainly general 

administrative departments (Both District Head and Township Head), the Environmental 
Conservation Department, DISI, Forestry, Fishery department, Health Department and local 

communities etc, under the COVID 19 measures stated by Ministry of Health. 
 

And then the survey conducted at the Ann Taw village and Ka Ward, 8th Street, Thandwe, which are 

immediate areas to TMP factory, in order to identify the perception of community likely affected by 
the project activities as well as their social impacts. The survey was carried out using the preformed 

questionnaire comprising a mixture of quantitative and qualitative question types. 
The survey was carried out starting from 21to 25 of May, 2021 by EQM socio-economic survey Team. 

The set of questionnaire form used in the survey is attached in Appendix . 

 

10.2 Objectives of the study 
The main objectives of the socio economic survey are as follows: 

 
1. To collect the data  on   current   socio-economic  status including livelihoods and existing 

environmental conditions in the project area. 
2. To reveal community perception on the proposed project and how it can effect on their lifestyles. 

3. To assess the condition of the positive and negative impact on the socio-economic status along 

with better suggestions to minimize the negative effects. 

 

10.3 Social Survey Instruments 
Regarding household surveys, questionnaires were delivered to each household by the Village Tract 
Administrator /Head of the respective wards and then collected after two weeks. During that time, 

interviewers were contacting the selected participants whether they can understand the questions in 
order to obtain the reliable responses. 

Generally, the household questionnaire consists of sections on household member characteristics, 

household economics, health condition, education, transportation system, cultural aspect, usage of 
internet, electricity utilization as well. Among the sections, one section focused solely on respondents’ 

experiences with and awareness of climate and ecosystem changes. The data entry, data analysis as 
well as interpretation were conducted by using SPSS 21. 
In two study areas which are Ann Taw village and Ka-Ward, 8th Street, Thandwe, 35 and 25 

households (Total 60 households) were conducted respectively for socio-economic surveys. 
 

10.4 Socio-Economic Surveys on Key Informants and local community 
Total (60) households including household leaders and community surveys were conducted using the 

socio-economic and attitude questionnaire. 

 

10.4.1 Current situation of infrastructure, resources and services 
From the key informant survey, firstly it focused on infrastructure, resources and services including 

health, education, water sanitation, hygiene and transportation. According to the findings, majority 
can access healthcare and education. In the usage of electricity, public electricity is mainly for 

lighting; however, but, not only electricity but also, charcoal and firewood are still being used for 
cooking. 

For water supply, the main source of drinking water is from deep well. Most households, they 

disinfected water before use either boiling or sedimentation. 
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10.4.2 Analysis of climate condition and environmental aspects 
(a) Air, water and soil quality analysis 

As the results of socio-eco surveys, climate becomes warmer and air quality is not negatively 
changed. All the conditions of the natural environment are normal situation. 

 

10.4.3 Analyzing result for the information related to project 
Regarding awareness and attitude on the TMP factory, most of the respondents know a little 

information about the factory. 
 

10.5 Socio-Demographic of the community 
(i) Distribution of population responding questionnaires 

In the respective study areas, total 60 respondents (35 households from Ann Taw village and and 25 

household from Ka Ward, 8th Street, Thandwe) were randomly selected and questionnaires were 

given. Among all survey respondents, both male and female are 50% each. Most respondents 
comprise of heads of households (38%), sons and daughters (35%) and Spouse (27%). The ethic 

occupied by the population lived around the TMP factory is Rakhine (93%). According to the results, 
majority of respondents are Buddhist (96%), Christian 2% and Hindu 2%. 

 

 

Figure 10. 1  Gender Distribution Figure 10. 2  Relationship to household head 

 

 

 
 

 

 

 

 

 

 

 

 

 
Figure 10. 3  Distribution of race among survey respondents 
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Figure 10. 4 Distribution of religion among survey respondents 

 
 

(ii) Age distribution 

The survey identified that majority (38%) is between 20-30 years followed by 40-50 years (22%). 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
Figure 10. 5 Age distribution 

 

(iii) Occupation status 

The following chart summarizes the information on the pattern of occupation status of surveyed 
respondents. According respondents, there are “Skilled workers” (32%) and “Casual workers” (25%). 
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Figure 10. 6 Different types of occupation 

 
 

(iv) Income level 

The annual income of households was assessed and following figure shows the percentage of annual 
income among respondents. 

The majority (58%) is between 500,001 to 1,000,000 kyats followed by (30%) which is between 
1,000,001 to 2,000,000 kyats per year. 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
Figure 10. 7  Percentage of income level at community 

 

(v) Education 

It is observed that 37% of respondents have attended “Middle school” and 23% have “High school” 
education level. 

Regarding highest education in the family, 33% of households have High school education level 
followed by Middle School Level (27%). 
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Highest Education in Family 

33.3 

20.0 

10.0 

5.0 

0.0 

5.0 

1.7 1.7 

Primary Middle High 10th Pass Graduate Post Never 

Graduate Attended 

Education Level 

Only 20% of respondents have graduate members in their families. 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

Figure 10. 8  Education level of respondents 
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Figure 10. 9 Highest Education level in Family 

 

(vi) Household Expenditures 

The household expenditure of local people including: 

1) Education 

2) Usage of fuel (diesel/petrol) 
3) Transportation 

4) Communication (telephone/mobile) 

5) Entertainment 
6) Healthcare/medical expenditure 

7) Input investment 
8) Annual maintenance of house 
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9) Loan repayment 

10) Cultural/religious expenses 

11) Food expenditures 
12) Cooking fuel were analyzed. 

 
In Ann Taw village, total household expenditures per month range from 199,000 MMK to 405,000 

MMK. 

In Ka-Ward, Thandwe, total household expenditures per month range from 159,000 MMK to 724,000 

MMK. 

Table 10- 1  Total household expenditures per month 

Study Areas Mean Median Mode 

Currency (MMK/month) 

Ann Taw 

Village 

290,242 295,000 237,000 

Ka-Wards, 

Thandwe 

358,200 335,000 347,000 

 
(vii) Household health condition 

According to the survey, the common sickness of household members are catching a cold (25%) and 
(23%) Flu followed by hypertension (20%). Some people suffer malaria, muscle pain and heart 

diseases. 

For incidence of diarrhea within three months, majority (98%) did not experience that disease. 
Among the surveyed households, approximately 45% get treatment from “Private clinic with doctor”, 

18% from “Health Assistant” which is followed by “General Hospital” (14%). 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
Figure 10. 10  Treatment of Diseases 
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(viii) Household structure 

It is observed that 80% in Ann Taw village and 84% in Ka ward, Thandwe live in their own houses. 

Moreover, 77% of respondents live with document for ownership of the land and remaining 23% live 
with no document but they have permission for residence. 

 

In Ann Taw village, type of house for 64% of respondents is one storey house, 30% live in two-storey 

and above and 6% live in huts. 

In Ka Ward, Thandwe, type of house for 88% of respondents is one storey house, 8% live in two- 

storey and above and 4% live in huts. 

 
Moreover, “CGI” is used as roof for 85% of all respondents and only 7% of surveyed households is 

roofed with “Thatch”. Each 3.3% of surveyed respondents use “Bamboo” or “Tarpaulin”. 

 
 

(ix) Residence and Migration 

Regarding duration of residence, 62% of local people in this area has been more than 10 years and 

28% are the people who live between three to ten years ago. 

 
Moreover, household member migration and reasons of migration are analyzed. 

Most of the surveyed households (86%) have no family member who has migrated to different area. 

Female over 15 years (7%), male over 15 years (5%) and male under 15 years (2%) have migrated 
to other places for the reason of working. 

 

Figure 10. 11  Duration of residence 

 

 
(x) Health care availability and access to education 

The availability of facilities for health and education sectors among surveyed households were 

analyzed. For these different categories, the following figures present outcomes of the respondents. 
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Figure 10. 12  Health Care Availability 
 

Figure 10. 13  Access to Education 

(xi) Sources of Lighting 

In Ann Taw village, it was observed that 80% of the respondents use Electricity from National Grid 

and 8% uses Battery for source of lighting. 
 

In Ka-Ward, Thandwe, it was observed that 68% of the respondents use Electricity from National 

Grid for source of lighting. 

 

  
Figure 10. 14  Source of Lighting 
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(xii) Energy usage in cooking 

The survey results showed that in Ann Taw village, 70% of participant uses electricity for cooking 

and remaining participants uses charcoal/fuel wood substitute (15%) and firewood (15%). 
 

In Ka-Ward, Thandwe, 68% of respondents uses electricity for cooking and 20% uses charcoal/fuel. 

Remaining participants use firewood (8%) and Gas/Kerosene/Diesel (4%). 
 

Figure 10. 15 Energy used for cooking 

 

 
(xiii) Different sources of drinking water 

Concerning drinking water availability, most households (57%) in Ann Taw village and (72%) in Ka- 

Ward, Thandwe get from perennial sources. 
For perennial sources of drinking water, (53%) in Ann Taw village and (50%) in Ka-Ward, 

Thandwe get from deep well. 

For seasonal sources of drinking water, (68%) in Ann Taw village and (56%) in Ka-Ward, Thandwe 

get from public piped water. 

It is observed that distance to drinking water source is household level for majority of respondents 

(78%). 

Among remaining respondents, 12% has access to drinking water within 1 mile followed by within 

¼ mile (5%) and more than one mile (5%). 
 

Regarding quality of water, majority of surveyed respondents (89%) from Ann Taw village and (92%) 
from Ka-Ward, Thandwe answered that the water is good. 

Majority of respondents (60%) mentioned that they face scarcity of drinking and household water 

from April to June. 
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Figure 10. 16  Availability of drinking water 

 

Figure 10. 17  Perennial source of drinking water 
 

 

Figure 10. 18  Seasonal source of drinking water 
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Figure 10. 19  Distance to source of drinking water 

 
(xiv) Drinking water disinfection 

Among the outcomes of the respondents, all respondents treated drinking water and the following 
figures show the various types of making drinking water safe. 

 

Moreover, 76% of respondents said that the quality of water has not changed while remaining 

respondents answered that the quality has changed. Water quality changes due to “Poor management 

of ponds” and water quantity changes due to “Climate change” are mentioned as well. 
 

Figure 10. 20  Treatment of drinking water 

 

 
(xv) Household water availability 

Regarding household water availability, most households (57%) in Ann Taw village and (75%) in 

Ka-Ward, Thandwe get from perennial sources. 
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Figure 10. 21 Availability of household water 

 

 
(xvi) Type of Latrine 

Regarding to type of latrine, there are 97% of respondents who use Pour Flush Latrine and only 3% 

use Flush Latrine. 

 
(xvii) Waste Collection and Disposal 

The study has identified the “Waste Collection and Disposal method” in the surrounding community 

of TMP factory. It was found out that 85% of respondents collect wastes for disposal. 
 

For collection of wastes, 49% in Ann Daw village and 44% in Ka-Ward, Thandwe collect the wastes 

in dustbin with cover. 

Remaining respondents use dustbin without covers, plastic bags/woven PP bags and baskets for 

waste collection. 
 

Majority of respondents, (83%) in Ann Taw village and (92%) in Ka-Ward, Thandwe do not dump 

wastes on the ground. 
Moreover, majority of respondents, (86%) in Ann Taw village and (88%) in Ka-Ward, Thandwe do 

not bury wastes. 
But, (40%) in Ann Taw village and (20%) in Ka-Ward, Thandwe practice burning of wastes. 

It is also found out that (31%) in Ann Taw village and (12%) in Ka-Ward, Thandwe throw the 

wastes into river. 

 

In general, more than 80% of all respondents dispose the wastes to CDC dumping area/container 

and trucks. 

Only 12% in Ka-Ward, Thandwe sell the garbage to recycle shop and other respondents do not sell 

the wastes. 
All respondents do not practice decomposing wastes for fertilizer. 

Regarding waste separation, only (18%) in Ann Taw village and (44%) in Ka-Ward, Thandwe 
separate the wastes before disposal. 

 

Type of wastes generated are mostly kitchen wastes (65%) and other type of wastes are generated 

infrequently. 

Regarding type of wastes generated from households, 27% for “Plastic”, 22% for “Garden wastes”, 
8% for “Metal”, 3% for “Paper”, 3% for “Hazardous wastes”, 2% for “Construction wastes”, 2% 

for “Glass” and 2% for “Clothes” are mentioned among overall respondents. 
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For the knowledge of 3Rs (Reduce, Reuse and Recycle), only 40% of overall respondents have ever 

heard about that. 

Moreover, 72% of respondents who have heard about 3Rs and 40% of respondents who have not 

heard would like to practice 3Rs in the future. 

 
(xviii) Internet usage and Communication 

Concerning online communication, 78% of respondents are using internet and communicate with each 

other. 
“Facebook” is most common (60%) among surveyed respondents and there are 17% of respondents 

who use both application, “Facebook and Viber”. Other 2% use only Viber. 
 

It is observed that only 16% of respondents can use internet “Very well”, 40% can use it “Well” and 

45% can use “Just a little”. 
Regarding communication about project activities and project information via Facebook application, 

48% said that it is available to do so while 30% answered that they cannot be connected via Facebook. 
Among surveyed respondents, 22% stated that communication via Facebook application can be 

possible if the technology how to communicate via that application is explained by a family member. 

 

(xix) Cultural aspect 

The important decisions in the community are made by the village leader (92%). 

There are 43% of respondents who answered religious sites around proposed project and 56% said 
that those sites are adequately protected. 

 
(xx) Air quality and climate changes 

The study has identified the environmental changes of surrounding area of TMP factory. 

In Ann Taw village, majority of respondents (69%) answered that air quality is not changed while 
20% thinks that it is improved and 11% stated that air quality is declined. They mentioned about the 

causes of air quality changes due to Industry (60%) and Forest Fire (40%). 
 

In Ka-Ward, Thandwe, majority of respondents (56%) answered that air quality is not changed while 

28% thinks that it is improved and 16% stated that air quality is declined. They mentioned about the 

causes of air quality changes due to Livestock Industry (50%), Industry (33%) and Forest Fire (17%). 
 

Among the respondents, 57% of stakeholders said that the weather becomes “warmer”, 40% said that 

the weather condition is “unchanged” and the remaining 3% said “cooler”. 
Furthermore, 60% of total respondents described that local climate becomes “Drier”. 

 
(xxi) Awareness on TMP factory 

Regarding awareness of local people about the TMP factory, 77% of surveyed respondents in Ann 

Taw village and 56% of surveyed respondents in Ka-Ward, Thandwe mentioned that they just know 

a little about the factory. 

 
(xxii) Perception on the importance of project 

The following bar charts describe the level of importance to community by TMP factory. 
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Figure 10. 22 Importance of TMP factory to community in Ann Taw village 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10. 23 Importance of TMP factory to community in 8-Ward, Thandwe 

 

 

(xxiii) Experience of the previous projects 

Regarding previous projects in community, 67% of surveyed respondents mentioned that they did not 

experience any project while other 33% have experience with “Bridge” construction. Among all 

respondents, only 8% mentioned about the “Dam project” and 1.7% for “Road/Railways”. 

 
(xxiv) Attitude about positive and negative impacts by previous projects 

Regarding respondents’ attitudes for the impact on community caused by the previous projects, 60% 

of respondents said that there are positive impacts by those projects. However, 7% of the households 

said that they have some negative impacts. Then, 33% of respondents mentioned that there is neither 
positive nor negative impact. Furthermore, 95% of respondents answered that there was no discussion 

about the compensation for those projects. 
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(xxv) Community’s perception on positive impacts by TMP factory 

Regarding community’s perception on positive impacts due to the existence of TMP factory, 48% in 

Ann Taw village and 64% in Ka-Ward, Thandwe mentioned about “Increased employment”. 
Moreover, 20% in Ann Taw village and 4% in Ka-Ward, Thandwe responded “Increased Annual 

Income” by TMP factory. 

Other 26% in Ann Taw village and 32% in Ka-Ward, Thandwe said that they have no idea about 
positive impact by TMP factory. 

 
(xxvi) Community’s perception on negative impacts by TMP factory 

Regarding negative impacts on community due to the existence of TMP factory, 46% in Ann Taw 
village and 68% in Ka-Ward, Thandwe answered that they do not aware any negative impacts. 

But 31% in Ann Taw village and 16% in Ka-Ward, Thandwe mentioned “Environmental Pollution”. 

Moreover, 17% in Ann Taw village and 4% in Ka-Ward, Thandwe described negative impacts on 
“Health”. 

Remaining 6% in Ann Taw village answered adverse effect on “Access to water”. 

Remaining respondents in Ka-Ward, Thandwe mentioned Negative social environment (8%) 

and Increased cost (4%). 

 
Among surveyed respondents, approximately 54% in Ann Taw village and 28% in Ka-Ward, 

Thandwe are worried about negative impacts on “Both women and children”. 
Approximately 11% in Ann Taw village and 40% in Ka-Ward, Thandwe said that “Children” are 

likely to be negatively impacted by the factory. Nearly 20% in both surveyed areas do not worried 

about any specific groups. Fewer persons (3% in Ann Taw village and 8% in Ka-Ward, Thandwe) 
mentioned “Unskilled workers” to be negatively impacted. 

 
(xxvii) Priotization for improvement of community 

Majority of respondants metioned about improvement of “Employment” (55%) as first priority, 

“Medical service” (60%) as second priority followed by “Education” (53%) as third priority. 

 
(xxviii) Agricultural sector, livestock and fishing 

Regarding farming activities, approximately 30% of overall surveyed respondents work in 
agricultural sector. Majority of them (88%) have their own farmlands ranging from 3 to 5 acres. 

Among them, 76% mentioned about reduced quality of rice and crops in three years. 

Majority of them (94%) answered that there is no problem and impact on agricultural sector due to 
TMP factory. 

 
(xxix) Type of agricultural land and main crops 

Types of agricultural land which is owned by surveyed respondents are mainly “Crop land”. Only 

one respondent has agricultural land for perennial plantation. 
Main types of plants are Rice, Bean/Pulses, Vegetables, Lemon and Shauk. 

 
(xxx) Previous land acquisition 

There is no experience for previous land acquisition in all surveyed respondents. 

 
(xxxi) Livestock breeding and Fishing 

It is observed that 34% of respondents breed animals and pig (17%) is the most common animal for 

breeding in the community. Other respondents breed poultry (13%) which is followed by cow (1.7%) 
and horse (1.7%). 
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Majority of respondents breed animals for selling (90%) and others for self-consumption and 

renting of horse. 

According to the surveyed respondents, 23% in Ann Taw village and 52% in Ka-Ward, Thandwe 

do fishing but majority of them (95%) are not fishing near TMP factory. 
 

Figure 10. 24 Livestock breeding 

 
(xxxii) Natural Disaster in community 

Regarding natural disaster in community, flood (90%) is the most common and usually happens 

in rainy season. There are other disasters such as Landslide, Strong Wind, Lightning, Soil 
Erosion, Forest Fire and Drought in the surveyed community. 

Surveyed respondents had flooding in year 2004 and year 2014 as well. 
Surveyed respondents answered that causes of flooding are mostly due to heavy raining. Other 

reasons such as deforestation and climate change are also mentioned. 

Regarding landslide, 81% of respondents mentioned “Debris Fall” and “Rock Fall” (19%). 

(xxxiii) Perception on the development of the project 

Looking at the attitudes of the respondents, 94% in Ann Taw village and 88% in Ka-Ward, 

Thandwe said that they agree with the development of TMP factory. 
Remaining 6% in Ann Taw village and 12% in Ka-Ward, Thandwe are not sure for the 

development of TMP factory. 

 
(xxxiv) Community perception on environmental and socio-economic impacts by TMP 

factory 

1. The effect on physical resources 

Regarding the effect on physical resources including soil quality, surface water quality, ground 
water quality, air quality and noise, the following figure shows the outcomes of the respondents. 

It is found out that most resources have slightly negative impacts by activities of TMP factory. 
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Figure 10. 25 Perception on environmental impacts by TMP factory 

 

 

10.6 The effect on biological resources 
In summary, the following figure presented the community perception on effect of the project 

development on biological resources especially forestry, agriculture, local animals, pasture and 
aquatic animals. 
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Figure 10. 26 Perception on biological impacts by the project 

 

 

10.7 The effect on human use 
The following figure shows the effect on human use including local fisheries, local livestock, 
local vegetation, local industry, local transportation, local price, recreation and local economy. 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
Figure 10. 27  Perception on impacts on human use by the project 
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10.8 Effect on the quality of life 
The quality of life is also considered as the main issue in the social impact assessment. In this 
regard, there are different categories divided for the analysis of the quality of life as shown in 

the following figure. According the survey, there is no significant negative impact on the quality 
of life. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 
 

 
Figure 10. 28  Perception on impact of the quality of life 

10.9 Effect on safety and cultural heritage 
The effect on safety and cultural heritage is also considered as a common factor for the impact 

by the industry. In the issue of the cultural heritage, the main three different parameters 
including religious building, cemetery and historical buildings were analyzed. 

It was found out that there is no major negative impact. 

 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 
Figure 10. 29 Perception on impact of cultural heritage 
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10.10 Estimation of socio-economic impact likely affected by the project operation 
The following methodology has been applied to assess the socio-economic impacts of the project 

during construction, operation and decommissioning phases mainly on livelihoods, education, 

infrastructure, water quality, physical resources, biological resources, human use, quality of life 

and cultural heritage. Each source of impacts has been assessed by two parameters namely 
magnitude and probability along with five scores assessment as well. Detail methodology can be 

seen in annex (A). 
 

Table 10- 2 : Impact Assessment Parameters and its scores 

 

Assessment 

 

Score 

 

1 (very low) 

 

2 (Low) 

 

3 (Medium) 

 

4 (High) 

 

5 (Very High) 

 

Magnitude 
 

Insignificant 
 

Small and will 
have on the 

Socio- 

economic 

environm 
ent 

 

Moderate 

and will 

result in 
minor 

changes on 
community 

 

High and will 

result in 

significant 
changes on 

community 

 

Very high and 

will result 

permanent 
changes on 

community 

Probability Insignificant Little socio- 

economic 

challenges 

Indirect 

Socio- 
economic 

challenges 

Direct socio- 

economic 

challenges 

Direct and 

significance 
socioeconomic 

challenges 

 

Then, significant rating is calculated by the following formula. 

Significant point = Magnitude x Probability 

 

Impact Significance Level: Based on the calculated significant point, impact significance can be 
categorized as follows; 

 

Table 10- 3 : Impact Significance Levels 

Risk level Rating Definition 

Very low 1-3 No impacts occur. 

Low 4-9 Acceptable level without controlling impacts/ does not require 
additional management. 

Medium 10-16 Acceptable level/but must be controlled to prevent increased 
risk to unacceptable levels. 

High 17-25 Unacceptable level/ the impact must be managed/must be 
reduced to an acceptable level. 

Very High Above 25 Unacceptable level/ the impact must be managed/ reduced to 
an acceptable level immediately. 
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Table 10- 4 : Analysis of Socio-economic Impact 
(a) Construction phase 

 

No. Socio-economic impacts Significance of potential socioeconomic 
impacts 

Impact 

significance 
Magnitude Probability Impact 

significance 

The effect on Physical Resources 

1 Soil quality 3 4 12 Medium 

2 Surface water quality 2 3 6 Medium 

3 Ground water quality 2 3 6 Medium 

4 Air quality 3 3 12 Medium 

5 Noise 3 4 12 Medium 

Effect on Biological Resources 

6 Forestry and conservation 
Areas 

2 3 6 Medium 

7 Agriculture/Farming areas 3 4 9 Medium 

8 Local animals 1 2 2 Medium 

9 Pasture 1 2 2 Medium 

10 Aquatic animals 1 2 2 Medium 
Effect on human use 

11 Local fisheries 1 2 2 Very low 
12 Local livestock 1 2 2 Very low 

13 Local vegetation 3 3 9 Low 
14 Local industry 1 2 2 Very low 

15 Local transportation 3 3 9 Low 

16 Local price 1 2 2 Very low 

17 Recreation 1 2 2 Very low 

18 Local economy 1 2 2 Very low 

Effect on Quality of life 

19 Housing 1 2 2 Very low 

20 Health 1 2 2 Very low 

21 Education 1 2 2 Very low 

22 Spiritual 1 2 2 Very low 

23 Safety 3 3 9 Low 

24 Crime 3 3 9 Low 

25 Family Structure 1 2 2 Very low 

26 Job opportunities 3 4 12 Medium 

27 Income 3 3 9 Low 

28 Scenery 1 2 2 Very low 

29 Local culture 1 2 2 Very low 

Effect on Cultural Heritage 

30 Religious building 1 2 2 Very low 

31 Cemetery 1 2 2 Very low 

32 Historic buildings 1 2 2 Very low 
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(b) Operation phase 

 

No. Socio-economic impacts Significance of potential socioeconomic 
impacts 

Impact 

significance 

Magnitude Probability Impact 
significance 

The effect on Physical Resources 

1 Soil quality 3 3 9 Low 

2 Surface water quality 2 2 4 Medium 

3 Ground water quality 2 2 4 Medium 

4 Air quality 3 4 12 Medium 

5 Noise 3 3 9 Medium 
Effect on Biological Resources 

6 Forestry and conservation 
Areas 

1 2 2 Low 

7 Agriculture/Farming areas 1 2 2 Low 

8 Local animals 1 2 2 Low 

9 Pasture 1 2 2 Low 

10 Aquatic animals 1 2 2 Low 

Effect on human use 

11 Local fisheries 1 2 2 Very low 

12 Local livestock 1 2 2 Very low 

13 Local vegetation 1 2 2 Very Low 

14 Local industry 1 2 2 Very low 
15 Local transportation 3 3 9 Low 

16 Local price 1 2 2 Very low 

17 Recreation 1 2 2 Very low 

18 Local economy 1 2 2 Very low 

Effect on Quality of life 

19 Housing 1 2 2 Very low 

20 Health 2 2 4 Low 

21 Education 1 2 2 Very low 

22 Spiritual 1 2 2 Very low 

23 Safety 3 3 9 Low 

24 Crime 3 3 9 Low 

25 Family Structure 1 2 2 Very low 

26 Job opportunities 3 4 12 Medium 

27 Income 3 3 9 Low 

28 Scenery 1 2 2 Very low 

29 Local culture 1 2 2 Very low 

Effect on Cultural Heritage 

30 Religious building 1 2 2 Very low 

31 Cemetery 1 2 2 Very low 

32 Historic buildings 1 2 2 Very low 
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(c) Decommission phase 

 

No. Socio-economic impacts Significance of potential socioeconomic 
impacts 

Impact 

significance 

Magnitude Probability Impact 
significance 

The effect on Physical Resources 

1 Soil quality 3 3 9 Medium 

2 Surface water quality 2 2 4 Medium 

3 Ground water quality 2 3 6 Medium 

4 Air quality 3 4 12 Medium 

5 Noise 3 4 12 Medium 

Effect on Biological Resources 

6 Forestry and conservation 

Areas 

2 3 6 Low 

7 Agriculture/Farming areas 3 3 9 Low 

8 Local animals 1 2 2 Low 

9 Pasture 1 2 2 Low 

10 Aquatic animals 1 2 2 Medium 

Effect on human use 

11 Local fisheries 1 2 2 Very low 

12 Local livestock 1 2 2 Very low 

13 Local vegetation 3 3 9 Low 

14 Local industry 1 2 2 Very low 

15 Local transportation 3 3 9 Low 

16 Local price 1 2 2 Very low 

17 Recreation 1 2 2 Very low 

18 Local economy 1 2 2 Very low 

Effect on Quality of life 

19 Housing 1 2 2 Very low 

20 Health 1 2 2 Very low 

21 Education 1 2 2 Very low 

22 Spiritual 1 2 2 Very low 

23 Safety 3 3 9 Low 

24 Crime 3 3 9 Low 

25 Family Structure 1 2 2 Very low 

26 Job opportunities 3 4 12 Medium 

27 Income 3 3 9 Low 

28 Scenery 1 2 2 Very low 

29 Local culture 1 2 2 Very low 

Effect on Cultural Heritage 

30 Religious building 1 2 2 Very low 

31 Cemetery 1 2 2 Very low 

32 Historic buildings 1 2 2 Very low 
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10.11 Socio-Economic Impact Assessment on the community 
The primary data (survey data) was used to assess socio-economic impacts on the local communities. 
According to the analysis of socio-economic data, most of the impacts on socioeconomic is not 

significant. . The effect on physical resources namely soil quality, surface water and ground water 

quality have medium impacts due to TMP factory. There will be very low effect on human use, 
quality of life and cultural heritage. 

 

As the result of analysis, most of the project activities have no significant impact on the environment, 

livelihood and cultural heritage. 
 

During pre-operation and decommissioning phase, there will be negative medium impacts on air 

quality, by particulate matters, and water quality due to construction and decommissioning activities. 
 

However, all these impacts can be mitigated accordingly. The mitigation measures are detailed in the 
chapter (6): Impact Assessment and Mitigation Measures and chapter (8): Environmental 

Management Plan accordingly. 
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Meeting of Minutes: Environmental Management Plan (EMP) Stakeholder Consultation of 

Thantwe Marine Products (TMP) 

 

Detail    

Project Thantwe Marine Products (TMP) Region / State Rakhine 

Venue Thantwe Marine Products’ office Township Thandwe 

District Thandwe   

Objective To present and explain about company information and the upcoming project. 

To inform about an Environmental Management Plan (EMP). 

To inform the future plans. 
To answer the questions and obtain suggestions from the attendees. 

Date 21st May 2021   

Time 2:00 PM   

 

▪ Dr. Kyi Win, Director of TMP presented the company information and upcoming future 
plans. 

▪ Daw Ohnmar May Tin Hlaing presented about an Environmental Management Plan (EMP), 

environmental impacts and mitigation measures. 

 

 
Suggestion from U Soe Myint (Head of District/General Administrative Department ) 

He is transferred from the Mon state. There are 4 alcohol factories, 4 cool storage factories and 17 

rubber factories. The minister directs him to supervise all of these factories. He checked the factories 

whether they follow or not the EMP rules. He has experiences about the EMP process. He is interested 

in the presentation of EMP process. When the factory operate, EMP must do. Other factories will 

perform the EMP as the TMP factory did. 

There is unpleasant odour from the rubber factories. The local people from the Mon state complained 

about the chemical usage of rubber factories. We audited together with Dr. Khin Pa Pa Soe form DISI 

to the rubber factories and Dr. Khin Pa Pa Soe contacted the local company to carry out EMP process. 

And then, the company operated the EMP process. 

The main impacts likely affected by the TMP factory are the wastewater and unpleasant odour. EQM 

company will conduct many things to complete EMP including baseline monitoring. After that it will 

be submitted to the Environmental Conservation Department (ECD). The main point of EMP he 

wanted is wastewater and unpleasant odour. 

The Thanlwin cool storage factory in the Mawlamyine occurred covid 19 pandemic. The factory was 

shut down because this incidence happened at the cool storage area. The infection started from the 

two staff and then increased to 17 in number. The positive staff were transferred to the quarantine 

center. The third wave of covid 19 pandemic begins now. After the quarantine process had been done, 

he permitted the factory to operate. Therefore, he stressed on to take care this problem and guided to 

write the preventive covid 19 procedures in the EMP procedures. 
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Response from Dr. Ohmmar May Tin Hlaing (Managing Director/EQM) 

Yes. Dr. Kyi Win needs to follow the protection of covid 19 pandemic measures and I will also add 

the preventive covid 19 procedures in the EMP. 

Suggestion from U Soe Myint (Head of District/General Administrative Department ) 

The cool storage factory is not difficult to follow the EMP rules. The main problem factories are the 

alcohol and rubber factories. He audited the factories together with DISI in Mawlamyine once a 

month. All of these factories are using chemical and emitting the unpleasant odour. He notices TMP 

factory also use Ammonia. 

Response from Dr. Ohmmar May Tin Hlaing (Managing Director/EQM) 

Yes. She advised Dr. Kyi Win to post the material safety data sheet (MSDS) in the factory particularly 

Ammonia and chlorine. He will have to explain as well as train as well as the employers about the 

MSDS list and its contents. She is thankful to Head of District for guidance on these essential 

measures. 

Suggestion from U Soe Myint (Head of District/General Administrative Department ) 

The cool storage factory from the Mawlamyine is bigger than the TMP factory. When the covid 19 

virus was found, the factory owner and the works lost their income. In the EMP, there is need to write 

how to protect the covid 19 virus. He has the EMP books of alcohol factory, rubber factory, cool 

storage factory and the mining factory. There were 1,300 mining sites in the Mon state. He ordered 

them to do EMP. He has experience about the EMP. The mining permit is 2,000 mining holes per one 

acre. There are mining owners who have permits to mine 30000 mining holes. They do EMP for each 

mining site. Covid 19 virus must be considered in case of cool storage factory. There are many 

workers who can transfer the virus. The alcohol factories in Mawlamyine, they do not discharge 

wastewater systematically. Therefore, he did not permit them to operate the factories. The TMP 

factory also needs to discharge wastewater systematically. 

Response from Dr. Ohmmar May Tin Hlaing (Managing Director/EQM) 

After checking the wastewater discharge system, we will write in the EMP process to follow the 

wastewater discharge guidelines of ECD as well as the proper system to be carried out by the factory. 

Suggestion from U Soe Myint (Head of District/General Administrative Department ) 

There is an important role of DISI in the EMP process of factories. He organized the team for EMP 

when he served in Mawlamyine. The EMP team leader is the professor of Mawlamyine university. 

The team members are from Forest Department and chemistry department from the Mawlamyine 

university. He requested them to read EMP books. He took advise from them about the EMP books. 

EMP becomes important because most of the projects are facing complaints from the local people. 

When the projects stop, the owners lost their income. He got experiences from that team. He is not 

environmental technician but he can give advice about the EMP. 

Response from Dr. Ohmmar May Tin Hlaing (Managing Director/EQM) 

Ye. We do agree that because the Head of District/ General Administrative Department is the decision 

maker. 
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In the EIA meeting, there were DIC, DISI, ECD and other government departments. The DIC checked 

the restricted chemicals from their lists. Although the EMP is not big as EIA, we have to submit this 

EMP to the Rakhine state government, ECD at Thantwe and ECD at Nay Pyi Taw and also GAD. 

The EMP procedure was written since 2015. There was no covid 19 virus when the procedure wrote. 

We must write the protection of covid 19 virus rules in the EMP. 

In the section of Occupational Health and Safety, we will write to follow covid 19 measures and to 

support covid 19 vaccines for the factory workers. She also asked the Environmental Conservation 

Department (ECD) attending the meeting where will she submit the EMP report to the Thandwe ECD 

or the main office at Nay Pyi Taw. 

Suggestion from Htay Khine (Staff Officer/ Environmental Conservation Department) 

Firstly, the EMP report is submitted to their department and then they will submit to the main office 

at Nay Pyi Taw. 

Response from Dr. Ohmmar May Tin Hlaing (Managing Director/EQM) 

If the MOHS staff attends in this presentation, the requirements can be advised. 

Suggestion from U Htoo Win (Range Officer/ Environmental Conservation Department) 

He found out that the mitigation measures and how to dispose the waste in the presentation. In his 

opinion, he wants to know who is the monitoring person of the EMP. He also wants to know the 

members of the EMP monitoring team. How many times will audit in a year? He wants to add 

monitoring plan in the EMP report. 

Response from Dr. Ohmmar May Tin Hlaing (Managing Director/EQM) 

In Chapter 8 (Environmental Management Plan) of this report, I used to emphasize environmental 

monitoring plan. The proposed factory will award the monitoring company with the registration 

certificate from the ECD. If the baseline results come out, we will advise the proposed factory to 

monitor the EMP process by yearly or quarterly depending on the findings. Moreover, we will add 

the budget plan for the monitoring process in the EMP report. When the EMP starts, the proposed 

factory writes the commitment letter how much they can invest 2% or something for the EMP report. 

Suggestion from U Htoo Win (Range Officer/ Environmental Conservation Department) 

2% is for Corporate Social Responsibility (CSR). 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

We will also add the CSR. The proposed factory will be responsible for the cost of their impact to the 

environment. 

Suggestion from U Htoo Win (Range Officer/ Environmental Conservation Department) 

The monitoring budget and the CSR budget are not same. This was mentioned by the ECD. 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

We will write like that. CSR means the social benefits of the local people around the factory. 
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Response from Dr. Kyi Win (Director/TMP) 

The Thantwe Marine Production factory is a factory that was established since 1996 and has been 

living in harmony with the community around the factory. The factory began with the 50 tons flake 

ice production and fishing with small boats. And then, the factory becomes slowly bigger to 150 tons 

flake ice production, fishing ships and soft crabs and shrimps farming at Abay located at the Taung 

Gote with the workers number of (170-180). The problem started from the bridge near the market. 

The market disposed the wastes to the drainage channel which leads bad smell but the surrounding 

people said that the waste is disposed from the factory. And then they submitted the complaint letter 

to the authorized persons. 

The two ministers officially inspected the factory and thought that the factory was disposing the heads 

of shrimps and fishes to the dumping site near the market. Actually, there is a collector for heads of 

shrimps and fishes from the factory and the waste from the factory is being disposed to the dumping 

site where is directed by the city development committee (CDC). The workers from the factory are 

staying inside of the factory compound and Ann Taw ward. Whenever they go to market and the 

people saw them there. They thought that the factory’s workers are disposing the wastes at the dump 

site near the market. They thought that the bad smell is emitted from the factory’s waste. 

Actually, the factory’s wheel loader was helping to clear the waste from the illegal dumping site near 

the market. We helped the CDC staff for clearing those kinds of wastes. There is a drainage channel 

near the illegal dumping site. The water from the channel flows in the rainy season. Now there is no 

water. The surrounding people confuse that the bad smell is from the factory’s waste. They came to 

the factory to complain that situation and said the security at the main gate that the factory must collect 

the waste. We are very busy when receiving the large number of raw materials. We planned the fisher 

men to go back their village not to overdue the raw materials. So, we cannot hear their voice. By 

happening that they were angry at us. 

The CDC collects the waste from the illegal dumping site near the market and the waste collection 

system is good enough. The surrounding people dispose the wastes to the dust bin systematically. 

After that there is no bad smell. After that we went to the ward’s head office and discussed that case. 

The main problem is the people from the other places. They hired near the market and they submitted 

the letter to the authorized persons and then the moved to the other places. There was no problem with 

the local people. Another problem is the drainage channel system which is not good enough. The 

water is not flowing well in the summer. So the bad smell was emitted from it. In the rainy season, 

the smell is good. So there is need to clean up around each own places. The factory wastewater 

pipeline passes through the wards and then discharges at the Ann Taw River. The wastewater is treated 

with a series of limestone and charcoal by filtering through five storage tanks before discharge at the 

river. The local people thought that we discharged wastewater to the nearest drainage channel. The 

elders of the ward said that they want us to clean up the factory. They do not aim to shut down the 

factory. On the side of the factory, there is a bus station. When they carry the seasonal fishes, they 

clean up the fish boxes. And then the cleaning water is discharging into the drainage channel. There 

are also the mobile people near the drainage channel. They farm the pigs which emits bad smell as 

well. The factory covers the sides of bridge with high fence not to be disposed buy the people. When 

we are working together with the ward, there is no bad smell in the summer. In the rainy season, there 

will be no smell anymore. 

Suggestion from U Soe Myint (Head of District/General Administrative Department ) 

The main problem is the bad smell. 
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Response from Dr. Kyi Win (Director/TMP) 

There is a misunderstanding. He did not know when the letter was submitted to the authorized persons. 

We were helping with our wheel loader to clear those wastes. This situation is aware by some elders 

of the ward. But some did not notice. This factory is not in the industrial zone so that the EMP process 

is required. Normally, the factory is organizing the training and workshop together with the Fisheries 

Department, DISI and ECD in quarterly or by yearly. The state and district officers used to come and 

attend those trainings and workshops. The factory got GMP and HACCP certificates. Although this 

factory is a not big factory in region, we got the ISO. To get ISO, we tried about two years. We 

obtained the ISO certificate by the hardly effort of the factory staff. We got EC and USSPA certificates 

by the direction of the Fisheries Department as well. The Union Minister ordered to write the EMP. 

He said that to work with the community keeping good relationship and also said that we will check 

the factory in every six months. We will write the EMP by the assistance of EQM. 

Suggestion from U Myint Oo (Elder of the Ann Taw village) 

The aim is to get the good smell not to shut down the factory. We discussed with U Kyi Win at the 

village head office. The factory covered the sides of bridge with sunshade as high fence near the 

illegal dumping site. They supported the dust bins. There was bad smell at this time in the last year. 

Now, there is no bad smell near the drainage channel. 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

We will focus on the solid waste and wastewater of the factory. We will check the waste recycling 

and discharge way of waste water. The environmental problem can be solved by operating the EMP 

process. 

Response from Dr. Kyi Win (Director/TMP) 

During the covid 19 case, we tested the body temperature and the main focus is information. When 

the staff is ill, we asked him or her to stay at home not to go outside. We gave him to leave from work. 

At the work site, we take body temperature of all staffs and ordered them to wash their hands before 

coming into the workplace. Actually. we only need to add one thing during the covid 19 case which 

is social distancing because being the nature of the work, our workers always wash their hands and 

wear the masks before they work. We have no covid 19 outbreak. We had suspect persons. We gave 

them to leave from the work and let them to rest at the quarantine center. After they had been cleared 

covid 19 virus, we let them to work. We follow the covid 19 rules not to spread out the others. When 

the covid 19 virus protection vaccine found out, the factory arranged vaccination to the workers. The 

number of workers who already received vaccines are (280-290). Moreover, we provided the vaccine 

to the car drivers. 

Suggestion from U Soe Myint (Head of District/General Administrative Department )Does the 

DISI inspect their chemical usage? 

Suggestion from Daw Hla Hla Win (Staff Officer/ Directorate of Industrial Supervision and 

Inspection Thandwe) 

We had inspected the chemical usage of the factory two years ago. The result was satisfactory at that 

time. 
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Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

She found out three chemicals namely chlorine, sodium binical sulphate and ammonia. They use them 

in disinfected, preservative and cold storage respectively. About the toxicity, when the dosage amount 

is larger than the limit, there will be toxic. So that she wants Dr. Kyi Win to keep the MSDS chart. 

There is the dosage in the MSDS list. We will add emergency setting for the safety of workers in the 

EMP report. 

Response from U Tin Maung Htay (Managing Director/TMP) 

Chlorine is weak when we mixed with water. Our products are sold in super markets. They stored 

them at the -15degree centigrade. When they do not store like that, the black spots are appeared on 

the products. In this case we use sodium binical sulphate to remove black spots. The two drops can 

maintain the products for four days. It is not cheap. It can be eaten with little dosage. 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

We can monitor ammonia concentration in the air from monitoring by the air device (EPAS). EPAS 

is recognized by the USEPA. After monitoring, we will check the ammonia gas. If the gas amount is 

more than the guidelines, we will write the mitigation measure. 

Suggestion from U Thura Aung (Assistant Staff Officer/ Department of Fisheries) 

We tested the water sample at the Thar Kay Ta Lab. They have certificates. 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

Yes, I found that. 

Suggestion from U Thura Aung (Assistant Staff Officer/ Department of Fisheries) 

We gave HACCP certificate to the factory for the processing. We trained them the protection ways 

for every step. 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

I found out water sample results from the processing and disinfection. She does not found 

microorganisms in the results. I will test effluent water before which are not discharged to the Ann 

Taw River. By testing this, we will know the effective of the wastewater treatment. I will test BOD, 

COD, Total Coliform, etc.. 

Suggestion from U Thura Aung (Assistant Staff Officer/ Department of Fisheries) 

EQM should test the wastewater. 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

She will test waste water and storm water which are discharged from the drainage channel of the 

factory. 
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Suggestion from U Thein Win Aung (Staff Officer/ Forest Department ) 

He transferred from Mawlamyine and then moved to Kyauk Phyu and now is Thandwe. He found out 

that the factory catches the fishes and shrimps by 12 ships. He also found out that the products of 
shrimps and fishes which are 5 to 10 tons per day. So, there will be more raw materials leading to 

degradation of fishes and shrimps resources in the Rakhine offshore. The origin of the resource of 
fishes and shrimps is the mangrove forests. He advised that to conserve the mangrove forests. When 

he served in Kyauk Phyu, the mining companies conserve the forests depending their mining 

capacities. 

 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

Yes, she will write that in the environmental management plan. 

Response from Dr. Kyi Win (Director/TMP) 

According to the fishing plan, the fishing processes will stop 100% for three months. It was started 

from 75%, 50%, 25% and now 100%. The 100% stop fishing plan was started for two years. The 

fishing companies are operating under the directions of fishing department. 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

According to the scope of work for cool storage, the EMP cannot completely cover the fishing 

processes. But thanks for your comments. We will write to follow the EMP rules to the contractors of 

the TMP. Although fishing processes does not include in the EMP scope of work, we will add your 

comments in the report as much as we can. 

Response from Dr. Kyi Win (Director/TMP) 

We had submitted the soft crab and shrimp farming proposal to the government. The farming site is 

near the mangrove forest. When we work at the mangrove forest, we can conserve it from illegal 

logging. If there is no one, the mangrove forests are degraded due to the illegal logging. In our 

proposal, we will farm by using nature semi intensive ways to get the mangrove friendly family. We 

will dig small ponds and then will farm. Our proposal is at the state level now. We will dig the channel 

and then will farm at the Abay situated at Taung Gote. Unless we work in the mangrove forests, it 

will be lost in the future. If we work in the mangrove forests, it will be still long time. Forest 

department wants us to do that farming. When our project starts, we will submit the pictures of 

working processes to the forest department. 

Response from Dr. Ohnmar May Tin Hlaing (Managing Director/EQM) 

The proposed factory is discharging the effluent water to the Ann Taw river. There will be oxygen 

shortage because algae bloom becomes rapid due to the increased amount of nitrogen, phosphorous 

in the effluent water. It can cause the death of aquatic animals. We want the biodiversity data of the 

Ann Taw river if your department and fishing department have that data. We will refer to the 

secondary data in the EMP. The scope of work of EMP is not broad like EIA. So that we want 

secondary data. If you have secondary data, we will collect it from your office. We will go to the 

Thandwe market to know the local aquatic animals. We will also collect the water sample from the 

Ann Taw river. 
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Response from U Tin Maung Htay (Managing Director/TMP) 

The mentioned products (5-10) tons means the production capacity of the factory. Normally, we will 

not produce to get that amount. It will get sometimes. The shrimp fishing ships will concern with the 

mangrove forests. 

Suggestion from U Soe Myint (Head of District/General Administrative Department ) 

Does the factory get all types of grantees? 

Response from Dr. Kyi Win (Director/TMP) 

Yes, we have. 

Attendance Lists 
 

No Name Position Department/ Organization/ 

Address 

1. U Soe Myint Head of District General Administrative 

Department 

2. U Maung Thar Sein Head of Township General Administrative 

Department 

3. U Htay Khine Staff Officer Environmental Conservation 
Department 

4. U Thein Win Aung Staff Officer Forest Department 

5. Daw Khin Khin Saw Assistant Director City Development Committee 

6. U Tun Than Assistant Director Department of Fisheries 

7. U Thaw Zin Maung Assistant Director Department of Agriculture 

(District) 

8. Daw Hla Hla Win Staff Officer Directorate of Industrial Supervision 

And Inspection Thantwe 

9. U Myint Oo Elder of the Ann Taw village Ann Taw Ward 

10. Daw Thin Thit Thit Thaw Junior Engineer Citiy Development Committee 
Thantwe 

11. U Myint Shwe Head of ward No. (8) ward 

12. U Mg Mg Kyawe Head of 100 households No. (8) ward 
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 13. U Mg Tun Head of 100 households No. (8) ward 

 14. U Mg Oo Head of 100 households No. (8) ward 

 15. U Htoo Win Range Officer Environmental Conservation 
Department 

 16. U Than Tun Aung Staff Officer Natural Hazards and Disaster 
(District) Mangement 

 17. Daw Hein Thu Zin Staff Officer Environmental Conservation 

Department 

 18. U Thura Aung Assistant Staff Officer Department of Fisheries 

 19. Daw Su Lay Naing Supervisor (2) Public Health (District) 

 20. Daw Khin Sandar Htwe Assistant Staff Officer Department of Fisheries 

 21. Daw Myint Myint Zaw Range Officer Department of Fisheries 

 22. U Tin Maung Htay Managing Director TMP 

 23. Daw Amy Win Director TMP 

 24. Dr. Kyi Win Director TMP 

 25. Daw Khin Hla Ye Factory Manager TMP 

 26. Dr. Ohmmar May Tin Hlaing Managing Director EQM 
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Suggestion from U Soe Myint (Head of 

District/ General Administrative 

Department) 

 

Suggestion from U Thein Win Aung (Staff 

Officer/ Forest Department ) 

 

 

Suggestion from U Thura Aung (Assistant 

Staff Officer/ Department of Fisheries) 

 
Suggestion from U Myint Oo (Elder of Ann 

Taw Village) 
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Response from Dr. Kyi Win (Director/TMP) 

 

Suggestion from U Htoo Win (Range Officer/ 

Environmental Conservation 

Department) 

 

Suggestion from U Htay Khine (Staff 

Officer/ Environmental Conservation 

Department) 

 

Response from Daw. Ohnmar May Tin Hlaing 

(Managing Director/EQM) 
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Suggestion from Daw Hla Hla Win (Staff 

Officer/ Directorate of Industrial 

Supervision And Inspection Thantwe) 

 

Registration 
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Figure 10. 30 Public consultation and socioeco surveys conducted in the local community (Ann Taw village and No.(8) ward, 

Thantwe) 
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11. Conclusions and recommendations 
 

The EMP for the Thandwe Marine Production (TMP) Company Limited was carried out based 
on the extensive literature surveys, existing baseline environmental monitoring, public 

consultation meetings with the respective stakeholders including administrative personnel, 
local community, interested persons etc. and socioeco surveys along with consultation with the 

community. 

 
As defined in chapter (5), in-depth environmental existing baseline situations were assessed. 

This project has defined all environmental and social impacts associated with the construction, 
operation and decommission phase of the proposed project. 

 

The characteristics of the proposed marine processing, storage and production factory 
particularly its medium significance of the potential environmental impacts (air, noise, 

vibration, water, soil, waste and biodiversity) on the working community and the nearest 
environment can be reduced and prevented by complying with the mitigation measures. 

 

Based on the impact assessment made in chapter (6), the environmental management plan in 
chapter (8) together with the significant appropriate mitigation measures and plans on 

environmental monitoring along with emergency response plans chapter (9) were developed 

accordingly. 

 
In conclusion, EQM has considered that: 

 

• The prevention and mitigation measures defined are capable of providing the 
appropriate environmental management system to ensure that environmental and social 

impacts are prevented or minimized. 

 
• As explained in chapter (8) and (9), the EMP on the various environmental issues are 

capable of detecting and solving the potential emergencies including 

 
 

In terms of recommendations, 

 

EQM has suggested the Environmental Management Plan that is designed to: 

 

• Provide the framework for the compliance auditing and monitoring programmes that 

will lead the proposed marine production project to carry out its operation activities in 
accordance with the Myanmar environmental rules and regulations; International 

practices, and Health and safety regulations. 

 

• In conclusion, this report gives the proposed project’s employers the guidance and 

framework in order to maintain the sustainable green development, provide their 

employees with a workplace free from recognized hazards and review the compliance 

with Myanmar environmental rules and regulations; environmental management plans, 

mitigation measures and monitoring programmes accordingly. 
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Annex (A) 

Commitment Letter 



111ANTWE MARINE PRODUCTS CO., Lffl. 
No. 170, U Tayoke Gyi Street Industry Zone (4\, Hlaing Tharyar Township, Yangon, Myanmar.

Tel: (951) 3685778, 3685144 Fax: (95-1) 3685778, 3685144

E-mail : thantwemarine@icloud com , lmpme1ster@gmail.com

The Leiter ol' Commit men I 

As per the Administrative Instruction of Enviro11111cnti1I Impact Assessment procedure. the Thantwe 
!11:irin� P11)<luct Company Limited required the 12nvironmental Management Plan (E\IIP) for the 
shrimp and other fishery products production with the cold storage factory project to be prepared 
and submitted to the Environmental Conservatiot1 Department, Ministry of Natural Resources and 
Environmental ConservaLion Depart111en1 (MONREC) for approval. 

The proposed project is localed near the Ann Taw village, Dwar Ya Wati (B) ward, Thantwe 
l0\\l1Ship. Rakhine stale. 

This E;vlP study has been completed in accordance with Article 8, 9, 10, 1, 23, 24, 25 and 26 of the 
Myanmar EIA procedure (2015) b)' the Myanmar registered consultant company Environmental 
Quality Management Co. Ltd. (EQM). 

The Thantwe Marine Product Company Limited endorses and confirms to the Environmental 
Conservation Department, Ministry of J\atural Resource and Environmental Conservation the 
following: 

• The accuracy and completeness of the EMP

• The EMP has been prepared in compliance with applicable Environmental Conservation
Law, Rules and Procedures, and

• That all the information contained in chc report i� accurate and a truthful representation of all
findings as relating to tht: Project.

• Will comply fully with the commitments and obligations including all laws and regulations
as derailed in the EMP determined to be relevant with the planned project, mitigation
measures and plans set out in the EMP.

The undersigned is authorized to issue this Letter of Commitment on behalf of the Thant we Marine

Product Company Limited. 

Yours sincerely, 

(\ ... ..
...-

Managing D ector 
THANTWE MARINE PR DUCTS CO.,Lm. 



The Letter of Commitment 

As per the Administrative Instruction of Environmental Impact Assessment procedure, the 

Thantwe Marine Production (TMP) Company Limited required Environmental Management 

Plan (EMP) for the shrimp and other fishery products production with the cold storage 

factory project to be prepared and submitted to the Environmental Conservation Department, 

Ministry of Natural Resources and Environmental Conservation Department (MONREC) for 

approval. 

The proposed project is located near the Ann Taw village, Dwar Ya Wati (B) ward, Thandwe 

township, Rakhine state. 

Thus, this EMP study has been completed in accordance with the following articles: 

Chapter (2) Article 8, 9, 10, 11, 

Chapter (3) Article 23, 24, 25, 26  

Chapter (7) Article 76,77, 82 of the Myanmar EIA procedure (2015) by the Myanmar 

registered consultant company Environmental Quality Management Co. Ltd. (EQM). 

Environmental Quality Management Co. Ltd. (EQM) endorses and confirms to the 

Environmental Conservation Department, Ministry of Natural Resource and Environmental 

Conservation the following: 

• The accuracy and completeness of the EMP

• The EMP has been prepared in compliance with applicable Environmental

Conservation Law, Rules and Procedures, and

• That all the information contained in the report is accurate and a truthful

representation of all findings as relating to the project.

• The commitments and obligations including all laws and regulations as detailed in the

EMP determined to be relevant with the planned project, mitigation measures and

plans set out in the EMP has been prepared in compliance with the respective Laws

and Regulations.

The undersigned is authorized to issue this Letter of Commitment on behalf of the 

Environmental Quality Management Co. Ltd. (EQM), Yangon. 

    Yours sincerely, 

Dr Ohnmar May Tin Hlaing 

Managing Director/Environmental Health Consulant 



Annex (B) 

Methodology for Environmental Sampling 
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1. Ambient air monitoring instrument

The air monitoring survey will use the HAZ-SCANNER EPAS Wireless Environmental

Perimeter Air Monitoring Station. (EPAS).

(i) Principles

The EPAS, manufactured by EDC/SKC (USA), is a light scattering photometer equipped with a

filter sampling system. This dual capability allows for simultaneous real-time and filter

measurement. Single-jet impactors are used for particulate size selection and the TSPM, PM10

and PM2.5 impactors would be used for air quality survey.

The highly sensitive EPAS provides real-time determinations and data recordings of airborne 

particle concentration in μg/m3. It provides the minimum, maximum and time-weighted average 

(TWA) monitoring of gases as well. 

This instrument is factory calibrated with the appropriate USEPA certified target gas and 

correlated with USEPA methods. (Ref: Code of Federal Regulation 40CFR part 53). The EPAS 

is annually calibrated and does not require laboratory analysis to determine concentrations. It 

operates maximum automation of data collection, uses the optional data logger including Dust 

Comm Pro Software for PC that provides statistical analysis, graphs, and detailed reports that can 

be printed for record keeping. 

(ii) System check

Prior to the survey, calibration span and system checks (system flow rate, sensor baseline levels

for all parameters, etc.) will be performed on the EPAS to ensure it is operational and ready for

monitoring.

The air monitoring instrument will be operated in accordance with the manufacture’s guidelines. 

2 Ambient air monitoring 

(i) The sensor intakes

The survey would deploy the sensor intakes based on the sitting criteria as specified. The survey

will comply with the following guidelines as follows;

• Particulates and gas sensor intakes will be located between 2-3 meters above the ground level

• Keep unrestricted airflow located away from obstacles so that the distance from the sensor

intake is at least twice the height that the obstacle protrudes above the probe

• Keep unrestricted airflow in an arc of at least 270 degrees around the inlet probe, or 180

degrees if the probe is on the side of a building

• Would be clear of optical obstructions, including potential obstructions that may move due to

wind, human activity, growth of vegetation, etc.

- Spacing from trees (10-20 m)

- Spacing from roadways (10-250 m) depending on the traffic

• Observe temporary optical obstructions, such as rain, particles, fog, or snow
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(ii) Location of the monitoring sites 

The monitoring sites were selected based on their being broadly distributed within the project 

area and in proximity to the most sensitive receptors i.e. communities. Operating activities of the 

project would impact local air quality. Air pollution both on site and in the surrounding locality 

may result from release of dust and gases to the atmosphere from handling or processing of its 

by-products. 

 

(iii) Sampling time and frequency of measurements 

The survey will monitor 24hr continuously. 

 

(iv) Ambient air parameters to be measured 

1) Particulates: PM10, PM2.5 } USEPA Criteria air pollutants 

2) Gases: NO2, SO2, CO, VOC, NH3, CH4, O3, CO2, H2S 

3) Meteorology: Temperature, Relative Humidity, Wind Speed, Wind Direction which can have 

the influence on both local and regional air quality 

 

(I) Particulates  

Sr Parameters  Sensors Detection limit 

1 TSPM, PM10, 

PM2.5 

90 degree Infra 

Red Light 

Scattering 

0 to 5000 μg/m3 

 

Calibration: Gravimetric reference NIST Traceable - SAE fine dust- ISO12103-1 

Accuracy (± 10% to filter gravimetric SAE fine test dust which falls under the ACGIH/ 

ISO/CEN criteria. 

 

(II) Gases  

Calibration: ppm equivalent change/year in lab air (24month warranted) 

 

Sr Parameters  Sensors Detection limit 

1 NO2  Electrochemical (0-5000) ppb 

2 SO2 Electrochemical (0-5000) ppb 

3 CO Electrochemical (0 -10,000) ppb   

4 NH3 Electrochemical (0 -100) ppm 

5 H2S Electrochemical (0 -25) ppm 

6 VOC Photoionization 0 to 50,000 ppb 

7 CO2 NDIR 0 to 5000 ppm 

8 Methane NDIR 0 to 1% Vol,0 to 10,000 ppm,0 to 20% 

LEL 

9 O3 Metal oxide semiconductor 

(MOS), 

(0 -150) ppb 

 

 

(III) Meteorology (EPAS Meters) 

 

Sr Parameters  Sensors Detection limit 

1 Temperature, NTC (-20 to 60 C)/ (-4⁰ to 140⁰F 
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Detection limit -)/ 

(-20⁰C - 60⁰C) 

2 Relative Humidity CAP (0-100)% 

3 Wind Speed 

(sensor:), Detection 

limit -  

3-cup anemometer a 

 

(0 – 125 mph) 

4 Wind Direction Continuous 

rotation 

potentiometric 

wind 

direction vane 

(5 – 355)degrees 

 

References: 

Air Emissions from Municipal Solid Waste Landfills - Background Information for Proposed 

Standards and Guidelines, Office of Air Quality Planning and Standards, EPA-450/3-90-011a, 

Chapters 3 and 4, U. S. Environmental Protection Agency, Research Triangle Park, NC, March 

1991. 

 

ENVIRONMENTAL PROTECTION AGENCY (US EPA), 40 CFR Appendix E to Part 58, 

Probe and Monitoring Path Siting Criteria for Ambient Air Quality Monitoring 

https://www3.epa.gov/ttnamti1/files/ambient/longpath/fropenph.pdf 

 

Noel De Nervers, (2000), Air Pollution Control Engineering, 2nd edition, McGraw-Hill 

International Editions, Civil Engineering Series 

 

General principles of Health risk assessment of air pollution, WHO , 2016 

Sendai Framework for Disaster Risk Reduction 2015 – 2030, UN. 

Solid Waste Management and Climate Change 

https://www.researchgate.net/publication/46212886_Capacity_building_of_disaster_waste_mana

gement_for_disaster_risk_reduction [accessed Sep 29, 2017]. 

 

Technical Guidance Note (Monitoring), M17, Monitoring Particulate Matter in Ambient Air 

around Waste Facilities, Environment Agency Version 2  July 2013 

 

The Impact on Health of Emissions to Air from Municipal Waste Incinerators, Health Protection 

Agency, September 2009 

 

2. Check lists 

 

Sr. Description Remarks 

1 Measuring equipment can be used 

(specification, calibration certificate) 

Mentioned above 

2 Maximum number of equipment can be One set up 

https://www.researchgate.net/publication/46212886_Capacity_building_of_disaster_waste_management_for_disaster_risk_reduction
https://www.researchgate.net/publication/46212886_Capacity_building_of_disaster_waste_management_for_disaster_risk_reduction
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mobilized for each Site 

3 Number and qualification of the 

personnel 

(3) in number 

4 Maximum number of qualified personnel 

can be mobilized for Site 

(3) in number 

5 Number of measuring points required per 

each Site (minimum and average) 

(4 and 2) 

6 Measurements Protocol for each pollutant 

(see 2.2.1) 

Mentioned above 

7 Monitoring frequency (Day/Night, 24h) 24 hr continuously 

8 Maintenance of the equipment during the 

mission 

Keep the instrument one day off along with 

battery charging for the next run after (2) days 

continuously monitoring.  
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  2 Ambient Noise monitoring 

At each site, Baseline Sound Pressure Levels (SPLs) for (daytime (LAeq 90 D), night time (LAeq 

90 N)), and 24-hour (LAeq 90) will be monitored using the Sound level Meter (Model: SL- 

4023SD) along with SD card real time data recorder (USB/RS232) in order to determine 

background ambient noise levels within the study area. This SLM meets IEC61672 class 2 with 

the tolerance is +/- 1.4dB. 
 

(i) Principles 

Noise monitoring on LAeq which is the A-weighted equivalent continuous sound level in decibels 

db(A) measured over the certain period of time (24hr continuously) will be conducted at the 

selected location that is considered to best represent the most affected location and also can reflect 

the exposure of the nearest local community and sensitive locations in accordance with the 

procedures described below. 
 

Sampling location 

Sampling locations will be selected according to the site visit at the operation sites and nearby 

sensitive receptors in order to be the representative location of the noise exposure. 
 

Site setting 

Sound level meter (SLM including microphone) will be mounted on the tripod which is the 

standard methodology for most noise measurements taking into account not to make noises while 

observing the meter and ensuring the least amount of reflective surface from the observer’s body 

is exposed to the meter. 

 
The device will be set up more than 3.5m away from a reflective surface (building) at minimum 

and a noise reading will be taken at the average height of the receptor. 

 
Monitoring 

The baseline noise surveys will be conducted for the Project site including: 

Sound statistical descriptors (L10, L50, L90); and Time varying noise: LAeq,T is used to quantify 

the noise where the Lp varies over time. In most situations, the LAeq,T is the most appropriate 

descriptor used to investigate environmental noise complaints. 

 
Along with the deployment of a meteorological station to measure wind speed data for the purpose 

of excluding noise measurements affected by periods of high winds ( >5m/s) and/or rain. 

 
Calibration 

Calibration of the SLM is to be carried out before and after each set of noise measurements using 

the Lutron SC-942 which generates 94dB and 114dB at 1000Hz – and this [especially 94dB] is a 

very common reference point for sound level meters. The Lp shown on the meter should match 

the stated Lp for the calibrator being used. Standard calibration is generally 94 dB(A) but can vary 

slightly due to the microphone sensitivity e.g. 93.8 dB(A). 

 
The calibration level should be confirmed with the SLM manufacturer’s specifications. The 

variation before and after the calibrations should be no more or less than 1 dB(A). If the deviation 
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of the calibration is greater than 1 dB(A) then the results obtained during the assessment are 

invalid. 

The monitoring procedures, data analysis and interpretation were carried out in accordance with 

USEPA operating procedure as well as the operational manufacture. 

 

 
 

Figure 3: Baseline noise level monitoring 

2.1Features and Specification of the Equipment; 

 

 

(i) SOUND LEVEL METER 
 
 
 
 
 
 
 
 
 
 
 

 
Model No：SL-4023SD 
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Description： 
 

SD Card real time data recorder 
 

SOUND LEVEL METER, 

Model : SL-4023SD 
 

* Real time data recorder, save the data into the SD memory card and can be download to the 

Excel, extra software is no need. 
 

* Meet IEC61672 class 2 

*Frequency 31.5 to 8,000 Hz 

* Auto range : 30 to 130 dB. 

* Manual range : 3 ranges 30 to 80 dB, 50 to 100 dB, 80 to 130 dB . 

* A/C frequency weighting. 

* Fast/slow time weighting, 

* Peak hold, Data hold. 

* Record (Max., Min.). 

* RS232/USB computer interface. 

* Optional wind shield ball, SB-01. 

* Patented. * Patent: Taiwan, China, Japan, Germany, USA pending. 
 

2.2 Certificate of CalibrationRegarding calibration, the external calibration adjustment is used 

before each and every monitoring starts. 
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Sound Calibrator ( Lutron SC 942) 
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2.2 Comparison of Results with Applicable Guideline 

Being the environmental sound level measurement, the A-weighted sound level expressed in the 

A scale decibel (dBA) unit which gives greater weight to the frequencies of sound to which the 

human ear is most sensitive. 

 
The baseline equivalent sound pressure levels monitored will be compared accordingly with the 

following Noise level guideline value under National Environmental Quality (Emission) 

Guidelines stated by Environmental Conservation Department, Dec 29, 2015. 
 
 

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 
 

2.3 Proposed Team 

EQM  technician  team  comprising  of  (2)  members  who  have  been  experienced  with  noise 

monitoring, data entry, analysis and reporting for years will conduct the project. 

 
2.4 Reporting 

The background ambient noise level will be described in terms of an average level which is LAeq 

(dBA) as the summation of all the time-varying events. Generally, the report is used to presented 

in average, min and max with L90 considering the background or ambient level of a noise 

environment. 

 
If necessary, the report will be prepared with percentile dB (A) level (L90, L50, L10). 

While determining the daily measure of environmental noise, surrounding activities will be 

observed and incorporated into the report to reveal the potential sources of noise emission. 

The final report used to be submitted in accordance with the EQM format. If the format is available 

from the proponent side, it will be prepared accordingly. 

 
References: 

Noise measurement methodologies, https://www.ehp.qld.gov.au/licences-permits/.../noise- 

measurement-manual-em1107.p. 

U.S. EPA BASE STUDY STANDARD OPERATING PROCEDURE, Environmental Health & 

Engineering, Inc. 60 Wells Avenue Newton, MA 02159-3210 

US EPA, https://www.epa.gov/sites/production/files/2014-08/documents/indoor.pdf 

https://www.ehp.qld.gov.au/licences-permits/.../noise-measurement-manual-em1107.p
https://www.ehp.qld.gov.au/licences-permits/.../noise-measurement-manual-em1107.p
https://www.epa.gov/sites/production/files/2014-08/documents/indoor.pdf
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3 Ambient vibration monitoring 
Determination of Natural vibration which can be expressed in metric units (m/s2) will be monitored 

using the vibration meter DIGICON TV 120SD having size: 68x177x45 mm with SD card data 

logger within the study area. 
 

(i) Principles 

Measurements of vibration accelerations is carried out using the vibration meter DIGICON TV 

120SD with SD card data logger measurement system under ambient conditions. 
 

Accelerometer area: 0.5 ~ 199.9 m / s2 (Peak) 

Speed measurement range: 0.5 ~ 199.9m / s 

Vibration range: 199.9 mm 
 

Sampling location 

Sampling locations will be selected according to the site visit at the operation sites and nearby 

sensitive receptors in order to be the representative location of the vibration exposure. 
 

Site setting 

The vibration meter is mounted on the tripod and vibration sensor with cable and magnetic base is 

attached to the ground on the recorded level of vibration acceleration. Accelerometers is mounted 

to the ground using various mounting bases anchored in the ground with one, three and four rods 

accordingly. The device will be set up more than 3-5m away from a reflective surface (building) 

at minimum. 

 
Monitoring 

The monitoring is over the certain period of time (24hr continuously) at the selected location that 

is considered to best represent the most affected location and also can reflect the exposure of the 

nearest local community and sensitive locations in accordance with the procedures described 

above. 

 
Calibration 

The device is factory calibrated along with the manufacturer’s specifications. 
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Figure 4: Natura vibration level monitoring 
 

3.1 Features and Specification of the Equipment; 
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DIGICON TV-120SD can measure both acceleration (Acceleration), velocity (Velocity) and 

vibration distance (Displacement) 

Measure the vibrations of machinery and motors in order to inspect maintenance conditions 

Wide frequency range: 10Hz ~ 1kHz, corresponding sensitivity according to ISO 2954 

Vibration sensor and magnetic base included 

Data is maintained the highest-lowest values are recorded. And can be called up to view 

The data from the SD card is an Excel file with time data (year / month / day / hour / minute / 

second). No need to use the program when storing data via SD CARD. 

Can connect to the computer via RS232 / USB port (order more cable) 

 
3.2 Comparison of Results with Applicable Guideline 

A complete assessment of exposure to vibration requires the measurement of vibration acceleration 

in meters per second squared (m/s2). Vibration exposure direction is also important and is 
measured in defined directions. 

Currently, there is no national vibration guideline or standard values yet in Myanmar. 

Therefore, the following standard values are adopted to analyse the natural vibration, 

For whole-body vibration (WBV), the daily exposure limit value (ELV) is 1.15 m/s2 A (8). 

 
The daily exposure to vibration is measured by a formula known as an A(8) value. This is the 

average (A) exposure over an eight-hour (8) day. 

 
Receptor Daily exposure limit value (ELV) (ms2) A (8). 

whole-body vibration 

(WBV), 

1.15 m/s2
 

Safety, Health and Welfare at Work (General Application. Regulations 2007 (S.I. No. 299 of 2007) 
www.hsa.ie 

 

3.3 Proposed Team 

EQM technician team comprising of (2) members who have been experienced with vibration 

monitoring, data entry, analysis and reporting will conduct the project. 

 
3.4 Reporting 

The background ambient vibration level will be described in terms of an average level which is 

the daily ELV (ms2). While determining the daily measure of environmental vibration, surrounding 
activities will be observed and incorporated into the report to reveal the potential sources of 
vibration. 

The final report used to be submitted in accordance with the EQM format. If the format is available 

from the proponent side, it will be prepared accordingly. 

http://www.hsa.ie/
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Ground-Borne Noise and Vibration in Buildings Caused by Rail Transit (2010) 

https://www.nap.edu/read/22951/chapter/9 
 

Guide to the Safety, Health and Welfare at Work,(General Application) Regulations 2007 
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Huan vibration, Briiel & Kjcer,1989 
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Simplified Method of Determination of Natural-Vibration Frequencies of Prestressed Suspension 

Bridge, Vadims Goremikinsa,*, Karlis Rocensb, Dmitrijs Serdjuksc, Janis Sliserisd, Institute of 

Structural Engineering and Reconstruction, Riga Technical University, Azenes Str. 16, LV-1048, 

Riga, Latvia. Available online at www.sciencedirect.com 
 

VIBRATION ANALYSIS OF A RESIDENTIAL BUILDING, Regina Augusta Sampaio and 

Remo Magalhâes de Souza, 2015, https://www.matec-conferences.org 

https://www.nap.edu/read/22951/chapter/9
https://www.hsa.ie/eng/Publications_and_Forms/Publications/General_Application_Regulations/Control_of_Vibration_at_Work.pdf
https://www.hsa.ie/eng/Publications_and_Forms/Publications/General_Application_Regulations/Control_of_Vibration_at_Work.pdf
https://www.ni.com/en-us/innovations/white-papers/06/measuring-vibration-with-accelerometers.html
https://www.ni.com/en-us/innovations/white-papers/06/measuring-vibration-with-accelerometers.html
https://www.ni.com/en-us/innovations/white-papers/06/measuring-vibration-with-accelerometers.html
https://www.clacks.gov.uk/document/2464.pdf
http://www.sciencedirect.com/
https://www.matec-conferences.org/
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4 Groundwater Sampling Methodology 

 
4.1 Preparation before leaving for the field site. 

 
Sample bottles and sampling dipper were washed and cleaned with purified water as well as 

deionized water for three times, filled preservatives if needed and capped securely. These 

procedures were unnecessary for the sample bottles sent by the international lab as all bottles were 

already prepared and sealed. 

 
Prepare the one page check list for the list of water parameters to be tested, label sample 

parameters, site identification code and a field date and time on the bottles. 

 
Special care must be taken not to contaminate samples. This includes storing samples in a secure 

location to preclude conditions which could alter the properties of the sample. Samples shall be 

custody sealed during long-term storage or shipment. 

 
Collected samples are in the custody of the sampler or sample custodian until the samples are 

relinquished to another party. 

 
Chain-of-custody documents shall be filled out and remain with the samples until custody is 

relinquished. 
 

 
 

4.2 Sampling procedure and sampling device 

 
Groundwater samples will typically be collected from the discharge line of a pump or from a bailer, 

either from the pour stream of an up-turned bailer or from the stream from a bottom-emptying 

device. Efforts should be made to reduce the flow from either the pump discharge line or the bailer 

during sample collection to minimize sample agitation. During sample collection, make sure that 

the pump discharge line or the bailer does not contact the sample container. 

 
Sampling is the process of obtaining, containerizing, and preserving (if required) a ground water 

sample after the purging process is complete. Non-dedicated pumps for sample collection 

generally should not be used. Many pumps are made of materials such as brass, plastic, rubber, 

or other elastomer products which may cause chemical interferences with the sample. Their 

principle of operation may also render them unacceptable as a sample collection device. It is 

recognized that there are situations, such as industrial or municipal supply wells or private 

residential wells, where a well may be equipped with a dedicated pump from which a sample 

would not normally be collected. Discretion should always be used in obtaining a sample. 

 
One member of the field sampling team should take all the notes and photographs, fill out tags, 

etc., while the other members collect the samples. 

Gloves and sampling dipper 

 
In general, water samples were collected using clean sampling dipper in order to avoid sample 

contamination from other sources according to the standard operation procedures. 
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Before sample collection, appropriate measures including wearing a clean pair of new, non- 

powdered, disposable gloves will be worn each time a different location is sampled and the gloves 

should be donned immediately prior to sampling. The gloves should not come in contact with the 

media being sampled and should be changed any time during sample collection when their 

cleanliness is compromised and rinsing of sampling dipper with native water were carried out so 

as to condition, or equilibrate to the sample environment and make sure that all cleaning-solution 

residues have been removed. 

 
Ground-water-sampling is mainly based on site-specific conditions. 

 
(a) Dug well 

Firstly, dug well water was collected by a bucket being currently used in the well (metal, plastic, 

wood). Then water in the bucket was collected by sampling dipper and transferred into sample 

bottles. 

 
(b) Tube well (Shallow well Deep well) 

The sample was taken at the closest access to water from the well before the water enters any 

treatment and the distribution system. Water was collected at the outflow of a pressure and flushed 

( hand pump and compressor pump for shallow well and deep well respectively) for few minutes 

prior to sampling in order to remove any stagnant water in the well casing and to ensure that at 

least 95 percent of the water sample originates from the aquifer formation being sampled. 

Then water was transferred to sampling plastic bucket and then filled into the bottles by using 

sampling dipper. 

 
A hand-held, narrow mouth bottles 

The sample bottles were partially filled and rinsed with the water to be sampled (rinse water). 

For bacteriological analysis, the preconditioned sterile glass bottles directly from the analytical 

laboratory were used. 

 
Onsite water quality monitoring 

Total dissolved solid (TDS), Conductivity, Chlorine, Salt, PH value, Temperature were measured 

on-site at the sampling locations according to the standard operation procedures. 

 
Transportation (shipping) and storage of samples through cold chain till laboratory 

After sample collection, sample bottles were kept in a cooling box with ice/ice packs/ice chests 

until the laboratory. 

 
4.3 Water sample to be measured 

 
Table-1.2 Laboratory services for water analysis provided to project 

Laboratory Parameters 

Public Health 

Laboratory 

pH, Color. Turbidity, Total solids, Total Hardness, Total Alkalinity, 

Calcium, Magnesium, Chloride, Sulphate, Iron, Total Coliforms 
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5 Surface Water Sampling Methodology 
 

 
5.1 Preparation before leaving for the field site. 

 
Sample bottles and sampling dipper were washed and cleaned with purified water as well as 

deionized water for three times, filled preservatives if needed and capped securely. These 

procedures were unnecessary for the sample bottles sent by the international lab as all bottles were 

already prepared and sealed. 

 
Prepare the one page check list for the list of water parameters to be tested, label sample 

parameters, site identification code and a field date and time on the bottles. 

 
Special care must be taken not to contaminate samples. This includes storing samples in a secure 

location to preclude conditions which could alter the properties of the sample. Samples shall be 

custody sealed during long-term storage or shipment. 

 
Collected samples are in the custody of the sampler or sample custodian until the samples are 

relinquished to another party. 

 
Chain-of-custody documents shall be filled out and remain with the samples until custody is 

relinquished. 

 
5.2 Sampling procedure and sampling device 

 
The physical location of the investigator when collecting a sample may dictate the equipment to 

be used. If surface water samples are required, direct dipping of the sample container into the 

stream is desirable. Collecting samples in this manner is possible when sampling from accessible 

locations such as stream banks or by wading or from low platforms, such as small boats or piers. 

Wading or streamside sampling from banks, however, may cause the re-suspension of bottom 

deposits and bias the sample. Wading is acceptable if the stream has a noticeable current (is not 

impounded), and the samples are collected while facing upstream. If the stream is too deep to 

wade, or if the sample must be collected from more than one water depth, or if the sample must 

be collected from an elevated platform (bridge, pier, etc.), supplemental sampling equipment 

must be used. 

To collect a surface water sample from a water body or other surface water conveyance, a variety 

of methods can be used: 

 
• Dipping Using Sample Container 

• Scoops 

• Peristaltic Pumps 

• Submersible Pumps 

• Discrete Depth Samplers 

• Bailers 

• Buckets 
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Regardless of the method used, precautions should be taken to insure that the sample collected is 

representative of the water body or conveyance. These methods are discussed in the following 

sections. 

 
One member of the field sampling team should take all the notes and photographs, fill out tags, 

etc., while the other members collect the samples. 

 
Gloves and sampling dipper 

 
In general, water samples were collected using clean sampling dipper in order to avoid sample 

contamination from other sources according to the standard operation procedures. 

 
Before sample collection, appropriate measures including wearing a clean pair of new, non- 

powdered, disposable gloves will be worn each time a different location is sampled and the gloves 

should be donned immediately prior to sampling. The gloves should not come in contact with the 

media being sampled and should be changed any time during sample collection when their 

cleanliness is compromised and rinsing of sampling dipper with native water were carried out so 

as to condition, or equilibrate to the sample environment and make sure that all cleaning-solution 

residues have been removed. 

 
Onsite water quality monitoring 

Total dissolved solid (TDS), Conductivity, Chlorine, Salt, PH value, Temperature were measured 

on-site at the sampling locations according to the standard operation procedures. 
 

 
 

A hand-held, narrow mouth bottles 

The sample bottles were partially filled and rinsed with the water to be sampled (rinse water). In 

order to avoid suspended sand particles, water for rinsing was collected at the edge of the stream 

in an area of low-flow turbidity and then drained the rinse water. 

 
Transportation (shipping) and storage of samples through cold chain till laboratory 

After sample collection, sample bottles were kept in a cooling box with ice/ice packs untill the 

laboratory. 
 

 

5.3 Water sample to be measured 
 

 

Table-1.2 Laboratory services for water analysis provided to project 

Laboratory Parameters 

Public Health 

Laboratory 

pH, Color. Turbidity, Total solids, Total Hardness, Total Alkalinity, 

Calcium, Magnesium, Chloride, Sulphate, Iron, Total Coliforms 
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6 Soil Sampling Methodology 

6.1 Soil Sampling Location 

 

Baseline soil sampling was conducted at at the nearest village firm. In the area approximately 1 

acre of land, (5) soil samples were collected at four corner of land and the center of the land 

respectively in accordance with the standard operation procedures. The locations of monitoring 

sites are presented as follows: 

 

6.2 Manual soil sampling method 

(i) Hand Augers 

Hand augers may be used to advance boreholes and collect soil samples in the surface and shallow 

subsurface intervals. Typically, 6-inch stainless steel auger buckets with cutting heads are used. 

The bucket is advanced by simultaneously pushing and turning using an attached handle with 

extensions (if needed). 

 

(ii) Surface soil sampling 

When conducting surface soil sampling with hand augers, the auger buckets may be used with a 

handle alone or with a handle and extensions. The bucket is advanced to the appropriate depth and 

the contents are transferred to the homogenization container for processing. 

 

(ii) Special Considerations for Soil Sampling with the Hand Auger 

• Because of the tendency for the auger bucket to scrape material from the sides of the auger hole 

while being extracted, the top several inches of soil in the auger bucket should be discarded prior 

to placing the bucket contents in the homogenization container for processing. 

• Power augers, may be used to advance boreholes to depths for subsurface soil sampling with the 

hand auger. They may not be used for sample collection. When power augers are used to advance 

a borehole to depth for sampling, care must be taken that exhaust fumes, gasoline and/or oil do not 

contaminate the borehole or area in the immediate vicinity of sampling. 

• When moving to a new sampling location, the entire hand auger assembly must be replaced with 

a properly decontaminated hand auger assembly. 

 

6.3 General 

These methods are used primarily to collect shallow and deep subsurface soil samples. If gravel, 

concrete, etc. is present at or near the surface, it should be removed before the sample is collected. 

The depth measurement for the sample begins at the top of the soil horizon, immediately following 

any removed materials. Turf grass is not typically removed prior to sampling with these devices. 

. 

6.4 Soil sampling procedure 

Soil samples were collected from drill -holes dug approximately 0.2m depth by soil auger (hand 

auger drill). During sample collection, wear the glove, rinse glove and soil auger with clean water. 

Samples were transferred into wide-mouth glass bottles and sent to an accredited laboratory. 

Parameters tested included basic soil chemistry as well as metals. Soil samples were collected 

according to the standard procedure and kept in a cooling box at 4˚C till the respective laboratory. 
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6.5 Soil sample to be measured 

Table 1.2: Laboratory services for soil analysis provided to project 

Laboratory Parameters 

Department of 

Agriculture 

(Land Use) 

Moisture, pH, EC, Total N, Available P, Available K2O, Exchangeable K, 

Texture (Sand, Silt, Clay) 
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(1) Air Monitoring Raw Data 
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912005

Environmental Report
Start: 5/21/2021 1:30 PM End: 5/22/2021 1:30 PM

Collected by:
Logger ID Record Count 97

Ammonia

ppm

Range: 0 to 100 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

5.7 28.2164 43.4

Atomic Radiation

CPM

Range: 0 to 20000 CPM

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 0 0

Page 1



912005

Environmental Report
Start: 5/21/2021 1:30 PM End: 5/22/2021 1:30 PM

Collected by:
Logger ID Record Count 97

Carbon Dioxide

ppm

Range: 0 to 5000 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

385 402.041 438

Carbon Monoxide

mg/m3

Range: 0 to 114.5 mg/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 .095670 1.06

Page 2



912005

Environmental Report
Start: 5/21/2021 1:30 PM End: 5/22/2021 1:30 PM

Collected by:
Logger ID Record Count 97

Hydrogen Sulfide

ppb

Range: 0 to 5000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 17.5979 340

Methane

ppm

Range: 0 to 10000 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

107 149.402 200

Page 3



912005

Environmental Report
Start: 5/21/2021 1:30 PM End: 5/22/2021 1:30 PM

Collected by:
Logger ID Record Count 97

Nitrogen Dioxide

ug/m3

Range: 0 to 18810 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

15 34.9793 60

Ozone

ug/m3

Range: 0 to 294.3 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

1 9.82474 106

Page 4



912005

Environmental Report
Start: 5/21/2021 1:30 PM End: 5/22/2021 1:30 PM

Collected by:
Logger ID Record Count 97

Part. PM10

uG/m3

Range: 0 to 20000 uG/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

2 20.5876 115

Part. PM2.5

uG/m3

Range: 0 to 20000 uG/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

1 8.49484 89

Page 5



912005

Environmental Report
Start: 5/21/2021 1:30 PM End: 5/22/2021 1:30 PM

Collected by:
Logger ID Record Count 97

Relative Humidity

%

Range: 0 to 100 %

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

57 84.9278 100

Sulfur Dioxide

ug/m3

Range: 0 to 26190 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

7 17.0309 30

Page 6



912005

Environmental Report
Start: 5/21/2021 1:30 PM End: 5/22/2021 1:30 PM

Collected by:
Logger ID Record Count 97

Temperature

Deg. C

Range: -20 to 60 Deg. C

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

25 28.6701 32

V.O.C.

ppb

Range: 0 to 50000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

40 53.0268 66.5

Page 7



912005

Environmental Report
Start: 5/21/2021 1:30 PM End: 5/22/2021 1:30 PM

Collected by:
Logger ID Record Count 97

Wind Direction

Deg.

Range: 0 to 359 Deg.

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

4 72.5670 359

Wind Speed

kph

Range: 0 to 160 kph

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 .223711 2.7

Page 8



912005

Environmental Report
Start: 5/21/2021 1:30 PM End: 5/22/2021 1:30 PM

Collected by:
Logger ID Record Count 97

Supply Voltage

V

Range: 10 to 16 V

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

11.5 12.1226 12.3

Page 9
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912005

Environmental Report
Start: 5/22/2021 2:30 PM End: 5/23/2021 2:30 PM

Collected by:
Logger ID Record Count 97

Ammonia

ppm

Range: 0 to 100 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

4.8 13.2340 18.2

Atomic Radiation

CPM

Range: 0 to 20000 CPM

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 0 0

Page 1



912005

Environmental Report
Start: 5/22/2021 2:30 PM End: 5/23/2021 2:30 PM

Collected by:
Logger ID Record Count 97

Carbon Dioxide

ppm

Range: 0 to 5000 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

279 352.268 399

Carbon Monoxide

mg/m3

Range: 0 to 114.5 mg/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 .034432 .14

Page 2



912005

Environmental Report
Start: 5/22/2021 2:30 PM End: 5/23/2021 2:30 PM

Collected by:
Logger ID Record Count 97

Hydrogen Sulfide

ppb

Range: 0 to 5000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 20.4432 80

Methane

ppm

Range: 0 to 10000 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

77 116.350 187

Page 3



912005

Environmental Report
Start: 5/22/2021 2:30 PM End: 5/23/2021 2:30 PM

Collected by:
Logger ID Record Count 97

Nitrogen Dioxide

ug/m3

Range: 0 to 18810 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

2 22.0618 56

Ozone

ug/m3

Range: 0 to 294.3 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 5.76288 50

Page 4



912005

Environmental Report
Start: 5/22/2021 2:30 PM End: 5/23/2021 2:30 PM

Collected by:
Logger ID Record Count 97

Part. PM10

uG/m3

Range: 0 to 20000 uG/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

2 10.3917 52

Part. PM2.5

uG/m3

Range: 0 to 20000 uG/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

1 6.89690 38

Page 5



912005

Environmental Report
Start: 5/22/2021 2:30 PM End: 5/23/2021 2:30 PM

Collected by:
Logger ID Record Count 97

Relative Humidity

%

Range: 0 to 100 %

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

59 75.5670 100

Sulfur Dioxide

ug/m3

Range: 0 to 26190 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

5 15.1030 27

Page 6



912005

Environmental Report
Start: 5/22/2021 2:30 PM End: 5/23/2021 2:30 PM

Collected by:
Logger ID Record Count 97

Temperature

Deg. C

Range: -20 to 60 Deg. C

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

28 28.4329 29

V.O.C.

ppb

Range: 0 to 50000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 36.5567 719

Page 7



912005

Environmental Report
Start: 5/22/2021 2:30 PM End: 5/23/2021 2:30 PM

Collected by:
Logger ID Record Count 97

Wind Direction

Deg.

Range: 0 to 359 Deg.

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 46.3505 345

Wind Speed

kph

Range: 0 to 160 kph

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 .295876 1.6

Page 8



912005

Environmental Report
Start: 5/22/2021 2:30 PM End: 5/23/2021 2:30 PM

Collected by:
Logger ID Record Count 97

Supply Voltage

V

Range: 10 to 16 V

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

11.7 12.2515 12.5

Page 9
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912005

Environmental Report
Start: 5/23/2021 3:30 PM End: 5/24/2021 3:30 PM

Collected by:
Logger ID Record Count 97

Ammonia

ppm

Range: 0 to 100 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

3.6 13.3938 17.5

Atomic Radiation

CPM

Range: 0 to 20000 CPM

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 0 0

Page 1



912005

Environmental Report
Start: 5/23/2021 3:30 PM End: 5/24/2021 3:30 PM

Collected by:
Logger ID Record Count 97

Carbon Dioxide

ppm

Range: 0 to 5000 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

295 346.195 399

Carbon Monoxide

mg/m3

Range: 0 to 114.5 mg/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 0 0

Page 2



912005

Environmental Report
Start: 5/23/2021 3:30 PM End: 5/24/2021 3:30 PM

Collected by:
Logger ID Record Count 97

Hydrogen Sulfide

ppb

Range: 0 to 5000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 20.4020 80

Methane

ppm

Range: 0 to 10000 ppm

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

77 107.639 247

Page 3



912005

Environmental Report
Start: 5/23/2021 3:30 PM End: 5/24/2021 3:30 PM

Collected by:
Logger ID Record Count 97

Nitrogen Dioxide

ug/m3

Range: 0 to 18810 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

2 28.6907 50

Ozone

ug/m3

Range: 0 to 294.3 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

1 13.7835 80

Page 4



912005

Environmental Report
Start: 5/23/2021 3:30 PM End: 5/24/2021 3:30 PM

Collected by:
Logger ID Record Count 97

Part. PM10

uG/m3

Range: 0 to 20000 uG/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

2 5.93814 16

Part. PM2.5

uG/m3

Range: 0 to 20000 uG/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

1 3.38144 12

Page 5



912005

Environmental Report
Start: 5/23/2021 3:30 PM End: 5/24/2021 3:30 PM

Collected by:
Logger ID Record Count 97

Relative Humidity

%

Range: 0 to 100 %

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 26.6185 100

Sulfur Dioxide

ug/m3

Range: 0 to 26190 ug/m3

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

5 11.0309 15
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912005

Environmental Report
Start: 5/23/2021 3:30 PM End: 5/24/2021 3:30 PM

Collected by:
Logger ID Record Count 97

Temperature

Deg. C

Range: -20 to 60 Deg. C

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

28 28.5051 29

V.O.C.

ppb

Range: 0 to 50000 ppb

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

22 33.3608 39

Page 7



912005

Environmental Report
Start: 5/23/2021 3:30 PM End: 5/24/2021 3:30 PM

Collected by:
Logger ID Record Count 97

Wind Direction

Deg.

Range: 0 to 359 Deg.

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 6.47422 49

Wind Speed

kph

Range: 0 to 160 kph

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

0 .364948 5

Page 8



912005

Environmental Report
Start: 5/23/2021 3:30 PM End: 5/24/2021 3:30 PM

Collected by:
Logger ID Record Count 97

Supply Voltage

V

Range: 10 to 16 V

Min Ave Max Hi Limit % Above Hi Lo Limit % Below Lo

Sensor ID

Graph Zoom
Record # 1
to 97

11.5 11.9288 12.2

Page 9
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(2) Laboratory Result Data 
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Laboratory results for the water 



Certificate of Analysis 

Report Number: EQM-                                                                      Date:  

Client Information 

 

Client Name: International Environmental 

Management Co., Ltd 

Client ID :  

Registration Time:  

Contact  : 9964254801 

Testing Purpose  : - 

 

Sample Information 

 

Sample ID  :  

Sample Name  : Effluent Water 

Sample Type/ Source :  

Sampling Date & Time :  

Sample Location  :  

 

Sr. Quality Parameters Results Units 
Emission 

Standard 
Remark 

1. BOD 37 mg/L ≤ 50 Normal 

2. COD 454 mg/L ≤ 250 Above the limit 

3. Total Nitrogen 58.8 mg/L 0.01 Above the limit 

4. Total Phosphorus 1.305 mg/L 2 Normal 

5. TSS 51 mg/L ≤ 50 Above the limit 

6. Oil and grease 3 mg/L ≤ 10d Normal 

7. pH 7.84 pH   

8. ORP 91.7 mvORP   

9. DO 39 %   

10 EC 2.352 mS/cm   

11. Turbidity 49.8 FNU   

12. Temp 24.65 Deg C   

13. TDS 1176 ppm   

14. Salinity 1.21 PSU   

15. Pressure 14.538 Psi   

Tested by Checked by Approved by 

 

 

 

 

Soe Thu Aung 

Lab Technician 

 

 
 

Tin Nwe Htwe 

Lab Consultant 

 

 

 

 

Dr. Ohnmar May Tin Hlaing 

Environmental Consultant 

 

NG = No Guideline  LOD = Limit of detection  ND = Not Detected 

 

 

 

  



Certificate of Analysis 

Report Number: EQM-                                                                      Date:  

Client Information 

 

Client Name :International Environmental 

Management Co., Ltd 

Client ID :  

Registration Time:  

Contact  : 9964254801 

Testing Purpose  : - 

 

Sample Information 

 

Sample ID  :  

Sample Name  : Storm water 

Sample Type/ Source :  

Sampling Date & Time :  

Sample Location  :  

 

Sr. Quality Parameters Results Units 
Emission 

Standard 
Remark 

1. BOD 1 mg/L ≤ 50 Normal 

2. COD 41 mg/L ≤ 250 Normal 

3. Total Nitrogen 3.52 mg/L 0.01 Above the limit 

4. Total Phosphorus 0.362 mg/L 2 Normal 

5. TSS < 10 mg/L ≤ 50 Normal 

6. Oil and Grease 1 mg/L ≤ 10d Normal 

7. pH 7.77 pH   

8. ORP 102.2 mvORP   

9. DO 60.3 %   

10 EC 1.165 mS/cm   

11. Turbidity 11 FNU   

12. Temp 29.73 Deg C   

13. TDS 582 ppm   

14. Salinity 0.57 PSU   

15. Pressure 14.530 Psi   

Tested by Checked by Approved by 

 

 

 

 

Soe Thu Aung 

Lab Technician 

 

 
 

Tin Nwe Htwe 

Lab Consultant 

 

 

 

 

Dr. Ohnmar May Tin Hlaing 

Environmental Consultant 

 

NG = No Guideline  LOD = Limit of detection  ND = Not Detected 

 

 
 

 



Certificate of Analysis 

Report Number: EQM-                                                                      Date:  

Client Information 

 

Client Name :International Environmental 

Management Co., Ltd 

Client ID :  

Registration Time:  

Contact  : 9964254801 

Testing Purpose  : - 

 

Sample Information 

 

Sample ID  :  

Sample Name  : Thantwe river 

Sample Type/ Source :  

Sampling Date & Time :  

Sample Location  :  

 

Sr. Quality Parameters Results Units 
Emission 

Standard 
Remark 

1. BOD 0 mg/L ≤ 50 Normal 

2. COD 1500 mg/L ≤ 250 Above the limit 

3. Total Nitrogen <0.5 mg/L 0.01 Above the limit 

4. Total Phosphorus 0.031 mg/L 2 Normal 

5. TSS 5 mg/L ≤ 50 Normal 

6. Oil and grease 12 mg/L ≤ 10d Above the limit 

7. pH 7.77 pH   

8. ORP 21.6 mvORP   

9. DO 49.4 %   

10 EC 0.01 mS/cm   

11. Turbidity 12 FNU   

12. Temp 31.93 Deg C   

13. TDS 5796 ppm   

14. Salinity 6.53 PSU   

15. Pressure 14.610 Psi   

Tested by Checked by Approved by 

 

 

 

 

Soe Thu Aung 

Lab Technician 

 

 
 

Tin Nwe Htwe 

Lab Consultant 

 

 

 

 

Dr. Ohnmar May Tin Hlaing 

Environmental Consultant 
  

 

NG = No Guideline  LOD = Limit of detection  ND = Not Detected 
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Report Number: EQM-                                                                      Date:  

Client Information 

 

Client Name :International Environmental 

Management Co., Ltd 

Client ID :  

Registration Time:  

Contact  : 9964254801 

Testing Purpose  : - 

 

Sample Information 

 

Sample ID  :  

Sample Name  : Ann Taw village 

Sample Type/ Source :  

Sampling Date & Time :  

Sample Location  :  

 

Sr. Quality Parameters Results Units 
Emission 

Standard 
Remark 

1. BOD 4 mg/L ≤ 50 Normal 

2. COD 26 mg/L ≤ 250 Normal 

3. Total Nitrogen 1.31 mg/L 0.01 Above the limit 

4. Total Phosphorus 0.127 mg/L 2 Normal 

5. TSS 21 mg/L ≤ 50 Normal 

6. Oil and grease 6 mg/L ≤ 10d Normal 

7. pH 7.87 pH   

8. ORP 88.6 mvORP   

9. DO 50.5 %   

10 EC 0.2 mS/cm   

11. Turbidity 0 FNU   

12. Temp 30.76 Deg C   

13. TDS 83 ppm   

14. Salinity 0.08 PSU   

15. Pressure 14.635 Psi   

Tested by Checked by Approved by 

 

 

 

 

Soe Thu Aung 

Lab Technician 

 

 
 

Tin Nwe Htwe 

Lab Consultant 

 

 

 

 

Dr. Ohnmar May Tin Hlaing 

Environmental Consultant 
 

 

NG = No Guideline  LOD = Limit of detection  ND = Not Detected 
 

 

 



Certificate of Analysis 

Report Number: EQM-                                                                      Date:  

Client Information 

 

Client Name :International Environmental 

Management Co., Ltd 

Client ID :  

Registration Time:  

Contact  : 9964254801 

Testing Purpose  : - 

 

Sample Information 

 

Sample ID  :  

Sample Name  : No.(8) ward, Thantwe 

Sample Type/ Source :  

Sampling Date & Time :  

Sample Location  :  

 

Sr. Quality Parameters Results Units 
Emission 

Standard 
Remark 

1. BOD 12 mg/L ≤ 50 Normal 

2. COD 20 mg/L ≤ 250 Normal 

3. Total Nitrogen 0.79 mg/L 0.01 Above the limit 

4. Total Phosphorus 0.029 mg/L 2 Normal 

5. TSS < 10 mg/L ≤ 50 Normal 

6.  Oil and Grease 2 mg/L ≤ 10d Normal 

7. pH 7.87 pH   

8. ORP 56.7 mvORP   

9. DO 39.6 %   

10 EC 0.3 mS/cm   

11. Turbidity 0 FNU   

12. Temp 28.42 Deg C   

13. TDS 150 ppm   

14. Salinity 0.14 PSU   

15. Pressure 14.661 Psi   

Tested by Checked by Approved by 

 

 

 

 

Soe Thu Aung 

Lab Technician 

 

 
 

Tin Nwe Htwe 

Lab Consultant 

 

 

 

 

Dr. Ohnmar May Tin Hlaing 

Environmental Consultant 
 

NG = No Guideline  LOD = Limit of detection  ND = Not Detected 
 

 

 

 



Certificate of Analysis 

Guideline Reference 

 

Guidelines for drinking-water quality, fourth edition, WHO, 2011 

https://www.who.int/water_sanitation_health/publications/2011/dwq_guidelines/en/ 

The Drinking Water Standards and Health Advisories, USEPA, 2018 March 

https://www.epa.gov/sites/production/files/2018-03/documents/dwtable2018.pdf 
 

https://www.who.int/water_sanitation_health/publications/2011/dwq_guidelines/en/
https://www.epa.gov/sites/production/files/2018-03/documents/dwtable2018.pdf
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Laboratory results for the soil 
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Impact Assessment Methodology 
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1 Environmental Aspect Identification 

The ISO’s standard for Environmental Management Systems (EMS), ISO 14001 defines an 

environmental aspect as: 

 
‘An element of an organization’s activities, products or services that can interact with the 

environment or social make-up of nearby communities.’ 

 
This definition has been used in the identification of the proposed project’s environmental, health, 

socio-economic, and legal aspects. To identify project aspects, all proposed activities, have been 

considered in terms of their direct or indirect potential to: 

• Breach relevant policy, legal and administrative frameworks including Government 

Agreement and national legislation, relevant international legislation, standards and 

guidelines, and corporate environmental policy and management systems 

• Interact  with  the  existing  natural  environment  including  its  physical  and  biological 

elements 

• Interact with the existing socio-economic environment 

 
1.1 Environmental Impact Assessment 

An impact may result from any of the project activities identified during the screening process. 

The potential impacts will be assessed for their significance level (high, medium, low) based on 

standard criteria as outlined below. 

 
1.1.1. Criteria for Environmental Impact Assessment 

Identify criteria to specify the impact significance level (high, medium, and low) by considering 

magnitude, extent, duration, reversibility/irreversibility, and likelihood of impact. 

 
1.1.2   Method for Environmental Impact Assessment 

The assessment of environmental impacts for key issues consists of 3 main stages as shown below: 

1. Identification of impact source and receptor 

2. Impact prediction 

3. Assessment of the impact significance level 

 
Stage 1: Identification of Impact Source and Receptor 

1. Identify project activities that are impact sources and explain details of these activities. 

2. Identify the impact receptors and explain environmental settings of impact receptors. 

 
Stage 2: Impact Prediction 

Impact prediction is the assessment of the characteristics and magnitude of expected impacts. 

There are many methods used for impact assessment, and the selection of a method for impact 

assessment for the proposed project depends on the type of environment and resources, time, 

existing technology, and experience of the assessor. 
 

Stage 3: Assessment of Impact Significance Level 

Once project impacts have been predicted it is important to assess the potential significance of the 

impact. Impact significance is rated as insignificant, low, medium, or high. The rating of impact 
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significance is based on both objective and subjective criteria. The following criteria in Table 

1.1will be considered when rating impact significance: 

 
Table 1.1: Impact Significance Criteria 

Criteria Significance 

Extent This is the extent to which the potential impact may eventually 

extend (e.g., local, regional, national, global), as well as to 

geographical location. 

 
Regional impacts, those impacts that extend beyond the project area, 

are generally considered more significant than local impacts that are 

limited to the project area. 

 
Extent should also consider the people affected, such as how 

pervasive will the impact be across the population? This criterion 

should be used to assess both the percentage of the population 

affected and the extent to which it will affect different social or 

demographic groups, particularly the vulnerable groups (e.g. 

children, elderly, pregnant women, indigenous population, etc.). 

Local sensitivity To what extent is the local population aware of the impact? Is it 

perceived to be significant? Has it been a source of previous concern 

in the community? Are there any organized interest groups likely to 

be mobilized by the impact? 

Expense Costs and expenses required to reduce or clean up impacts, the 

responsible person or entity who has to bear the expenses,  and 

whether the expense has to be paid immediately or not. 

Potential of related 

organizations 

Current potential of related organizations to manage impacts, 

whether supporting laws and regulations exist, and whether local 

governmental organizations can handle the impacts. 

Risk The probability/predictability of an impact occurring. For many 

environmental impacts, qualitative assessments would be 

appropriate (high, medium, low). 

Duration and 

Frequency 

The length of time (day, year, decade) for which an impact may be 

discernible, and the nature of that impact over time (is it intermittent 

and/or repetitive?). 

Long-term impacts, those impacts that may last for an extended 

period  of  time  are  considered  more  significant  than  short-term 

impacts that are limited to a few days or months. 

Reversibility How long will it take to mitigate the impact by natural or man- 

induced means? Reversible impacts, those impacts that will be fully 

reversed after the activity that causes the impact ceases, are 

considered less significant than irreversible impacts. 
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Criteria Significance 

Magnitude The probable severity of each potential adverse impact, in the sense 

of degree, extensiveness or scale. Magnitude takes into account 

numerous factors related to the environmental resource and socio- 

cultural values. This is largely subjective based upon values of 

society. Another important factor in determining the magnitude of an 

impact is the degree of variation from baseline conditions. 

Uncertainty In addition, the level of confidence of impact predictions reflects the 

quality and quantity of available site-specific data, experience from 

implementation of similar projects, and the expertise of the EIA 

project team. Where all else is similar, assessments that are more 

speculative in nature for any particular project activity are generally 

given a higher impact rating than ones based on a higher level of 

confidence. 

Cumulative Impacts Whether occurring impacts will be added on existing impacts or not, 

which will be used to consider whether the cumulative impacts 

exceed the maximum acceptable level or not. 

Overall Impacts Based on the above, each impact is rated as low, medium or high. 

Medium or high impacts are ones that require specific mitigation 

and/or monitoring measures. 

Residual Impact Impacts that remain after mitigation measures have been applied. 

Mitigation Measure An action that prevents, eliminates, reduces or compensates for a 

negative impact. 

The significance of an impact is evaluated using Scaling and Matrix methods. Each impact is 

assessed based on its “characteristics” and “importance”. 

Significance = Characteristics x Importance 

 
Characteristic is determined using magnitude, extent, and duration of impacts. Importance of 

impact is determined using the values of resources and environment that are lost or decreased as a 

result of the project activities. 

 
There are three stages for evaluation of impact significance level. 

 
Stage 1: Analysis of Impact Characteristics 

Analysis of impact characteristics is determined using the sum of magnitude, extent, and 

duration of the impact. The criteria for impact assessment are shown in 
 

Table 1.2. 

 
Impact Characteristics                    =         Magnitude + Extent + Duration 

 
Table 1.2: General Criteria and Scoring for Environmental Impact Characteristics (1) 

Level Definition Score 

Magnitude 

High • Exceed the standard values 3 
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 • Major change in the original structure of environmental 

system, ecosystem or baseline. 

 

Medium • Less than the standard values 

• Change some factors in environmental system, ecosystem 

or baseline, but does not change the structure. 

2 

Low • Less than the standard values 

• Small change in some factors of the environmental system, 

ecosystem, or baseline but does not change the structure. 

1 

Insignificant • Less than the standard values 

• No change in the environmental system, ecosystem, from 

baseline. 

0 
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Extent 

High • Area of impact is beyond the 2-km radius of associated 

facilities/stations. 

• Impact extends to regional and national level. 

3 

Medium • Area of impact is beyond the project area but is in a 

limited area, for example the area of impact is outside a 

safety zone but within the 2-km radius of associated 

facilities. 

2 

Low • Area of impact is in the immediate area of the project 

activity or within a safety zone 

1 

Insignificant • Area of impact is not discernible 0 

Duration 

High (long- 

term 

duration) 

• Permanent impact 

• Impact will remain after well abandonment. 

• Impact occurs in long-term duration 

3 

Medium • Impact can be reversible overtime. 

• Period of impact occurrence is within the project period. 

• Impact occurs over mid-term duration 

2 

Low (short- 

term 

duration) 

• Impact can be quickly reversible. 

• Period  of  impact  occurrence  is  less  than  the  project 

period. 

• Impact occurs in short-term duration 

1 

Total Score for Impact Characteristics = Magnitude + Extent + Duration 

Source: Adapted from Nigel Rossouw (2003); Sippe (1999); and United Nations University (2007) 

 
Total score for impact characteristics (Magnitude + Extent + Duration) will be compared with the 

criteria and scoring as shown in Table 1.3. 

 
Table 1.3: Example of Criteria and Scoring for Environmental Impact Characteristics (2) 

Total Score for 

Impact 

Characteristics1
 

Impact 

Level 

Definition Score 

7-9 High Have impact or cause large changes. 3 
 

4-6 
 

Medium 
Have impact or cause medium 

changes. 

2 

1-3 Low Have impact or cause small changes. 1 

0 Insignificant No impact 0 
 

Stage 2: Analysis of Importance of Impact 

Importance of impact is determined from the values of resources and environment that are lost or 

decreased from the project activities by comparison with criteria and scoring for importance of 

impact as shown in Error! Reference source not found.. 
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Table 1.4: Example of Criteria and Scoring for Importance of Impact 

Impact Level Definition Score 

High • Impact disturbs pristine area which has conservation value. 

• Impact damages rare/endangered species. 

• Impact is significant on a national or international level. 

3 

Medium • Impact disturbs the area which has a value for conservation. 

• Impact causes a significant change in species and diversity. 

• Impact is important at a local or regional level. 

2 

Low • Impact disturbs degraded area or causes a small disturbance 

in the area which has a value for conservation. 

• Impact causes a small change in species and diversity. 

1 

 

Stage 3: Impact Significance Evaluation 

The significance of environmental impact will be evaluated by using Matrix Method as shown in 

Table 1.5. The calculation of impact significance is shown below: 

 
Significance   = Characteristics x Importance 

 
Table 1.5: Evaluation of Significance Level of Environmental Impact 
 

Significance Level of Environmental 

Impact 

Characteristic 

Low Medium High 

1 2 3 
 
 

 
Importance 

 

Low 
 

1 
Low 

(1) 

Low 

(2) 

Low 

(3) 
 

Medium 
 

2 
Low 

(2) 

Medium 

(4) 

Medium 

(6) 
 

High 
 

3 
Low 

(2) 

Medium 

(6) 

High 

(9) 

The results from the evaluation of impact significance will be further used to specify mitigation 

measures. Examples of definition of impact significance level are shown in Table 1.6. 

 
Table 1.6: Example for Definition of Impact Significance Level 

Significance 

Level 

Score 
 

Definition 

 
High 

 
7-9 

Impact  is  classified  as  severe  and  can  cause  other 

effects. Impact can not be protected and resolved by any 

mitigation measures or scarcely protected or resolved. 
 
 

Medium 

 
 

4-6 

Impact causes a change that affects values of resources 

and environment. It needs to have mitigation measures 

for protecting or decreasing the impacts and include 

monitoring measures. 
 
 

Low 

 
 

1-3 

Impact causes a change in resources and environment 

but this change does not decrease values of these 

resources and environment. Impact can be protected and 

resolved by implementation of general measures. 
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Source: Adapted from Nigel Rossouw (2003) and Sippe (1999) 

 
2. Socio-eco and Health aspect 

2.1Socio-economic Baseline 

EQM social scientists will define socio-economic baseline conditions. The survey begins with an 

introductory statement providing background on the proposed project. Interviews with the 

stakeholders will be then carried out using a pro-forma questionnaire. The questionnaires covered 

the following main topics: 

• Population and Demographics 

• Culture, local administration, decision making and planning 

• Livelihoods 

• Labor and working conditions 

• Employment 

• Energy 

• Health and nutrition 

• Water, sanitation and hygiene 

• Household structure and migration 

• Household assets 

• Land ownership 

• Infrastructure, resources and services 

• Transportation 

• Communication 

• Environmental and cultural heritage 

• Experiences with previous projects 

• Awareness, attitudes, and perceptions on four categories: physical resources, ecological 

resources, human use values, quality-of-life values and cultural heritage. 

 
2.2 Sample Size 

The social survey team used to choose a two-stage stratified random sampling for the sampling 

population. The first-stage unit is ‘village’ and the second- stage unit is ‘household’. At the first 

stage, the sampled villages will be allocated proportionately to stratum size in each of the selected 

townships and the primary sampling units (PSU) will be chosen from each township. At the second 

stage, the households will be selected by using systematic random sampling. 

 
The TARO YAMANE formula will be used to determine the correct number of households to be 

surveyed in the project area with rural household (Population) as shown below. The sample size 

will reach a standard deviation of less than 3% and confidence interval will be higher than 95% at 

aggregate level. 
 

N 
N = 

(1+Ne2) 
 

n=sample size, N=population, e=error 
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Socio-economic Environment Survey Method 

• Secondary data 

• Site Visit 

• Focus group meeting (closed and open ended questionnaire) 

• Key informant interview (closed and open ended questionnaire) 

• Household surveys 

 
2.3 Social Impact Assessment 

The evaluation of socio-economic impacts is based on quantitative and qualitative data, and the 

use of professional judgment. Factors used to analyze for scale of social impacts are similar to the 

criteria used for environmental impact analysis such as likelihood of impact, direct/indirect impact, 

duration, reversibility, and magnitude of impact which also takes into consideration threats 

perceived as significant by the affected communities. 

 
Additional criteria factors include consideration for changes to the assets that households depend 

upon for their livelihoods, manageability of the change and potential for it to lead to further 

changes beyond the control of the project, and whether the effects are acute or chronic. 

 
2.1 Social Impact Significance 

Significance of social impact is ranked Beneficial, Low, Medium or High using criteria below 

(Table 2-1). 

 
Table 2-1: Social Impact Category 

Impact 

Category 

Social Impact 

Beneficial Improvement in the ability of household or settlement to maintain or 

improve its livelihood/store of assets 

 
Enhancement in quality or availability of resource leading to 

improvement in quality of life. For example: 

• Enhancement in physical capital including availability of infrastructure 

• Enhancement in social capital, including skills for future employment 

• Enhancement of relationship between the Thantwe Marine Products 

Co.,Ltd (TMP) project developer and communities 

• Enhancement in health and safety of local population 

Low Possible short term decrease in availability of resource or access to 

infrastructure not affecting livelihood 

 
Possible short term decrease in quality of life of household or settlement 

not affecting long term outcomes 

No effect on human health 

No discernable long term effect of the local economy 

 
Impacts which are long lasting but to which the community is able to 

adapt, such as increased access to information/possible slow cultural 

change/changes in economic structure 
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Impact 

Category 

Social Impact 

Medium Potential effect or perceived effect on ability of household to maintain 

livelihood/store of assets in short term 

 
Potential reduction in quality of life in short term 

Potential disruption to lifestyle in short term 

Perception of missed opportunity to improve 

 
Possible decrease or perceived decrease in access to infrastructure to 

which community is unable to adapt in the short term 

 
Negative effect on human health which can be contained and is therefore 

short term with no increased mortality 

 
Impacts which may result in high levels of complaint in the short term 

High Negative effect on safety of humans or animals 

 
Negative effect on human health which cannot be contained or results in 

increased mortality 

 
Effect   or   perceived   effect   on   ability   of   household   to   maintain 

livelihood/store of assets to an extent not acceptable to affected people 

 
Permanent or perceived permanent reduction in quality of life 

Permanent cultural change to which the communities are unable to adapt 

Widespread perception of missed opportunity to improve quality of life, 

resulting in frustration and disappointment 

 
Result in tensions with communities which lead to sabotage by local 

communities, or outbreaks of violence between workers and communities 
 

3 Health Impact Assessment 

Potential impact on health is assessed for both project workers and nearby community. Factors 

used to analyze for scale of health impacts are similar to the criteria used for environmental and 

social impact analysis, such as extent, duration, reversibility, and magnitude of impact. 

 
Additional factors unique to health aspects are considered as provided in Table 3.1  
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Table 3.1: Factors for Determining Scope and Type of Health Impact 

 
 
 

Factor Detail 

Hazardous Chemicals or 

Health Threats 
• Chemicals: heavy metals, toxic organic compounds. 

• Physical: noise and vibration 

• Biological:  viruses, bacteria 

• Ergonomic: lifting of heavy material

 and/or inappropriate posture 

• Psychological:  stress, annoyance, and nuisance 

• Social:  lack of community relationship 

Environment • Change  of  environmental  quality: water  quality,  air 

quality 

• Change of utilization or acquiring resources:  water use 

• Physical:  noise, dust, radiation, vibration 

Factors of Exposure • Exposure pathway:  eating or skin exposure 

• Risk group: worker(s) or people around the project area 

Health Impact • Death rate 

• Injury  rate  from  infectious  diseases  or  non-infectious 

diseases, acute or chronic effects 

• Rate of emotional impact, stress 

• Injuries and accidents 

• Impacts on the next generation 

• Impacts to high-risk groups 

• Stimulate or enhance the severity of the disease 

• Cumulative impacts 

Impacts on Medical Services • Overall increase in the demand for health care 

• Demand for special health care 

• Changes to existing medical services 

Impacts on Society and 

Human well being 
• Impacts on income, employment, and socio-economics 

• Impacts  on  local  income,  industrial  sector,  and  local 

agriculture 

• Impacts on migration and settlement 

• Impacts on environmental health 

• Impacts on society, culture, and lifestyle 

• Impacts on education 

• Impact on social support network 

• Benefits to health from project operations 

Source: World Health Organization 

 
3.1 Health Impact Significance 

Method of assessing the significance of health impact is similar to a risk assessment method. The 

procedure involves setting criteria for analysis of probability/likelihood of health impact occurring 

and the severity of impact on health. 
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3.2 Probability of Occurrence 

Likelihood is presented in the form of the probability that the impact might affect health. 

Considerations are based on past data, the probability of exposure or threat from the environment, 

and the previous data both at a domestic or international level (Table 3.2). 

 
Table 3.2: Criteria for Likelihood of Causing Health Impact 

Incident Potential 

Rating 

Score Definition 

Very low 1 No evidence that the situation occurs 

Low 2 Can occur by theory, but no report of occurrence in the 

region or abroad 

Medium 3 1  time  occurrence  in  Myanmar  or  abroad  from  the 

development of a similar project 

High 4 Occurred more than 1 time in Myanmar or abroad from 

the development of a similar project 

Very high 5 Have evidence of situation occurring during project 

operation in the same project, and occurred in Myanmar 

or abroad 

Note:  The  definition  might  be  adjusted  depending  on  discretion  of  expertise  and  project 

characteristic. 

Source: Adaptation from Department of Health, Philippines, available from 

http://doh.gov.ph/ehia.htm (2009) 
 

3.3 Severity of Consequence 

Severity of consequences is set by analysis of the severity of heath impacts, considering the worst 

case scenario (Table 3-4). 

 
Table 3-4: Criteria for Severity of Consequences on Health 

Severity of Consequences Score Definition 

No significance 1 No injuries or illness: no effect on work or 

lifestyle and does not cause illness in the 

community 

Low 2 Minor injuries or illnesses: effect on work or 

lifestyle: requires 2-3 days for recovery 

-  Cause(s) of disease has a slight or short-term 

effect (skin irritation, food poison from bacteria) 

Medium 3 Medium injuries or illness: effect on work or 

lifestyle: long-term/continued effect on the 

community 

-  Causes  of  disease  have  moderate  effects  on 

health  (loud  noises  or  disturbances,  hazards 

from environmental performance). 

High/serious 4 Permanent illness: (large of population 

exposure group) 

http://doh.gov.ph/ehia.htm
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Severity of Consequences Score Definition 

  - Causes severe disease, which can cause loss or 

death of workers or at-risk groups (such as 

cancer from some chemical). 

Very high/deadly 5 The multiplied effect (large of population 

exposure group/ over local governmental 

organizations can handle impacts) 

-  Cause(s) of disease(s) enhance the severity of 

impact  (toxic  chemical  are  cause  of  cancer, 
especially if the contaminate is in air and water, 

i.e. heavy metals). 

Note:  The  definition  might  be  adjusted  depending  on  discretion  of  expertise  and  project 

characteristic. 

Source: Adaptation from Department of Health, Philippines, available from 

http://doh.gov.ph/ehia.htm (2009) 
 

3.4 Health Assessment Matrix 

The significance level of health impact is rated by comparing the likelihood and severity of impact 

using a Matrix Method (from very low to very high) as shown in Table 3.5. The meanings of the 

significance levels are described in Table 3.6. 

 
Table 3.5: Significance Rating of Health Impact 

 
Health Impact Significance 

Matrix 

Likelihood 

Very 

low 

 

Low 
 

Medium 
 

High 
 

Very high 

1 2 3 4 5 
 
 
 
 
 
 
Severity of 

Consequences 

 

Insignificant 
 

1 
Low 

(1) 

Low 

(2) 

Low 

(3) 

Medium 

(4) 

Medium 

(5) 
 

Low 
 

2 
Low 

(2) 

Medium 

(4) 

Medium 

(6) 

Medium 

(8) 

High 

(10) 
 

Medium 
 

3 
Low 

(3) 

Medium 

(6) 

Medium 

(9) 

High 

(12) 

High 

(15) 
 

High/ Crisis 
 

4 
Medium 

(4) 

Medium 

(8) 

High 

(12) 

High 

(16) 

Very high 

(20) 
 

Very 

high/death 

 
5 

 

Medium 

(5) 

 

Hig

h 

(10) 

 

High 

(15) 

Very 

high 

(20) 

 

Very high 

(25) 

 Significance Rating 

Note: 1. Significance Rating = Likelihood x Severity of Consequences 

1.The definition might be adjusted depending on the discretion of expertise and project 

characteristics. 

Source: Adaptation from the Department of Health, Philippines, available from 

http://doh.gov.ph/ehia.htm (2009) 

http://doh.gov.ph/ehia.htm
http://doh.gov.ph/ehia.htm
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Table 3.6: Health Impact Significance Levels 

Risk Level Rating Definition 

Low 
 

1-3 
Acceptable level without controlling impacts/ does 

not require additional management. 

Medium 
 

4-9 
Acceptable level/but must be controlled to prevent 

increased risk to unacceptable levels. 

High 
 

10-16 
Unacceptable level/ the impact must be 

managed/must be reduced to an acceptable level. 

Very High 
 

17-25 
Unacceptable level/ the impact must be managed/ 

reduced to an acceptable level immediately. 

Note: The definition of risk significance might be adjusted depending on the discretion of expertise 

and project characteristics following the HIA guideline criteria in the HIA guidelines (ONEP, 

2008). 

Source: Adaptation from the Department of Health, Philippines, available from 

http://doh.gov.ph/ehia.htm (2009) 
 

3.5 Impacted and Vulnerable Groups 

As the length of the proposed gas pipeline is substantial crossing over four divisions/states in 

Myanmar covering different ethnographic regions with varying economic and social conditions, 

any resulting impacts are expected to be non-homogenous. Therefore, it will be important to assess 

potential impacts and provide specific community level mitigation measures based on local 

conditions as well as individual household conditions. 

 
4 Environmental and Social Risk Assessments 

Environmental, social, and health risk assessment includes a qualitative and, where appropriate, a 

quantitative evaluation of risks to help further define the probability and potential consequences 

of potentially major hazardous events, and to evaluate the significance of areas that might be 

impacted by events. The main objective is to find the most acceptable method of undertaking the 

project while minimizing the risk to people and the environment. 

 
4.1 Determination of Risk 

Risk associated with the PTTEP MOGE-3 project will be determined by assessing the probability 

of an event occurring and the significance of its occurrence. An “event” is identified as unplanned 

or accidental activity. The methodology used in risk assessment is described below. 

 
4.2 Probability of Occurrence 

The probability of a specific event occurring can be determined either in terms of historical 

precedence or by calculation. Probability has been categorized as shown in Table 4.1. 

http://doh.gov.ph/ehia.htm
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Table 4.1: Recommended Categories for Probability/Frequency Screening 

Probability of Occurrence 

Likelihood <1 

100,000 

in 1 in 5,000 – 

100,000 

1 in 100 – 

5000 

1  in  10  – 

100 

1 in 1 – 10 1 in 1 

Frequency <Once 

100 

Projects 

in Once in 50- 

100 

Projects 

Once in 10- 

50 Projects 

Once in 1- 

10 Projects 

Once per 

Project 

> Once per 

project 

  
Remote 

 
Unlikely 

Quite 

Likely 

 
Likely 

Very 

Likely 

 
Definite 

 0 1 2 3 4 5 
 

4.3 Consequence of Occurrence 

The consequence of an event occurring is determined according to a number of themes: 

• Environment (physical and ecological) 

• Society (including socio-economic) 

• Health and Safety 

• Company Reputation 

Each of these has a set of pre-defined criteria associated with them which classify the level of 

consequence (Table 4.2). 

 
Table 4.2: Categories for Consequence of Occurrence 

 C
o
n

se
q

u
en

ce
 

Issues Level of 

Consequenc 

e 

 

Environment 
 

Society 
Health and 

Safety 

 

Reputation 

 
 

Regional scale, 

long-term 

impact 

 

 
 

Civil unrest; 

closure of plant 

Multiple off- 

site 

and on-site 

fatalities 

or permanent 

disabilities 

 
International 

concerns; 

major ventures 

terminated 

 
 

 
A+ 

 

Large scale, 

long-term 

(decades) 

impact 

Public protest; 

disruption  of 

production; loss 

of   livelihood   to 

sector 

 

Multiple on site 

fatalities or 

permanent 

disabilities 

 

Persistent 

national 

concerns; long- 

term impact 

 

 
 

A 

 
 

Medium scale, 

medium term 

(years) impact 

 
Official 

complaints; 

loss of livelihood 

> 10 persons 

 

 
 

Major illness/ 

disability 

Medium term 

national 

concerns; 

operations 

curtailed 

 
 

 
B 

 

Medium scale, 

short-term 

(months) 

impact 

 

Long-term 

nuisance;  loss  of 

income > 10 

persons 

 
Illness or injury 

leading to lost 

time > 4 days 

Short-term 

regional 

concerns; 

close scrutiny 

 

 
 

C 
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Short-term 

(weeks) impact 

Temporary 

nuisance; > 5 

third party 

complaints 

 

Illness or injury 

leading to lost 

time < 4 days 

Short-term 

local concern; 

some  impact  on 

asset 

 
 

D 

Localised 

(immediate 

area), 

temporary 

impact 

 

Temporary 

nuisance; 

<  5  third  party 

complaints 

 

Illness or injury 

requiring first 

aid 

or medication 

 

Local mention 

only; freedom to 

operate 

unaffected 

 

 
 

E 

No measurable 

impact 

 

No complaints 
No injury or 

illness 

 

No mention 
 

F 

 

4.4 Risk Matrix 

The level of risk can then be identified by use of a matrix comparing probability with consequence 

(Table 4.3).  The matrix consists of: 

Scale of Consequence (column) from A+ to F to indicate increasing severity of the consequence 

if such risk occurred. 
Scale of Probability (row) from zero to 5 on the basis of historical evidence, or calculation. 

 
The intersection of the chosen column and rows determine the significance, or acceptability, of the 

risk as being “Low”, “Medium”, “High” or “Severe”. If the risk is determined to be “Medium” or 

“High”, it needs to be managed to reduce the frequency of occurrence or to mitigate any 

consequences to achieve a risk which is “As Low As Reasonably Possible” (ALARP). If the risk 

is determined to be “Severe” (i.e. unacceptable), specific actions must be developed to reduce the 

risk to an acceptable level, which may involve a full Quantified Risk Assessment (QRA). 

 
Based on the results, specific systems for management of risks were recommended, as appropriate. 

It is also important to note that existing mitigation measures used by the Client in similar projects 

were considered throughout the risk assessment process. 
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5 Mitigation of Potential Impacts 

Mitigation is an integral component of the ESHIA process. Environmental Impact and 

Mitigation, and Social Impact and Mitigation, potentially significant impacts will be identified. 

For each of these impacts, mitigation measures will be defined to prevent and/or reduce the 

likelihood or magnitude of a negative impact and to enhance a positive impact. 

 
The proposed mitigation measures take into account applicable guidelines, industry practices, 

expert judgement, design techniques and operational control. The project team, community and 

relevant stakeholders will be consulted to ensure that the mitigation measures are both practical 

and appropriate. 

 
Examples of mitigation measures include: 

• Avoiding areas of high sensitivity 

• Measures in the original project design 

• Engineering design solutions 

• Alternative solutions to processes and methods to achieving objectives (i.e. methods of 

transporting materials, or recruitment of unskilled workers) 

• Timing restrictions (i.e. near villages and schools) 

• Operational control procedures 

• Conservation management 

• Management systems (i.e. reporting mechanisms for Community Liaison officers) 

• Compliance and monitoring of contractors 

• Development of policies and procedures (i.e. compensation plans for land/livelihoods) 

Following assignment of mitigation measures, any impact that remains is termed a residual 

impact, as described below. 

 
5.1 Residual Impacts 

Any impacts remaining after mitigation measures are considered residual impacts. The 

significance level of the residual impact is reassessed using the same impact criteria applied to 

the environmental, social and health impact assessment above and re-rated (insignificant, low, 

medium, or high) as described in detail below. 

 
5.2 Likelihood 

To assign likelihood of residual impact, five criteria will be defined and ranked. This five- 

tiered likelihood ranking criteria are in line with international practices (e.g. Australian/New 

Zealand Risk Management Standard AS/NZS: 4360). The criteria for likelihood are shown in 

Table . 

 
Table 5.1: Likelihood Categories and Rankings for Environmental, Social and Health 

Impacts 

Ranking Definition 

5 The impact will occur under normal operating conditions. 

4 The impact is very likely to occur under normal operational conditions. 

3 The impact is likely to occur at some time under normal operating conditions. 
 

2 
The impact is unlikely to but may occur at some time under normal operating 

conditions. 
 

1 
The impact is very unlikely to occur under normal operating conditions but 

may occur in exceptional circumstances. 
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L L M M 

L L L M 

L L L L 
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5.3 Residual Environmental Impact 

The residual environmental impacts are assigned a level of significance based on the likelihood 

of the impact and the consequence of that impact. For each residual impact a 

consequence/severity ranking between 0 and 3 (insignificant, low, medium or high) has been 

assigned using the impact criteria used in environmental impact assessment above. The 

likelihood is assigned using Table . The significance level of residual environmental impact is 

then determined using the matrix below where L denotes a Low-level of impact, M a Medium- 

level and H a High-level (Table 5.2). 
 

Table 5.2: Level of Residual Environmental Impact 

5 

4 

3 

2 

1 

0 1 2 3 

Consequence/Severity 
 

 
5.4 Residual Social and Health Impacts 

As per environmental impacts, residual social and health impacts are any potential impacts 

remaining once mitigation measures have been implemented. However, in the case of socio- 

economic impacts, these may not be directly related to the aspects of the project, but may arise 

from unmet expectations or difficulties in communication (i.e. access to energy, or in relation 

to employment opportunities). 

 
Once identified, these residual impacts will be assigned a level of significance for individuals 

or communities. Residual social and health impacts will be ranked, High, Medium, Low, 

according to the criteria used to evaluate social impact significance above in Table 5.2. 

 
5.5 Addressing Residual Impacts 

The following approach is applied to addressing environmental, social and health residual 

impacts. 

High (H) 

• Check that the residual impact has been subject to feasible and cost effective mitigation 

where possible 

• Where no further reduction in impact levels can be made, it remains a High-level impact 

and which may therefore be subject to compensation or offsets 

Medium (M) 

• Check that the residual impact has been subject to feasible and cost effective mitigation 

and that no further measures are practicable 

Low (L) 

• Not mitigated further 

 
6.7 Cumulative Impacts 

The December 1998 IFC “Procedure for Environmental and Social Review of Projects” states 

that that an environmental assessment should also address cumulative impacts. 

 
Cumulative Effects Assessment (CEA) is the process of assessing the incremental effects 

resulting from the combined influences of various actions. These actions can refer to either the 
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combined effects of discrete aspects of a project (e.g., effects on community health from 

cumulative exposure to air emissions, noise, traffic) and/or to the combined effects of other 

industries and developments, either existing or planned for in the future (e.g., cumulative 

impacts of air emissions from other activities or projects in the area). These incremental effects 

may be significant even though the effects of each action, when independently assessed, are 

considered insignificant. 

 
The potential for cumulative impacts is of greatest concern for those aspects of the project 

where residual impacts are rated as medium or high. 

 
6. Methodology for Socio-economic impact assessment 

 
The following methodology has been applied to assess the socio-economic impacts of the 

project during construction, operation and decommissioning phases mainly on 

livelihoods, education, infrastructure, water quality, physical resources, biological 

resources, human use, quality of life and  cultural heritage. Each source of impacts has 

been assessed by two parameters namely magnitude and Probability along with five 

scores assessment as well. Detail methodology can be seen in annex (A). 

 
Table 6.1: Impact Assessment Parameters and its scores 

 
 
Assessment 

 
Score 

  
 
1 (very low) 

 
2 (Low) 

 
3 (Medium) 

 
4 (High) 

 
5 (Very High) 

 
Magnitude 

 
Insignificant 

 
Small and will 

have on the 

socio- 

economic 

environment 

 
Moderate 

and will 

result in 

minor 

changes on 

community 

 
High and will 

result in 

significant 

changes on 

community 

 
Very high and 

will result 

permanent 

changes on 

community 

 
Probability 

 
Insignificant 

 
Little socio- 

economic 

challenges 

Indirect 

Socio- 

economic 

challenges 

Direct   socio- 

economic 

challenges 

Direct and 

significance 

socioeconomic 

challenges 

 

Then, significant rating is calculated by the following formula. 

Significant point = Magnitude x Probability 

Impact Significance Level: Based on the calculated significant point, impact 

significance can be categorized as follows; 
 

 
 

Table 6.2: Impact Significance Levels 

 
Risk level Rating Definition 

Very low 1-3 No impacts occur. 
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Low 4-9 Acceptable level without controlling impacts/ does not require 

additional management. 

Medium 10-16 Acceptable level/but must be controlled to prevent increased 

risk to unacceptable levels. 

High 17-25 Unacceptable  level/  the  impact  must  be  managed/must  be 

reduced to an acceptable level. 

Very High Above 25 Unacceptable level/ the impact must be managed/ reduced to 

an acceptable level immediately. 

 

Table 6.3: Analysis of Socio-economic Impact 

(a) Construction phase 

 
No. Socio-economic impacts Significance of potential socioeconomic Impact 

  impacts significance 

Magnitude Probability Impact 

significance 

 

The effect on Physical Resources 

1 Soil quality 3 4 12 Medium 

2 Surface water quality 2 3 6 Low 

3 Ground water quality 2 3 6 Low 

4 Air quality 3 3 12 Medium 

5 Noise 3 4 12 Medium 

Effect on Biological Resources 

6 Forestry and conservation 

Areas 

2 3 6 Low 

7 Agriculture/Farming areas 3 4 9 Medium 

8 Local animals 1 2 2 Very low 

9 Pasture 1 2 2 Very low 

10 Aquatic animals 1 2 2 Very low 

Effect on human use 

11 Local fisheries 1 2 2 Very low 

12 Local livestock 1 2 2 Very low 

13 Local vegetation 3 3 9 Low 

14 Local industry 1 2 2 Very low 

15 Local transportation 3 3 9 Low 

16 Local price 1 2 2 Very low 

17 Recreation 1 2 2 Very low 

18 Local economy 1 2 2 Very low 

Effect on Quality of life 

19 Housing 1 2 2 Very low 

20 Health 1 2 2 Very low 

21 Education 1 2 2 Very low 

22 Spiritual 1 2 2 Very low 

23 Safety 3 3 9 Low 

24 Crime 3 3 9 Low 

25 Family Structure 1 2 2 Very low 

26 Job opportunities 3 4 12 Medium 

27 Income 3 3 9 Low 

28 Scenery 1 2 2 Very low 
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29 Local culture 1 2 2 Very low 

Effect on Cultural Heritage 

30 Religious building 1 2 2 Very low 

31 Cemetery 1 2 2 Very low 

32 Historic buildings 1 2 2 Very low 

(b) Operation phase 

 
No. Socio-economic impacts Significance of potential socioeconomic Impact 

  impacts significance 

Magnitude Probability Impact 

significance 

 

The effect on Physical Resources 

1 Soil quality 3 3 9 Low 

2 Surface water quality 2 2 4 Low 

3 Ground water quality 2 2 4 Low 

4 Air quality 3 4 12 Medium 

5 Noise 3 3 9 Low 

Effect on Biological Resources 

6 Forestry and conservation 

Areas 

1 2 2 Very Low 

7 Agriculture/Farming areas 1 2 2 Very Low 

8 Local animals 1 2 2 Very low 

9 Pasture 1 2 2 Very low 

10 Aquatic animals 1 2 2 Very low 

Effect on human use 

11 Local fisheries 1 2 2 Very low 

12 Local livestock 1 2 2 Very low 

13 Local vegetation 1 2 2 Very Low 

14 Local industry 1 2 2 Very low 

15 Local transportation 3 3 9 Low 

16 Local price 1 2 2 Very low 

17 Recreation 1 2 2 Very low 

18 Local economy 1 2 2 Very low 

Effect on Quality of life 

19 Housing 1 2 2 Very low 

20 Health 2 2 4 Low 

21 Education 1 2 2 Very low 

22 Spiritual 1 2 2 Very low 

23 Safety 3 3 9 Low 

24 Crime 3 3 9 Low 

25 Family Structure 1 2 2 Very low 

26 Job opportunities 3 4 12 Medium 

27 Income 3 3 9 Low 

28 Scenery 1 2 2 Very low 

29 Local culture 1 2 2 Very low 

Effect on Cultural Heritage 

30 Religious building 1 2 2 Very low 

31 Cemetery 1 2 2 Very low 

32 Historic buildings 1 2 2 Very low 
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(c) Decommission phase 

 
No. Socio-economic impacts Significance of potential socioeconomic Impact 

  impacts significance 

Magnitude Probability Impact 

significance 

 

The effect on Physical Resources 

1 Soil quality 3 3 9 Low 

2 Surface water quality 2 2 4 Low 

3 Ground water quality 2 3 6 Low 

4 Air quality 3 4 12 Medium 

5 Noise 3 4 12 Medium 

Effect on Biological Resources 

6 Forestry and conservation 

Areas 

2 3 6 Low 

7 Agriculture/Farming areas 3 3 9 Low 

8 Local animals 1 2 2 Very low 

9 Pasture 1 2 2 Very low 

10 Aquatic animals 1 2 2 Very low 

Effect on human use 

11 Local fisheries 1 2 2 Very low 

12 Local livestock 1 2 2 Very low 

13 Local vegetation 3 3 9 Low 

14 Local industry 1 2 2 Very low 

15 Local transportation 3 3 9 Low 

16 Local price 1 2 2 Very low 

17 Recreation 1 2 2 Very low 

18 Local economy 1 2 2 Very low 

Effect on Quality of life 

19 Housing 1 2 2 Very low 

20 Health 1 2 2 Very low 

21 Education 1 2 2 Very low 

22 Spiritual 1 2 2 Very low 

23 Safety 3 3 9 Low 

24 Crime 3 3 9 Low 

25 Family Structure 1 2 2 Very low 

26 Job opportunities 3 4 12 Medium 

27 Income 3 3 9 Low 

28 Scenery 1 2 2 Very low 

29 Local culture 1 2 2 Very low 

Effect on Cultural Heritage 

30 Religious building 1 2 2 Very low 

31 Cemetery 1 2 2 Very low 

32 Historic buildings 1 2 2 Very low 
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Public Consultation Questionnaires 
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Socio-Economic, Health and Environment Household Data Baseline and Attitude Survey   

 

ေမးခြနး္မ ားေျဖဆ ိုရာတြင ္အေျဖမ ားအား ၀ို ိုငး္၍ေျဖၾကားေပးပါ။ 

အခ  ်ိဳ ့ေမးခြနး္မ ားအတြကက္ြကလ္ပျ္ဖည့္ရန ္ေလးေထာင့္ကြကထ္ားေသာေနရာတြင ္ျဖည့္ေပးပါ။ 
Introduction 

 

Intro description   

 

 Thandwe Marine Production (TMP)သည္ ၁၉၉၆/၁၉၉၇ ခိုနွစ္မွ ၂၀ို၂၁ ခိုနွစ ္ယေန ့ထ  ရခ ိုင္ျပညန္ယ္ သတံြြဲခရ ိုင၊္ သတံြြဲျမ ်ိဳ၊့ 

အေံတာ္ရပက္ြကအ္တြငး္တြင ္  ငါး၊ ပိုစြန္လိုပ္ငန္းမ ား လိုပ္က ိုင္ေဆာင္ရြက္သည့္ အေအးခနး္စကရ္ံို ျဖစ္ပါသည္။ ဤစီမံက န္းအတြက္ 

စက္ရံိုႏွင့္ နီးစပ္ရာေဒသခံမ ား မွ အ မ္ေထာင္စို အခ က္အလက္မ ား၊ စီးပြားေရးဆ ိုင္ရာ အေျခအေန၊ အ မ္ေထာင္စို က န္းမာေရး 

အေျခအေန၊ အေျခခံအေဆာက္အဦး၊ သယံဇာတႏွင့္ ဝန္ေဆာင္မႈမ ား ၊ စီမံက န္းအေပၚ သေဘာေပါက္နားလည္မႈႏွင့္ 

သေဘာထားအျမင္မ ား ေကာက္ယူျခင္း ျဖစ္ပါသည္။ 
The purpose of this questionnaire is to collect general socio economic information and to obtain your perception and 
understanding of Proposed Project. 
The main objective of the project is to review the community perception in TMP. 
The survey will be carried out in the households, which are located approximately 2 km from TMP. 
The Survey will focus on gaining household member information and attitudes including: 
• The structure and demographics of the household 
• Household living standard, employment, income and social and economic condition 
• Household and individual health 
• Information on the natural environment and human use of the environment 
• Attitudes on the prospective positive and negative impacts of  

I. HOUSEHOLD IDENTIFICATION 

 
 

 
11. STATE/ DIVISION(ျပည္နယ/္တ ိုင္း) 
 
 
 
12. Village/Township(ေက းရြာ/ၿမ ်ိဳ႕နယ)္ 
 

 
 
 
| | 

      1   
 
 
 
| | | 

 
 
 
 
 
|   | |   | | 

2   
3 
4 

 
 
 
      
      

5 
6 
7  
8 

13.  SURVEY/HOUSEHOLD SAMPLE NUMBER     ________________ 
14.  NAME Of HOUSEHOLD HEAD  အ မ္ေထာင္ဦးစီး အမည ္
15.  NAME OF RESPONDENT  ေျဖဆ ိုသူ အမည္ 

 

I6 DATE OF VISITS:  |   /   |   /  | 20 
/20  I7  

ENUMERATOR:   
 
SUPERVISOR 

 
   

Enumerator's Remark: :......................................................................................................................................... 
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Module A: Household Member Characteristics 
အခန္း-(၁) အ မ္ေထာင္စို အခ က္အလက္မ ား 
 

Q Response categories Response 
Household Member Characteristics   

 
A1 

 
Relationship to household head 
အ မ္ေထာင္ဦးစီးႏွင့္ ေတာစ္ပ္ပံို 

  Household head        ဦးစီး              ........  ၁ 

Spouse           ဇနီး/ခင္ပြန္း                   ........  ၂ 

Son/daughter       သား/သမီး            ........     ၃ 
Parents/ parents in law  မ ဘ/ ေယာကၡမ ........ ၄ 

Other relatives အျခား/ေတာ္စပ္ပံို          ……..    ၅ 

Not related       မေတာ္စပပ္ါ                ........   ၆ 
 

 
 
 
 

|   |   | 

      A2 
 

Gender 
က ား/မ 

 

  Male            က ား                                ………..  ၁ 

Female          မ                                  .……….  ၂ 

 
 
 

|    |   | 
 
 
 

A3 

 
 
 
Age (of the last birthday) 
အသက ္(ျပည့္ၿပီး) 

၁၅ -၂၀ို  ……..… ၁ 
၂၀ို -၃၀ို  …….... ၂ 
၃၀ို - ၄၀ို  ……..… ၃ 
၄၀ို - ၅၀ို  ……....  ၄ 
၅၀ို - ၆၀ို  ……..… ၅ 
၆၀ို - ၇၀ို  ……..… ၆ 
၇၀ို ႏွင့္ အထက္..… ၇ 

 
 
 

|    |   | 

 
 
 
 
 
 

A4 

 
 
 
 
 
Race 
လမူ ်ိဳး  

 Kachin   ကခ င ္                       ...................... ၁ 
kayah     ကယား                             .....................  ၂ 
kayin      ကရင ္                        .....................  ၃ 
Chin        ခ င္း                            …..................  ၄ 
Mon         မနြ ္                           .....................  ၅ 
Rakhine    ရခ ိုင ္                           ..................  ၆ 
Shan        ရွမ္း                             ...................  ၇ 
Burma      ဗမာ                              ……………….  ၈ 

 Indigenous   ေဒသခ ံတ ိုင္းရင္းသားမ ား          …….. ၉                   

Others     အျခား                           …….............၁၀ို 

 
 
 
 
 

|    |   | 

 
 

A5 

 
Religion 
ဘာသာ 

Buddhist          ဗိုဒၶဘာသာ................ ၁ 
Hindu               ဟႏ  ၵဴဘာသာ............ ၂ 
Christian           ခရစ္ယာန္ဘာသာ...... ၃ 
Muslim           အစၥလာမ္ဘာသာ.......... ၄ 
Others               အျခား        ............  ၅ 

 
 

|    |   | 

 
       A6 
 
 

 

How many family members do you have in your 
household including you? 
စိုစိုေပါင္း မ သားစ၀ိုို င္ အေရအတြက ္

 
                        ဦး 
 
 
 
 

|   |   | 

 

Vulnerable Persons in Family 

A7 Anybody over the age of 65 years? 

အ မ္တြင ္အသက္၆၅ နွစ္အထက္ လူၾကီး ရွ ပါသလား။ 

i. Yes                                            ii. No 
  ရွ ပါသည။္                                              မရွ ပါ။ 

A8 Any Disabled in the Household? (Adult) 

အ မ္တြင္ မသနစ္ြမ္းသ ူရွ ပါသလား။ (၁၆ နွစ္အထက)္ 

(a) 

 i. Yes 

ရွ ပါသည။္ 

 ii. No 

မရွ ပါ။  

(b) Type of Disability 
Mobility/walking   
လမ္းမေလွ ာက္ႏ ိုင္   …………………………………….…….   ၁ 
Loss of limb  ေျခလက္အဂၤါ မစံို       ……………………… ၂ 
Blindness      မ က္စ မျမင ္ ……………………………………  ၃ 
Loss of hearing နားမၾကား ………………………..…………  ၄ 

Other  အျခား (Please Specify)   …………………………. ၅ 
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A9 Any child who needs special care in the 
Household? 

အ မ္တြင္ မသနစ္ြမ္းသ ူရွ ပါသလား။ (၁၆ နွစ္ေအာက)္ 

(a)  

i. Yes 

ရွ ပါသည။္ 

 ii. No 

မရွ ပါ။ 

(b) Type of Disability 
Mobility/walking   
လမ္းမေလွ ာက္ႏ ိုင္   …………………………………….…….   ၁ 
Loss of limb  ေျခလက္အဂၤါ မစံို       ……………………… ၂ 
Blindness      မ က္စ မျမင ္ ……………………………………  ၃ 
Loss of hearing နားမၾကား ………………………..…………  ၄ 

Other  အျခား (Please Specify)   …………………………. ၅ 
 

Occupation and Education    

A10 
       

What is your primary occupation? 
အဓ ကလိုပ္ငန္းအမည္ႏွင့္တကြ ေဖၚျပပါ။ 
 

Farmer လယသ္မား…….........................................၁ 
Livestock worker ေမြးျမဴေရး သမား………………………၂ 
Fisherman ငါးဖမ္းသမား…………………………. ၃ 
Forestry worker သစေ္တာ လိုပ္ငန္း………………. ၄ 
Sale worker အေရာင္း၀ိုနထ္မ္း…………………… ၅ 
Service worker  ၀ိုန္ေဆာငမ္ႈ လိုပင္န္း ……………….. ၆ 
Skilled worker က ြမ္းက င္ အလိုပ္သမား………………… ၇ 
Casual worker က ပန္း အလိုပသ္မား ………………… ၈ 
Unpaid family worker မ သားစို အလိုပ္သမား ………   ၉ 
Other (Specify) အျခား (ေဖာ္ျပေပးပါ)……………       ၁၀ို 

 
 

 

       A11 How much income do you earn per year? 
(kyats) 
သင္၏ တစ္ႏွစ္၀ိုင္ေငြ (က ပ)္ 

Below 500,000   ငါးသ န္းေအာက ္                             …..……………၁ 
500,001 – 1,000,000   ငါးသ န္းမွ ဆယသ္ န္း         .........................၂ 
1,000,001 – 2,000,000 ဆယသ္ န္း မ ွသ န္းႏွစ္ဆယ ္ ......................၃ 
2,000,001 – 3,000,000  သ န္းႏွစ္ဆယ ္ မွ သ န္းသံိုးဆယ ္   ................၄ 
3,000,001 - 5,000,000  သ န္းသံိုးဆယ္ မွ သ န္းငါးဆယ ္ ...................၅ 
Above 5,000,000    သ န္းငါးဆယ္ အထက ္         ………………….……၆ 

 
 

 
 
       A12 

 
What education have you completed? 
ေျဖဆ ိုသူ၏ျပီးဆံိုခြဲ့ေသာ ပညာေရး 

 KG  သူငယတ္န္း          …………………   ၀ို 

  မူလတန္း    ………………….   ၁  

  အလယတ္န္း  ………………       ၂                                      
အထကတ္န္း    ……………         ၃ 
10thstd. passed ဆယတ္န္းေအာင ္ ………… ၄                                                
Graduate      (ဘြြဲ႔ရ)                   …………….၅ 
Post Graduate ဘြြဲ ့လြန ္   ………………………..၆ 

  Under grad.Diploma  ဒီပလ ိုမာ  ………………၁၃ 
  Vocational certificate သငတ္န္းဆငး္လက္မတွ္..........၁၄ 
Monastery    ဘိုန္းႀကီးေက ာင္းသင ္……… ၁၅ 

 Never attended school ေက ာင္းမေန ………..….  ၁၆ 
 
 

Monastery    ဘိုန္းႀကီးေက ာင္းသင ္……… 15 
Never attended school ေက ာင္းမေန……..16 
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       A13 

 
What is the highest level of education 
achieved in your household? 
မ သာစိုအတြင္း အျမင့္မားဆံိုး ပညာေရး 

 KG  သူငယတ္န္း          …………………   ၀ို 

  မူလတန္း    ………………….   ၁  

  အလယတ္န္း  ………………       ၂                                      
အထကတ္န္း    ……………         ၃ 
10thstd. passed ဆယတ္န္းေအာင ္ ………… ၄                                                
Graduate      (ဘြြဲ႔ရ)                   …………….၅ 
Post Graduate ဘြြဲ ့လြ   န္ ………………………..၆ 

  Under grad.Diploma  ဒီပလ ိုမာ  ………………၁၃ 
  Vocational certificate သငတ္န္းဆငး္လက္မတွ္..........၁၄ 
Monastery    ဘိုန္းႀကီးေက ာင္းသင ္……… ၁၅ 

 Never attended school ေက ာင္းမေန ………..….  ၁၆ 
 

  
 
 
 

|    |   | 

   
Module B: Agriculture and Livestock 
    

Land and Agriculture 
B1 Total land holding size of Household 

လယ္ဧက မည္မ ွပ   ိုင္ဆ ိုင္ပါသနည္း။ 
 

B2 What kind of agricultural land do you have? 
ပ   ိုင္ဆ ိုင္ေသာလယ္ဧက အမ  ်ိဳးအစား 

 
Pasture Land စားက က္ေျမ     ………… ၁ 
Fallow Land   ဖိုန္းဆ ိုးေျမ ………..…….. ၂ 
Perennial Plantation  ႏွစ္ရွည္ပငစ္ ိုက္ပ  ်ိဳးေသာ ေျမ ….. ၃ 
Crop Land  သီးႏွံပင္စ ိုက္ပ  ်ိဳးေသာ ေျမ ……….…..... ၄ 
Forest Land  သစ္ေတာေျမ……………………....... ၅ 
Other(Specify) အျခား (ေဖာ္ျပေပးပါ)…………………….. ၆ 

 

B3 What is the main crop you grow? 
လြန္ခြဲ့ေသာႏွစ္က အဓ ကသီးႏွံ ထိုတ္လိုပ္မႈ 
ေဖာ္ျပေပးပါ။ 

Rice: စပါးပင…္……………………………  ၁ 
Beans/Pulses: ပြဲပင…္……………..   ၂  
Corn: ေျပာင္းဖူးပင…္…………………………..  ၃ 
Sesame: ႏွမ္းပင…္………………………  ၄ 
Vegetables:ဟင္းသီးဟင္းရြက္ပင ္…………………….  ၅ 
Other: အျခား (ေဖာ္ျပေပးပါ) ………………………….    ၆ 

B4 Is any plot of land affected because of the project? 
စီမံက န္းေျကာင္ ့ပ   ိုင္ဆ ိုင္ေသာ လယ္ဧက မည္မ ွ ထ ခ ိုက္န ိုင္ပါ 
သနည္း။ 

                                          ဧက 

 

Previous Land Acquisition ( If applicable ) 
B5 Any previous instances of land acquisition  

(in which you lost lands) 
လယ္ဧကဆံိုးရံွ်ိဳး ဖူးပါသလား။ 

i. Yes                                       ii. No 
 ဆံိုးရႈံးဖူးပါသည္။                                 မဆံိုးရႈံးဖူးပါ။ 
In case of the answer is “No”, skip to the next section 
 မဆံိုးရႈံးဖူးပါက  တ ရ စၦာနေ္မြးျမဴေရး  ေမးခြန္းဆမီွ စေျဖပါ။ 

B6 Area of land lost in previous acquisition 
ဆံိုးရံွ်ိဳး သြားေသာ လယ္ဧက အေရအတြက္ က ိုေဖာ္ျပေပးပါ။ 

 

B7 Tentative year of acquisition 
ေျမယာဆံိုးရံွ်ိဳးခြဲ့ေသာနွစ္  

 

B11 Are you satisfied with the compensation for the 
affected land/assess ? If “No”, could you please state 
the reason? ေလ ာ္ေၾကးက စၥ ႏွင့္ပတ္သက္၍ 

i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 

အဘယ့္ေၾကာင့္နည္း။ 
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Livestock တ ရ စၦာန္ေမြးျမဴေရး 
B12 Does Household own any livestock?  

တ ရ စၦာန္ေမြးျမဴ ပါသလား။ 
(a) Yes ေမြးျမဴ ပါသည္။ (b) No    မေမြးျမဴ ပါ။ 

 Type အမ  ်ိဳးအစား How many? 
အေရအတြက္ 

(a) For self-consumption 
    က ိုယ္တ ိုင္စားသံိုးရန္ 
(b) For selling ေရာင္းရန ္
 
(c) For rent   ငွားရန္ 
i. Agriculture စ ိုက္ပ  ်ိဳးေရးအတြကင္ွားရန ္
ii. Ceremonies ပြြဲေတာ္မ ားအတြကင္ွားရန ္

i Cow  ႏြား   
ii Buffalo က ြြဲ   
iii Goats ဆ တ္   
iv Poultry ၾကက္ ဘြဲ ငန္း 

မန္ဒါလ ီ
  

v Pigs ၀ိုက္   
vi Horse ျမင္း   
vii Other  (Please specify) 

အျခား (ေဖာ္ျပေပးပါ) 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ေက နပ္မႈရွ ပါသလား။ အကယ္၍ို ေက နပ္မႈမရွ ပါက 
အဘယ့္ေၾကာင့္နည္း။ 
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Module C: Household Expenditures  အခန္း-(၂) အ မ္ေထာင္စို အသံိုးစရ တ္မ ား 

 

Module D: Household Health Condition 
  မ သားစို က နး္မာေရး အေျခအေန 

Question Response categories Response 
 
D1 

In any day of the last 
month, did anyone in the 
family get diarrhea at 
least 3 times per day? 

လြန္ခြဲ့ေသာလ က မ သာစို 
အတြင္း ၃ ႀက မ္ႏွင့္                  
အထက္ ၀ိုမ္းေလွ ာမႈ 
ရ ွပါသလား။ 

  i. Yes  ရွ ပါသည္။ 

ii. No  မရွ ပါ။ 

 
| 

 Expenditure Items 

သံိုးစြြဲမႈ အမ  ်ိဳးအစားမ ား 

(a)expenditure(kyats) 

(က)အသံိုးစရ တ္(က ပ္) 

 

(b)unit 
(week/month/year) 

(တစ္ပတ္ သ ို့မဟိုတ္ 
တစ္လ သ ို့မဟိုတ္  
တစ္ႏွစ္လ ွင္ ) 

      တစ္ႏွစ္အတြင္း 
ပံိုမွန္မရ ွေသာ 
အသံိုးစရ တ္ 

C1 Tax                                                        အခြန္    

C2 Cooking Fuel                  ထင္း၊မီးေသြး၊ေလာင္စာ    

C3 Education                                           ပညာေရး    

C4 Diesel/Petrol                              ဒီဇယ္၊ ဓာတ္ဆီ    

C5 Transport (when public transport)      

                                          သယ္ယူပ ို႔ေဆာင္ေရး 

   

C6 Telephone/Mobile phone     

                                      တယ္လီဖိုန္း/မ ိုဘ ိုင္းဖိုန္း 

   

C7 Entertainment                                ေဖ ာ္ေျဖေရး    

C8 Healthcare/Medical Expenditure 

က န္းမာေရးေစာင့္ေရွာက္မႈ၊ ေဆးဝါးကိုန္က စရ တ္ 

   

C9 Input Investment         သြင္းအားစို/အရင္းအႏွီး    

C10 Annual maintenance of house  

                         ႏွစ္စဥ္ အ မ္ျပင္ဆင္ထ န္းသ မ္းျခင္း 

   

C11 Loan repayment                          ေခ းေငြ၊အတ ိုး    

C12 Cultural /religious expenses              

                      ယဥ္ေက းမႈ၊ဘာသာေရးဆ ိုင္ရာမ ား 

   

C13 Food                                        ရ ကၡာ(စားစရ တ)္    

C14 Other (specify)                                       အျခား    

C15 Total (system generated)                     စိုစိုေပါင္း    
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    D2    In the last month, did anyone in your 
household get sick or ill? 
လြန္ခြဲ့ေသာ လ က မ သာစို အတြငး္ 
ေနမေကာင္း 
ျဖစ္ပြားမႈရ ွခ့ပါသလား။ 

  i. Yes  ရွ ပါသည္။ 

ii. No  မရွ ပါ။  

 
| 

 
    D3 

 
What types of sickness are most 
common in your family? 
သင္ မ သားစိုအတြင္း အျဖစ္မ ားဆံိုး 
ေရာဂါမ ားအား  အမည္ႏွင့္တကြ ေဖာ္ျပပါ 

None               မရ ွပါ …     ………… .. 1  
 
 
 
 
 
|   | 

Malaria                 ငွကဖ္ ား  ……    …. 2 
ီေ Flu               တိုပ္ေကြး  …………………  3 

Diseases of digestive system   အစာအ မ ္… 4 

Muscle pain       ၾကြကသ္ားနာက င ္…….  5 

Diseases of the skin အေရျပားေရာဂါ …… 6 

Hypertension     ေသြးတ ိုး   …… …………. 7 

Ear, eye ,tooth disease  မ က္စ ၊နား၊ႏွာေခါင္း ………………………….. 8 

Heart Disease ) နွလံိုးေရာဂါမ ား ……………………………………… 9 
 

 Cancer                    ကငဆ္ာ  ……... 10 
Catch a cold            အေအးမ  …….. 11 
Sexually    Transmitted    Diseases  
လ ငမ္ွတဆင့္ကူးစက္ႏ ိုင္ေသာေရာဂါ …….. 12 
 
ီေ 

 
Dengue Fever  ေသြးလြနတ္ိုပေ္ကြး ေရာဂါ 
………………..……………… 13      
COVID-19  က ိုဗစ ္ေရာဂါ……………………………….. 14   
 
ီီ         

        
D4 

 
 
Who did you see for the 
treatment/health services? 
က န္းမားေရ ေစာင့္ေရွာကမ္ႈ မည္သူႏွင့္ 
ခံယပူါသလြဲ။ 
 
 
 
 
 
 

 
Government Hospital အစ ိုးရေဆးရံို                       ……………   1              
Private Hospital   ပိုကၠလ က ေဆးရံို                        ……………  2 
Private clinic ( Doctor)  ေဆးခနး္ (ဆရာ၀ိုန ္ထ ိုငေ္သာ)   ………   3 
Doctor  (from other village)   တျခားရြာမွ ဆရာဝန ္    ………..... 4 
Health Assistant     က န္းမာေရးမွဴး ….5 
Midwife/ LHV           သာဖြား   ……… 6 
Traditional healer    ရ ိုးရာကိုသမႈ  ……  9 
Quack                အပ္ပိုန္း/ရမ္းကို   …. 10 
Self medication    က ိုယတ္ ိုငက္ိုသ  …  11 
Other (Specify)        အျခား   ……     12 
 

 
|    |   | 

D5
No 

Health Impacts No. of affected 
persons in your 
family 
 
မ သားစိုတြင္ျဖစ္ပြားေသာ 
လူအရည္အတြက္ 

Treatment 
(ကိုသမႈ ခံယူျခင္း) 
 
1. Yes ခံယူပါသည။္ 

2. No မခံယူပါ။ 

Condition (ေရာဂါ အေျခအေန) 
1. Mild ( အေျခအေန သ ပ္မဆ ိုး) 
2.Moderate (အေျခအေန 
အေတာ္အသင့္) 
3. Severe ( အေျခအေန 
ဆ ိုးရြား) 
 

Pregnancy and Birth Defects 
1 Miscarriage က ိုယ္၀ိုန္ပ က္က ျခင္း    
2 Infertility  ကလးမရျခင္း    
3 Premature Birth  လမေစ့ခင ္ကေလးေမြးျခင္း    
4 Still Birth ကေလးအေသေမြးဖြားျခင္း    
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5 Perinatal Death  ေမြးကင္းစကေလးေသဆံိုးျခင္း    
6 Low Birth Weight  ေပါင္ခ  န္မျပည့္ဘြဲေမြးဖြားျခင္း    
7 Complications after Birth ေမြးဖြားျပီး 

ေနာက္ဆက္တြြဲ ေရာဂါမ ားျဖစ္ပြားျခင္း  
   

8 Heart Defects of newborn ေမြးကင္းစကေလးတြင္ 
ႏွလံိုးေရာဂါ ပါလာျခင္း 

   

9 Oral Cleft  ႏႈတ္ခမ္းကြြဲ အာေခါငက္ြြဲ ျဖစျ္ခင္း    
10 Chromosomal Abnormality ( e.g., Down 

Syndrome)  မ  ်ိဳးရ ိုးဗီဇဆ ိုင္ရာ ေရာဂါမ ား ျဖစပ္ြားျခင္း 
   

11 Disability ( Deaf, Inability to speech, Blindness 
.. etc )  မသန္စြမ္းျဖစ္ျခင္း  

   

Malignancy  ကငဆ္ာေရာဂါမ ား 
12 Lung Cancer  အဆိုတ္ ကင္ဆာ    
13 Liver Cancer   အသည္း ကင္ဆာ    
14 Bladder Cancer ဆီးအ မ္ ကင္ဆာ    
15 Gastrointestinal Cancer အစာအ မ္ႏွင့္ 

အူလမ္းေၾကာင္း ကင္ဆာ 
   

16 Leukemia ေသြး ကင္ဆာ    
17 Non- Hodgkin Lymphoma  ခႏၱာက ိုယ္တြင္ 

အက  တ္ အဖိုမ ားထြက္ေသာ ကငဆ္ာ 
   

18 Others ( Please Specify) အျခား (ေဖာ္ျပေပးပါ)    
Neurological Problems အာရံိုေၾကာဆ ိုငရ္ာ ျပႆနာမ ား 
19 Loss of Coordination  ေရြ ့လ ားမႈက ိုင္တြယ္မႈ 

ပံိုမွန္မဟိုတ္ျခင္း 
   

20 Nausea  ပ   ့ျခင္း    
21 Vomiting အန္ျခင္း    
22 Memory Disturbance မွတ္ဥာဏ္ခ  ်ိဳ ့ယြင္းျခင္း    
23 Sleep Disorders အနားယူ အ ပ္စက္မႈ ပံိုမွန ္

မဟိုတ္ျခင္း 
   

24 Anger ေဒါသထြက္လြယ္လာျခင္း    
25 Fatigue ေမာပန္း လြယ္ျခင္း    
26 Head Tremors ဦးေခါင္း တိုန္လႈပ္ျခင္း    
27 Blurred Vision အျမင္အာရံိုေ၀ို၀ိုါးျခင္း    
28 Slurred Speech ဗလံိုးဗေထြး စကားေျပာတတ္ျခင္း    
29 Seizures  တက္ျခင္း    
30 Sleepiness  အျမြဲ အ ပ္ခ င္ေနျခင္း    
31 Ataxia  ေျခလွမ္း ပံိုမွန္မဟိုတ္ျခင္း    
32 Paralysis အေၾကာဆြြဲျခင္း    
33 Psychological Disorders စ တ္ပ ိုင္းဆ ိုင္ရာေရာဂါမ ား    
Respiratory System, Digestive System, Musculoskeletal System and Immunity အသကရ္ႈလမး္ေၾကာငး္၊ အစာအ မ ္၊ အရ ိုးႏွင့္ ၾကြကသ္ား၊ 
က ိုယခ္အံား စနစ ္
34 Cough  ေခ ာင္းဆ ိုးျခင္း    
35 Lung Infection အဆိုတ္ေရာဂါမ ား    
36 Breathlessness အသက္ရႈမ၀ိုျခင္း    
37 Asthma ရင္က ပ္ျခင္း    
38 Recurrent Flu တိုတ္ေကြးျဖစ္လြယ္ျခင္း    
39 Diarrhea ၀ိုမ္းေလ ွာျခင္း    
40 Cholera ့ကာလ ၀ိုမ္းေရာဂါ ျဖစ္ျခငး္ 

ဆန္ေဆးရည္ကြဲ့သ ို ့ ၀ိုမ္းသြားျခင္း 
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41 Weakness of body အားမရွ ျခင္း အားေပ ာ့ျခင္း    
42 Back Pain ေက ာနာျခင္း    
Vascular System ေသြးေၾကာဆ ိုငရ္ာ ေရာဂါမ ား 
43 Anemia ေသြးအားနည္းျခင္း    
44 Heart Diseases (Angina, Myocardial Infarction, 

etc.,) နွလံိုးေရာဂါမ ား 
   

45 Hypertension ေသြးတ ိုးျခင္း    
Irritations ယားယျံခငး္ 
47 Eyes  မ က္လံိုး    
48 Nose ႏွာေခါင္း    
49 Throat လည္ေခ ာင္း    
50 Skin အရည္ျပား    
Nutrition  အဟာရ ျပည့္၀ိုမႈ    
51 Malnutrition  အရ ိုးေပါ ္ေနေအာင ္ပ န္လြန္းျခင္း 

(သ ို)့ ေဖာေနျခင္း 
   

Communicable Diseases ကးူစကတ္တေ္သာေရာဂါမ ား 
52 Malaria ငွက္ဖ ား    
53 Tuberculosis တီဘီ    
54 Sexually Transmitted Diseases လ င္မွ 

တစ္ဆင့္ကူးစက္တတ္ေသာေရာဂါမ ား (ဥပမာ .. 
ေအအ ိုင္ဒီအက္စ္၊ ဆီးပူေညာင္းက ၊ ) 

   

 Module E: Household structure, migration and Population Influx 

 အခန္း-(၅) အ မ္ေထာင္စို ဖြြဲ႕စည္းပံို ႏွင့္ ေျပာင္းေရႊ႕ေနထ ိုင္ျခင္း 
Question Response categories Response 

House Structure   
 

E1 
What type of house do you have? 
သင္ေနထ ိုင္ေသာအေဆာက္အအံို အမ  ်ိဳးအစား 

Two storey and above       
ႏွစ္ထပ္ႏွင့္အထက ္ ……………….    ၁ 
One storey house                  
တစထ္ပအ္ မ ္       ………………….. ၂ 
Hut                                              
 တြဲ        ………………………………  ၃ 
Other (Specify)                             
  အျခား        …………………………..  ၄ 

 
|   |   | 

 
      E2   

What is the primary construction material of the roof of the 
dwelling? 
 
အ မ္ အမို းက ို မည္သည္ ့ပစၥည္းျဖင့္ 
တည္ေဆာက္ထားသနည္း။ 

Thatch/ large leaves/ Palm        
သက္ကယ…္………………………..  ၁ 
Bamboo                ဝါး      ………….… ၂ 
CGI                     သြပ ္     ……………….၃ 
Tarpaulin            မ ိုးကာဖ င ္    ………….၄ 
Other (Specify)   အျခား             ………၅ 

 
 
 
 
 

|    |   | 

Migration ေရြွေ့ျပာငး္ေနထ ိုငမ္ႈပံိုစ ံ   
 
 

E3 

How long has your family lived in this place? 
သင့့္၏ မ သာစို ဒီေနရာမွာေနတာ ဘယေ္လာက္ၾကာၿပီလြဲ။ 

Less than one year   တစ္ႏွစ္ေအာက ္     …………………………………………..၁ 
One to three years              ၁ ႏွစ္မ-ွ ၃ ႏွစ္  …………………………………   ၂  
Three to ten years            ၃ ႏွစ္မ ွ- ၁၀ို ႏွစ ္  …………………………………. ၃ 
 More than ten year  ၁၀ို ႏွစ္ အထက ္     …………………………………………၄ 
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E4 
 
 

 

Has any household member migrated for work due to job 
scarcity in the past 12 months? Who are they? 
လြန္ခြဲ့ေသာ (၁၂)လအတြင္းက အလိုပါရွားပါးမူေၾကာင့္ 
အျခားေဒသသ ို႕ သြားေရာက္အလိုပ္လိုပ္သရူ ွပါသလား။ (အမည္ျဖင့္ 
တကြ ေဖာ္ျပေပးပါ) 

မရွ ပါ       ………………………………………   ၀ို 
အ မ္ေထာင္ဥးီစးီ       ………………………….  ၁ 
အရြယေ္ရာက ္က ား (၁၅ ႏွစ္ အထက ္)…... ၂ 

  အရြယေ္ရာက ္မ (၁၅ ႏွစ္ အထက)္      …… ၃ 
          
က ား (၁၅ ႏွစ္ ေအာက)္     ……………….……၄ 
မ    (၁၅ ႏွစ္ ေအာက)္    ……………….………၅ 

 |   |    
| 

 
E7   

For what reason did he/she migrate? 
မည္သည္အ့တြက္ ေၾကာင့္ သာြ းေရာကခ္ြဲ့သလြဲ။ 

 Work  အလိုပ ္ …….………………... ၁ 
Education    ပညာေရး …….,.....  ၂  
Marriage/ or live with other family   
အ မ္ေထာင္ျပ်ိဳျခင္း(သ ို႔)မ သားစိုႏွင့္ေနထ ိုင္ရန ္   
………………………………….. ၃  
Other    အျခား      ………………….. ၄ 

  
 
 

|   |   
| 

Population Influx (Labor and Working condition) အလိုပသ္မားႏွင့္ လိုပင္နး္အေျခအေန 
E10 Do you employ laborers as a part of your business or  

 
i. Yes  ရႏ ိုင္ပါသည။္  

 
 

 
| 

 
|   | Farming activities? 

ကူညီလိုပ္က ိုင္ေပမည့္လိုပ္သားမ ားလြယ္ကူစြာရႏ ိုင္ပါသလား။ 
(မ သားစ၀ိုို င္မဟိုတ္သည့္အျခားအလိုပ္သမား) 

ii. No  မရႏ ိုင္ပါ။ 

E11 Where do laborers come from? 
မည္သည္ ့ေနရာမွလာေရာက္လိုပ္က ိုင္ပါသနည္း။ 

By hiring from other village 
အျခားေက းရြာမ ားမငွွားရမ္းျခင္း        ၁ 
Substitute with machine 
စကမ္ွို အစားထ ိုး                           ၂ 
Other(Specify) 
အျခား                                        ၃ 

  
| 

 
|| 

ႈImpact on Local Business ေဒသခ ံအလိုပအ္က ိုငမ္ ား အေပါ ္ သကေ္ရာကမ္ႈ 
 E12 Have the activities of larger projects affected labor 

availability for traditional business? 
စီမံက န္းႀကီးမ ား၏ လိုပ္ငန္းေဆာင႐္ြက္မႈမ ားေၾကာင့္ ေဒသတြင္း 
႐ွ ရင္းစြြဲလိုပင္န္းငယ္မ ားအတြက္ လိုပ္သားရ႐ွ ႏ ိုင္မႈက ို  
သက္ေရာက္မႈရွ ဖူးပါသလား။ 

  i. Yes  ရွ ဖူးပါသည။္ 
ii. No  မရွ ဖူးပါ။ 

   

   Module F: Land Ownership 
   အခနး္-(၆) ေျမပ ိုင္ဆ ိုင္မူ  
 

Question Response categories Skip Response 
Land Ownership    

F1 
 

Does your household own land? 
ေျမပ ိုင္ဆ ိုင္မူ / ေနထ ိုင္ေျမ ပ ိုင္ဆ ိုင္မူရ ွပါသလား။ 

  i. Yes  ရွ ပါသည္။ 

ii. No  မရွ ပါ။ 

  
|   |   | 

      F2      How does your household show ownership or user 
rights of this land? 
  ပ ိုင္ဆ ိုင္မူ အေထာက္အထား ရ ွပါသလား။ 

 With document အေထာက္အထား ႏွင့္ 
ေနထ ိုင ္    ………. ၁ 
 No document With  permission  
အေထာကအ္ထားမရွ ေသာ္လညး္ေနထ ိုင္ရန္ခြ
င့္ျပ်ိဳခ ကရ္ွ     ………. ၂ 
 No Document No  permission 
အေထာကအ္ထားမရွ သည့္အျပင္ 
ေနထ ိုငရ္နခ္ြင့္ျပ်ိဳခ ကလ္ည္းရရွ မထားပါ …  ၃                
   

                

  
|   |   | 
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Module G: Infrastructure, Resource and Services 
    အခနး္-(၇) အေျခခအံေဆာကအ္ဥ၊ီ သယဇံာတႏွင္ ့ဝနေ္ဆာငမ္ႈမ ား 
 

Question Response categories Skip Response 
Health and Education (က နး္မာေရး ႏွင့္ ပညာေရး)    
ွွ  G1 Is Health care available for members of your household? 

က န္းမာေရးေစာင့္ေရွာက္ရန္ေဆးရံိုေဆးခနး္   ၊ 
ေဆးေပးခန္း ရ ွပါသလား။ 

i. Yes  ရွ ပါသည။္ 
ii. No  မရွ ပါ။ 
 

  
|    |   | 

 
 

|    |   | 
 
 

|   |   | 

 G3 
 

Do you have access to education for members of 
your household? 
အ မ္ေထာင္စိုအတြင္း ေက ာင္းတက္ႏ ိုင္သ ူရ ွပါသလား။ 

i. Yes  ရွ ပါသည။္ 
ii. No  မရွ ပါ။ 
 

  

G4 
 

If the answer is “No”, why he/she does not attend 
school? အကယ္၍ ေက ာင္းမတက္ႏ ိုင္သူရွ ပါက 
အခက္အခြဲအား ေဖာ္ျပေပးပါ။ 
 

 

 
Energy (စြမး္အင)္    
 
  G5 

What source of lighting does your household 
primarily use? 

လွ ပ္စစ္ (အလင္းစြမ္းအင)္ ဘယ္ကရရ ွပါသလြဲ။ 

Public electricity    အမ ားသံိုးလၽႊပစ္စ ္ ……. ၁ 
Community hydro power  အစိုအဖြြဲ႔ 
ေရအားလွ ပ္စစ ္   ………………………...  ၂ 
Battery           ဘကထ္ရ ီ .…..…..      ၃           
Kerosene                ေရနံဆ ီ   ………..  ၄ 
Candle           ဖေယာင္းတ ိုင ္ .………… ၅  
Solar                   ဆ ိုလာ  …………….  ၆ 
Generator             မီးစက ္  …….…….  ၇ 

  Other                      အျခား    ………  ၈      

  
 
 

|    |   | 

  G6 
 

 
What is the main fuel source used by your 
household for cooking? 
ဟင္းခ ကရ္ာတြင္မည္သည့္(အဓ က)ေလာင္စာကအ
သံိုးျပ်ိဳသနည္း။ 

Electricity    လွ ပ္စစ ္……………..….. ၁ 
Gas/kerosene/diesel ဂကစ္္၊ေရနဆံီ၊ဒဇီယ ္……..… ၂ 
Charcoal/fuelwood substitute 
မီးေသြး၊ထင္းအစားထ ိုး…......…....  ၃ 
Firewood           ထင္း  ……………  ၄ 
Other           အျခား   …………….  ၅ 

  
 

|    |   | 

  G7 If firewood is used, please mention number of 
sources with direction from the village  
အကယ္၍ ထင္းအသံိုးျပ်ိဳ ပါက မည္သည့္ေနရာမ ားမွ 
ထင္းခိုတ္ယူပါသနည္း။ (မ မ ေဒသ၏ 
အေရွ ့အေနာက္ေတာင္ေျမာက္ လမ္းညြွန္မႈႏွင့္ 
အကြာအေ၀ိုး အားေဖာ္ျပေပးပါ။ ) 

 

Question Response categories Skip Response 

Water, Sanitation and Hygiene (ေရ၊ ေရဆ ိုးႏိုတစ္နစ၊္ တစက္ ိုယေ္ရ ႏွင့္ ပတဝ္နး္က င ္သန္႔ရငွး္ေရး) 

G8 Availability of Water for Drinking Purpose 
ေသာက္သံိုးေရ ရရွ ႏ ိုင္မႈ အေျခအေန 

  i. Perennial  တစ္ႏွစ္ပတ္လံိုးရရွ  …. ၁ 
 ii. Seasonal တစ္ႏွစ္ပတ္လံိုးမရရွ  …. ၂ 
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  G9 Availability of Household Water Consumption 
   သံိုးေရ ခ  ို်ိဳးေရ ရရွ ႏ ိုင္မႈ အေျခအေန 

  i. Perennial  တစ္ႏွစ္ပတ္လံိုးရရွ  …. ၁ 
 ii. Seasonal တစ္ႏွစ္ပတ္လံိုးမရရွ  …. ၂  

G10 If, the answer is “Perennial”, What is the 
source of drinking water used by your 
household for in the past 12 months? 
ေသာက္ေရ တစ္ႏွစ္ပတ္လံိုးရရွ ပါက မည္သည္ ့
အရင္းအျမစ္မွ ရရွ ပါသနည္း။ 
 
 

Public piped water     အမ ားသံိုးေရပ ိုက ္ …………   ၁ 
Deep well        အ၀ိုီစ ေရတြင္း    …………………..    ၂  
Tube well  အ၀ိုီစ  မဟိုတ္ေသာေရတြင္း    ………..    ၃ 
Protected dug well/pond/spring/rainwater 
ကာကြယ္ထားေသာ ေရတြင္း၊ေရကန္၊မ ိုးေရ     ………   ၄       

Unprotected dug   well/pond/spring/rainwater                                                             
ကာကြယ္မထားေသာ ေရတြငး္၊ေရကန္၊မ ိုးေရ    ……..…  ၅ 
 River/stream  ျမစ္၊ေခ ာင္း   ………………………….....   ၆ 
 

G11 If, the answer is “Seasonal”, What is the 
source of drinking water used by your 
household for in the past 12 months? 
ေသာက္ေရ တစ္ႏွစ္ပတ္လံိုး မရရွ ပါက မည္သည့္ 
အရင္းအျမစ္မွ ရရွ ပါသနည္း။ 
 

Public piped water     အမ ားသံိုးေရပ ိုက ္   
 .................................. …      ၁ 
အ၀ိုီစ ေရတြင္း    ……… ......       ၂  
Tube well  အ၀ိုီစ  မဟိုတ္ေသာေရတြင္း   ………
.....................................      ၃ 
Protected dug well/pond/spring/rainwater 
ကာကြယ္ထားေသာ ေရတြင္း၊ေရကန္၊မ ိုးေရ  
………   ၄       

Unprotected dug   
well/pond/spring/rainwater                                                             
ကာကြယ္မထားေသာ ေရတြငး္၊ေရကန္၊မ ိုးေရ    
………  ၅ 
 River/stream  ျမစ္၊ေခ ာင္း ....   ၆ 

 a) Summer 
ေႏြရာသီတြင္ရရွ ေသာေနရာ 
     
 
 b) Rainy 
မ ိုးရာသီတြင္ရရွ ေသာေနရာ  
 
 c) Winter 
ေဆာင္းရာသီတြင္ရရွ ေသာေနရာ 

G12 What is the distance to this source of 
drinking water? 

ေရရရ ဖွ  ို႕အတြက္ အကြာအေ၀ိုး မည္မွ  ရ ွပါသနည္း။ 

 Household Level           ….………….  ၁ 
¼ mile          ၀ို.၂၅ မ ိုင ္    …………     ၂ 
1 mile                ၁  မ ိုင ္   …………     ၃ 
More than one mile   ၁ မ ိုငထ္က္ပ ို ….. ၄ 

Remarks: 
 

G13 Quality ေရ အရည္အေသြး  (a) Good   ေကာငး္ 
 (b) Bad    ဆ ိုး  ( ဆ ိုးပါက 
ေအာက္ေဖာ္ျပပါေနရာမ ားအား ၀ို ိုင္းေပးပါ) 

        i.  Color   အေရာင ္
        ii.  Smelly အနံ ့ 
       iii. Taste   အရသာ 
       iv. Turbid ေရေနာက ္
       v.  Hard   ေရသြက ္

 (c) No Complaint  (မေကာငး္မဆ ိုး  အဆငေ္ျပရံို)ို 
 

Remarks: 
 

 
G14 

Water treatment for water is “Yes”, what 
do you usually do to make it safe to drink? 

ေရေသာက္သံိုး ရာတြင ္သန္႔ရွင္းေစရန္ မည္ကြဲ့သ ို႕ 
ေဆာင္ရြက္ပါသနညး္ ။ 

Let it stand  
(sedimentation)အနည္ခ  …………..….၁ 
 
Filtration (ceramic, sand)သြဲျဖင့္စစ္ျခင္း             
……………………………………………….. ၂ 
 
Boil                       က  ်ိဳခ က္ျခင္း   ….၃  
Chlorineကလ ိုရင္းျဖင့္သန္႔စင…္…..…….၄ 
 

Other (specify) အျခား (ေဖာ္ျပေပးပါ)  ……၅ 

Remarks: 
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G15 Does the capacity of water used change in 
current? 

အခ  န္ႏွင့္အမွ  ေရ၏အရည္အေသြး 
ေျပာင္းလြဲမရူ ွပါသလား။ 

i. Yes  ရွ ပါသည။္ 
ii. No  မရွ ပါ။ 
 

|   |   | 

G16 Time period in which you face scarcity of 
drinking water? လအလ ိုက္ ေသာက္ေရ 
ရွားပါးေသာ အခ  န္မ ားအားေဖာ္ျပေပးပါ။ 
 
      
ေ 

a.  Months   လ  
 
၁   ၂    ၃    ၄    ၅    ၆    ၇   ၈    ၉   ၁၀ို 
  
၁၁  ၁၂ 

 b. From             to 

(မည္သည့္လ မွ မညသ္ည့္လ သ ို )့ 
   

    -------------  မွ ------------- သ ို ့ 
 
 G17 Time period in which you face scarcity of 

water for Household Consumption? 
လအလ ိုက္ သံိုးေရ ခ  ို်ိဳးေရ ရွားပါးေသာ 
အခ  န္မ ားအားေဖာ္ျပေပးပါ။ 
 

a.  Months   လ  
 
၁   ၂    ၃    ၄    ၅    ၆    ၇   ၈    ၉   ၁၀ို 
  
၁၁  ၁၂ 

 b. From             to 

(မည္သည့္လ မွ မညသ္ည့္လ သ ို )့ 
   

    -------------  မွ ------------- သ ို ့ 
 

G18 Has water availability changed over time? 
 ေသာကေ္ရ ရရွ န ိုငမ္ႈ အေျခအေန သည ္တစန္စွထ္က ္
တစန္စွ ္ 
 

Improved 
ပ ိုမ ိုေကာငး္မြနလ္ာပါသည္ 

Declined 
ပ ိုမ ိုဆ ိုး၀ိုါးလာပါသည္ 

Not changed 
မေျပာငး္လြဲပါ။ 

  
   

G19 If water quality is changed, please state the 
cause of change. ေရ အရည္အေသြး ေျပာင္းလြဲပါက 
အဘယ့္ေၾကာင့္နည္း။ 

 

G20 If water quantity is changed, please state the 
cause of change. ေရ ပမာဏ ေျပာင္းလြဲပါက 
အဘယ့္ေၾကာင့္နည္း။ 

 

G21 Are you concerned about water quantity 
change and water quality change?  ေရ 
အရည္အေသြး ႏွင့္ ေရ ပမာဏ 
ေျပာင္းလြဲမႈအေပါ ္စ တ္ပူပန္မႈရွ ပါသလား။ 
 
 

 

G22 Is there sanitation nearby household? 
ေရဆ ိုးေျမာင္း အ မ္အနီးတြင္းရ ွသလား။? 

i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 
 

|    |   | 
G23 Type of Latrine 

 အ မ္သာ အမ  ်ိဳးအစား 
 

a. Dry pit latrine က င္းတူးထားေသာ ေရ မသံိုးေသာ အ မ္သာ 
b. Pour flush latrine က င္းတူးထား၍ ေရ သံိုးေသာ အ မ္သာ (ေရခြကျ္ဖင့္သံိုး) 
c. Flush latrine က ငး္တူးထား၍ ေရ သံိုးေသာ အ မသ္ာ (ခလိုတ္ႏွ ပ၍္ ေရဆြြဲခ ရေသာ) 

 d. Open latrine ျခ ံိုတ ိုးျခငး္ 

Communication ဆကသ္ြယမ္ႈ    
G24 Is any phone in your Household connected 

to Internet? 
အ မ္တြင္ အင္တာနက္ျဖင့္ ခ  တ္ဆက္ႏ ိုင္ေသာ 
ဖိုန္းရွ ပါသလား။ 

i. Yes  ရွ ပါသည။္ 
ii. No  မရွ ပါ။ 

 

G25 
 
 

Which application is installed? 
ေအာက္ေဖာ္ျပပါမ ားႏွင့္ ခ  တ္ဆက္ထားပါသလား။ 
1. Facebook  ေဖ့စ္ဘိုတ္  
2. Viber    ဗ ိုင္ဘာ 
3. Whatsapps   ၀ိုွက္စ္အပ္  
4. Other ( Please Specify ) အျခား (ေဖာ္ျပေပးပါ) 
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G26 Can any household member use internet 
very well? 
အတူေနမ သားစိုတြင္ အင္တာနက္ 
ေကာင္းေကာင္းအသံိုးျပ်ိဳ တတ္သူရွ ပါသလား။ 
 

i. Very Well  အလြန္က ြမ္းက င္စြာ 
ii. Well     ေကာင္းမြန္စြာ 
iii. Just a little အနည္းငယ္မ ွသာ 

G27 Is Communication via Facebook available? 
သင့္အား စီမံက န္းႏွင့္္ ပတ္သက္၍ Facebook မွ 
တစ္ဆင့္္္ ဆက္သြယ္ႏ ိုင္ပါသလား။ (ဗီဒီယ ို 
ျဖင ့္ဖိုန္းေခါ ္ဆက္သြယ္ျခင္း ၊ စီမံက န္း 
အေၾကာင္းအရာမ ားအား အဖြြဲ ့ ဖြြဲ ့၍ မ ွေ၀ိုျခင္း 
စသည္ျဖင္ ့…) 

i. Yes   ရပါသည္။ 
ii. No  လံိုး၀ို ရန ိုငပ္ါ။ 

iii. Can communicate if the technology will be explained by a family 
member. အတူေနမ သားစို၀ိုင္ မွ နည္းစနစ္အား ရွင္းျပေပးပါက ရန ိုင္ပါသည္။ 

 

 

 Module H: Cultural Aspect 

 အခနး္-(၈) ယဥေ္က းမႈဆ ိုငရ္ာရႈေထာင့္ 
 

Question Response categories Skip Response 
Cultural Heritage (ယဥေ္က းမႈ အေမြအႏွစ)္    
H1 Who makes decisions in the 

community? 

 ရပ္ရြာတြင္ အေရးပါေသာ 
ဆံိုျဖတ္ခ ကမ္ ာအား   မည္သူက 
ခ မွတပ္ါသနည္း။ 

Village Leader အိုပ္ခ ်ိဳပ္ေရးမွဴး             …….၁ 
ReligiousLeader ဘာသာေရးေခါင္းေဆာင ္ 
……………      ၂     
Elder People အႀကီးအကြဲ၊နာယက….     ၃ 
SmallGroupLeaderအသငး္အဖြြဲ႕ေခါင္းေဆာင ္
…………………………………………. ၄  
Others(Specify)    အျခား…………         ၅ 

 |   |   | 

H2 Do you know the important cultural, historic or 
religious sites around your community? 

ေရွးေဟာင္းအေမြအႏွစ္နယ္ေျမ မ ားရ ွပါသလား။ 

i. Yes  ရွ ပါသည။္ 
ii. No  မရွ ပါ။ 

 

  
|    |   | 

H3 Are those cultural, historic or religious sites 
adequately protected? 

  ၄င္းေနရာ က ိုလံိုိုေလာက္ေသာ ကာကြယ္  

ေစာင့္ေရွာကမ္၊ႈ ျပျပ်ိဳင္မြမ္းမံမမူ  ားရ ွပါသလား။ 

i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 
 

  
|    |   | 

 

Module I: Air and Climate 

အခနး္-(၉) ေလ၊ ရာသဦတို 
 

Question Response categories Sk
ip 

Response 
Air, Water and Soil (ေလ၊ ေရ ႏွင့္ ရာသဦတို)    

 
I1 

 
 
 
 

I2 

Have you noticed any changes to Air Quality as long as 
you have been in the household? 
ေလအရည္အေသြးေျပာင္းလြဲမူရ ွပါသလား။ 
 
 
   
 Cause of change in air quality: 
 အရည္အေသြးေျပာင္းလြဲမူရ ွခြဲ့လွ င္ မည္သည္ ့
က စၥေၾကာင့္ ျဖစ္ခြဲ့ရပါသနည္း။ 

Improved: ေကာင္းမြန…္……..   1 
Declined  က ဆင္း…………..        2 
No Change ေျပာင္းလြဲမႈမရ ွ   …... 3 

  
 

|    
| 

Industry         စက္ရံို   ………..  1 

Livestock Industry            

ေမြးျမဴေရး    ……………………..  2 

 Brush-burning/ Forest fire    

 ေတာမီး  ……………………………3 

 
|    
| 
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I3 

 
 
 

I4 

 
Has the climate changed since you have been living in 
this area? 
အရင္ကႏွင့္ယဥွ္ရင္ ရာသဦတို ေျပာင္းလြဲခြဲ့မူ 
ရ ွပါသလား။ 
 
Is the local climate changed to be 
မည္သ ို႔ေျပာင္လြဲသြားပါသနည္း။ 

Warmerပူေႏြးလာ  ………..…1 
Cooler       ေအးလာ   ……….2  
Unchanged… ေျပာင္းလြဲမႈမရ ွ     ……….3 

  

Wetter… စ ိုစြတလ္ာ………………    4 
Drier…ေျခာက္ေသြ႕လာ……………  5 

 

    Module J: Fishing 

  အခနး္-(၁၀ို) ငါးဖမး္ျခငး္ 

 
Question Response categories Skip to Response 

J1 Are you or your family a fisherman? 

သင္ သ ို႕မဟိုတ္ သင့္မ သားစိုသည္ 
ေရလိုပ္ငန္းလိုပ္က ိုင္ပါသလား။ 

1 Yes   လိုပက္ ိုင္ပါသည။္ 

2 No    မလိုပ္က ိုင္ပါ။ 

If no skip questions.  

|__|__| 

 

J2 

Do you or your family fish in the Factory area? 

သင္ သ ို႕မဟိုတ္ သင့္မ သားစိုသည္ စက္ရံိုအနီးတြင္ 
ငါးဖမ္းၾကပါသလား။  

1 Yes    ဖမ္းပါသည္။  

2 No     မဖမ္းပါ 

  

|__|__| 

Module K: Disasters 
Various Disasters 
K1 Have you experienced any of these disasters before?  

( If yes, please Circle O the related alphabet a.b.c.d.,etc ) 
 

ေဖာ္ျပပါ သဘာ၀ိုေဘးအႏၱရာယ္မ ား  ျဖစ္ပြားဖူးပါသလား။ 
ျဖစ္ပြားဖူးပါက သက္ဆ ိုင္ေသာအေျဖမ ားအား ၀ို ိုင္း၍ေျဖၾကားေပးပါ။  

 
  

a.  Flood   
b.  Cyclone                   
c.  Earthquakes 
d.  Landslide 
e.  Tsumanis 
f.  Strong Wind 
g.  Lightning  
h.  Soil Erosion 
i.   Forest Fire 
j.   Drought 

K2 When did it happen?  
Please fill the related alphabet a.b.c.d.,etc  in { }. 
မညသ္ည္ ့ခိုနစွ၊္ ရာသတီြင ္ျဖစ္ပြားခြဲ့ပါသနည္း။{ } ေနရာတြင ္
သက္ဆ ိုင္ေသာေဘးအႏၱရာယ္အလ ိုက္ ( က၊ ခ၊ စသည္ျဖင့္ ) 
အေျဖမ ားအား ထည့္၍ေျဖၾကားေပးပါ။ 
Season Code     
i. Summer 
ii. Rainy 
iii. Winter 

Disaster {   }  
1. Year ခိုနွစ ္(             )    (              )    (             ) 
2. Season  ရာသ ီ(    )             (    )            (    ) 
 
Disaster {   } 
1. Year ခိုနွစ ္ (             )    (              )    (             ) 
2. Season ရာသီ (    )             (    )            (    ) 
 
Disaster {   } 
1. Year ခိုနွစ ္ (             )    (              )    (             ) 
2. Season ရာသီ  (    )             (    )            (    ) 

K3 In your view, what is the cause of disaster? 
Please state with related alphabet a.b.c.d.,etc .  
အဘယ္ေၾကာင့္ ျဖစ္ပြားရသနည္း။ သင္ဧ။္သေဘာထား 
ထင္ျမငခ္ က္အား ေဖာ္ျပေပးပါ။ { } ေနရာတြင ္

{   }                                 {   }                              {   } 
 
(    )                                 (    )                              (    ) 

က။ ေရၾကီးမွ်ိဳ 
ခ။ ဆ ိုငက္လိုန္း 
ဂ။ ငလ င ္
ဃ။ ေျမျပ ်ိဳျခင္း 
င။ ဆူနာမ ီ
စ။ ေလျပင္း 
ဆ။ မ ိုးၾက ်ိဳးပစ္ျခင္း 
ဇ။ ေျမတ ိုကစ္ားျခင္း 
ဈ ။ ေတာမီးေလာင္ျခင္း 
ည။ မ ိုးေခါင္ျခင္း 

ရာသီကိုိုဒ ္
i ။ ေႏြရာသ ီ
ii ။ မ ိုးရာသ ီ
iii ။ ေဆာင္းရာသ ီ
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သက္ဆ ိုင္ေသာေဘးအႏၱရာယ္အလ ိုက္ ( က၊ ခ၊ စသည္ျဖင့္ ) 
အေျဖမ ားအား ထည့္၍ေျဖၾကားေပးပါ။ 
 

K4 Do you know if there is anyone who is affected by 
disaster?  
Please state with related alphabet a.b.c.d.,etc . 
ထ ခ ိုက္မႈ ၊ ေသဆံိုးမႈမ ားရွ ပါလား။ 
သက္ဆ ိုင္ေသာေဘးအႏၱရာယ္အလ ိုက္ ( က၊ ခ၊ စသည္ျဖင့္ ) 
အေျဖမ ားအား ထည့္၍ေျဖၾကားေပးပါ။ 
 

{   }                                 {   }                              {   } 
(    )                                 (    )                              (    ) 
 
1. Yes ရွ ပါသည္ 
2.  No မရွ ပါ 

K5 If yes, how many times have you heard of such cases? 
Please state with related alphabet a.b.c.d.,etc . 
ထ ခ ိုက္မႈ ၊ ေသဆံိုးမႈမ ားရွ ပါက သင္ၾကားခြဲ့ဖူးေသာ အၾက မ္မ ားအား 
ေဖာ္ျပေပးပါ။ သက္ဆ ိုင္ေသာေဘးအႏၱရာယ္အလ ိုက္ ( က၊ ခ၊ 
စသည္ျဖင့္ ) အေျဖမ ားအား ထည့္၍ေျဖၾကားေပးပါ။ 

 

{   }                                 {   }                              {   } 
(    )                                 (    )                              (    ) 
 

K6 If Landslide happens, what kind of Landslide did you 
occur? ေျမျပ  ိုမႈျဖစ္ပြားခြဲ့လ ွင္ အမ  ်ိဳးအစားအား ေဖာ္ျပေပးပါ။ 
  

1. Rock Fall 2. Debris Fall 
၁။ ေက ာက္တံိုးေက ာက္ခြဲမ ားျပ ်ိဳိုျခင္း   
၂။ေျမ၊ ေရ နွင့္ေက ာက္ခြဲမ ားေရာ၍ျပ ်ိဳိုျခင္း 

 
      Module L: Social Groups  
      အခနး္(၁၂) လမူႈေရးအဖြြဲ႕မ ား 

Social Support Group (လမူႈေရးကညူမီႈအဖြြဲ႕) 
 Are there any Social Support Groups in your community? 
  မ မ  ရပ္ရရာအန ီးဝန္ီးက်င္တရင္ လမူႈေရးကညူမီႈအဖြြဲ ့မ်ာီး ရ  ပါသလာီး။           

1. Yeံs  (ရွ ) 2. No (မရွ ) 

L1 a)  Social Groups 
က) လမူႈေရးအဖြြဲ႕မ ား 

b) 
i. Active (အဖြြဲ႕ရွ ေသးသည)္ 
ii.Not Active(အဖြြဲ႕မရွ ေတာ့ပါ) 

c) Total Strength 
အဖြြဲ႕ဝင္စိုစိုေပါင္း 

d) Major Activity 
အဓ ကလိုပ္ေဆာငခ္ က ္

e) Nature of Support 
received from Group 
မညသ္ညတ္ ို႕က ို 
ေထာကပ္ံ့ေပးသနည္း။ 

1 Saving and Loan 
Association 
ေငြစိုေငြေခ းအဖြြဲ႕ 

    

2 Youth Group 
ပရဟ တလငူယ္အသင္း 

    

3 Fishing Group 
ငါးဖမ္းလိုပင္န္းအိုပ္စို 

    

4 Farming Group 
ေတာငသ္ူလယသ္မားအိုပ္စို 

    

5 Community Group 
လူမႈအဖြြဲ႕အစည္း 

    

6 Religious Group 
ဘာသာေရးအဖြြဲ႕ 

    

7 Low interest Microcredit 
အေသးစားေခ းေငြလိုပင္န္း 

    

8 Others  (Please Specify) 
အျခားအဖြြဲ႕မ ား 

    

Code 
1. Deforestation 
2. Road Construction 
3. Mining 

ကိုိုဒ ္
၁။ သစ္ေတာျပ်ိဳန္းတီးျခင္း 
၂။ လမ္းတည္ေဆာက္ျခင္း 
၃။ သတ ်ိဳတြင္း တူးေဖာ္ျခင္း 
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Non-governmental Organizations Operational in the community အစ ိုးရမဟိုတေ္သာအဖြြဲြဲ႕အစညး္မ ားရွ ပါသလား။ 
အဖြြဲြဲ႕အစညး္ အမည၊္ လိုပင္နး္သဘာ ႏွင့္ အက  ိုးျပ်ိဳလိုပင္နး္မ ားအားေဖာ္ျပေပးပါ။ 

NGO Name (အဖြြဲြဲ႕အစညး္ အမည)္     ၁။                             ၂။                                    ၃။                          ၄။ 

 Nature of Work (လိုပင္နး္သဘာဝ) 
 
1. Health (က န္းမာေရး)  
2. Sanitation (သန္႕ရွင္းမႈ) 
3. Education (ပညာေရး) 
4. Livelihood (အသက္ေမြးဝမ္းေၾကာင္း) 
5. Water Supply (ေရေပးေဝေရး) 
6. Micro-credit (ေခ းေငြ) 
7. Others (အျခား)  (Please Specify)                 

Benefits Received (အက  ိုးျပ်ိဳလိုပင္နး္မ ား) 
 
1. Technical Training (နည္းပညာသင္တန္း) 
2. Medical Supplies (ေဆးဘက္ဆ ိုင္ရာအေထာက္အပံ့မ ား) 
3. Other Capacity Building(အျခား စြမ္းရည္ဖြ႕ံျဖ ်ိဳးမႈသင္တန္း) 
4. Credit Group Formation(ေခ းေငြဖြြဲ႕သင္တန္း) 
5. Other (အျခား)    ((Please Specify) 
 
 

     
    Module M: Habit of Waste Collection and Disposal အ မေ္ထာငစ္ိုတြင ္အမွို ကသ္ မး္ဆညး္ျခငး္၊ အမွို ကစ္ြန္႔ပစျ္ခငး္ အေလအ့က င့္  

     
How do you collect the Household Waste? ( Can select multiple answers) သင့္အ မ္မွ ထြကေ္သာ အမွို က္မ ားက ို သင ္ဘယလ္ ို သ မ္းဆည္းပါသလြဲ။ (အေျဖ 
တစခ္ိုထကမ္က ျဖစ္ႏ ိုင္ပါသည)္ 

q21001 q21002 q21003 q21004 q21005 q21006 q21007 
Collection of Waste 

အမွို ကသ္ မး္ဆည္း 

ျခင္ီးျပ်ိဳလိုပပ္ါသည ္……. ၁ 

 

No Collection of Waste  

အမွို ကသ္ မး္ဆည္း 

ျခငး္မျပ်ိဳလိုပပ္ါ …… ၂ 

 

 

Dust Bin without Cover 

အဖံိုးမပါေသာ အမွို က္ပံိုး 

 

သံိုးပါသည္ …..၁ 

မသံိုးပါ   ……..၂ 

 

 

Dust Bin with Cover 

အဖံိုးပါေသာ အမွို က္ပံိုး 

 

သံိုးပါသည္ …..၁ 

မသံိုးပါ   ……..၂ 

 

 

Plastic Bag, 

Woven PP Bag 

ပလပ္စတစ္ 

အ တ္၊ ပီနံအ တ္ 

 

သံိုးပါသည္ …..၁ 

မသံိုးပါ   ……..၂ 

Basket ေတာင္း 

 

သံိုးပါသည္ …..၁ 

မသံိုးပါ   ……..၂ 

Dump on the ground 

ေျမကြက္လပ္တြင္ 

စိုပံိုထားျခင္း 

 

လိုပ္ေဆာင္ပါသည္ …..၁ 

မလိုပ္ေဆာင္ပါ   ……..၂ 

  

Others  

(Please 
Specify) 

အျခားသ မ္းနည္း  

(ေဖာ္ျပပါ) 

 

Code Code Code Code Code Code  
       

 
How do you dispose the Household Waste? ( Can select multiple answers) သင့္အ မ္က ထြက္တြဲ ့အမွို က္ေတြက ို ဘယေ္နရာမွာ သင ္
ပစ္ပါသလြဲ။ (အေျဖ တစ္ခိုထက္မက ျဖစ္ႏ ိုင္ပါသည)္ 

q21008 q21009 q21010 q21011 q21012 q21013 q21014 
Burning 

မီးရွို ႔သည ္

 

 

မီးရွို ႔ပါသည္ …..၁ 

မီးမရွို ႔ပါ   ……..၂ 

Burying  

ေျမျမွ်ိဳပ္သည ္

 

 

ေျမျမွ်ိဳပ္ပါသည ္

…..၁ 

ေျမမျမွ်ိဳပ္ပါ  

……..၂ 

Throw Garbage 

into River 

ျမစ္ထြဲသ ို ့ 

 

ပစ္ပါသည ္…..၁ 

မပစပ္ါ   ……..၂ 

Waste Dumping သြားပံိုသည ္

Stream, 

Drainage area, 

Pond, Bank of 

river 

ေခ ာင္း/ေျမာင္း 

ကန ္ကမ္းနေဘး 

 

ပစ္ပါသည ္…..၁ 

မပစပ္ါ   ……..၂ 

Empty 

Compound 

ၿခံ၀ိုင္းကြက္လပ ္

 

ပစ္ပါသည ္…..၁ 

မပစပ္ါ   ……..၂ 

Beside the 

street, open 

space area 

လမ္းေဘး/ေျမ 

ကြက္လပ္ရွ ရာ 

 

ပစ္ပါသည ္…..၁ 

မပစပ္ါ   ……..၂ 

Municipal 

dumping area 

or Municipal 

garbage 

container 

စညပ္င္အမွွို က္ပံို 

အမွို ကက္န ္

 

ပစ္ပါသည ္…..၁ 

မပစပ္ါ   ……..၂ 

Code Code Code Code Code Code Code 
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q21015 q21016 q21017 q21018 q21019 
Send garbage to 

Municipal Truck 

စညပ္င္အမွ ိုက ္

ကားသ ို႔ ပ ို႔သည ္

 

 

ပ ို ့ပါသည ္…..၁ 

မပ ို ့ ပါ   ……..၂ 

Send garbage to 

Private waste 

collectors ပိုဂၢလ က 

အမွို ကသ္ မ္းသ ို႔ 

ေပးသည ္

 

ပ ို ့ပါသည ္…..၁ 

မပ ို ့ ပါ   ……..၂ 

Sell garbage to 

Recycle shop 

ရီဆ ိုကက္ယ ္

သမားသ ို႔ 

ေရာင္းခ သည ္

 

ေရာင္း ့ပါသည ္…..၁ 

မေရာင္း ့ ပါ   ……..၂ 

Decomposing for 

fertilizer 

ေျမေဆြးလိုပသ္ည ္

 

 

 

လိုပပ္ါသည ္…..၁ 

မလိုပ္ပါ   ……..၂ 

Others  

(Please Specify) 

အျခား 

(ေဖာ္ျပပါ) 

 

 

 

Code Code Code Code  
     

 
QCode ေမးခြန္း တိုန္္႔ျပန္မွို  ေက ာ္ရန ္ Code 

q21020 How do you throw your Household 

waste? ( Only one answer) 
သင့္အ မက္ ထြကတ္ြဲ ့အမွ က္ေတြက ို  

သင ္ဘယလ္ ို ပစ္ပါသလြဲ။ 

(အေျဖတစခ္ိုတည္း) 

Separated အမွို က္ေတြက ို ခြြဲျခားၿပီးမ ွ

ပစသ္ည…္………….... 1 

Not Separated အမွို က္ေတြက ို မခြြဲျခား၊ အကိုန ္

ေရာပစသ္ည…္.. 2 

 

>> q31001 

 

q21021 What is your reason of waste 

separation?  

အမွို ကခ္ြြဲရတြဲ ့သင့္ ရည္ရြယ္ခ ကက္ ိုို 

ေျပာျပပါ။ 

(အေျဖ တစခ္ိုထကမ္က ျဖစ္ႏ ိုင္ပါ 

သည)္ 

Sell to recycle shops   

ေရာင္းခ ရန ္                        …….……….  1 

Reuse  

ျပန္လည္အသံိုးျပ်ိဳိုရန ္               ……………. 2 

To dispose separately  

သီးျခား စြန္႔ပစ္ရန ္                    …………...3                

Others (Please specify) 

အျခား(ေဖာ္ျပပါ).……………………………….. 4 

 

  

q21022 How many types of waste 

separation? အမွို ကေ္တြက ို 

အိုပ္စိုမညမ္ွ  ခြြဲပါသလြဲ။ 

(အေျဖတစခ္ိုတည္း)  

Two ႏွစ္စို …………………………………….….. 1 

Threeသံိုးစို ……………………..……………….. 2 

Fourေလးစို ….…………………………………… 3 

More than Fourေလးစိုအထက ္……………. 4 

  

Type of Waste from Household စြန္႔ပစအ္မွို ကအ္မ  ်ိဳးအစားမ ား   

Please state the type of your (daily) Household waste. သင့္အ မက္ (ေန႔စဥပ္ံိုမွန္) ထြကတ္ြဲ ့အမွို က္အမ  ်ိဳးအစားမ ားက ို ေျပာျပပါ။  

q31001 q31002 q31003 q31004 q31005 
Kitchen Garbage 

မီးဖ ိုေခ ာငထ္ြကအ္မွို က ္

 

Regularly ပိုံမွန္္ထြက္သည ္

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Garbage from Garden 

ဥယ ာဥ္ၿခထံြက္အမွို က္ 

 

Regularly ပိုံမွန္္ထြက္သည ္

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Paper, Books, Paper 

Board  

စကၠဴ ၊ စာအိုပ၊္ ဂ ပ္ 

Regularly ပိုံမွန္္ထြက္သည ္

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Plastic bag and other 

Plastic stuffs 

ပလပ္စတစ၊္ ထိုပ္ပ ိုး 

ပလပ္စတစ္အမ  ်ိဳးမ  ်ိဳး 

Regularly ပိုံမွန္္ထြက္သည ္

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Glassware, Glass  

Bottles and Broken 

glass pieces  

ဖန္၊ မွန ္ပိုလင္းမ ား၊ 

ဗူးမ ားႏွင့္ အကြြဲအစမ ား 

Regularly ပိုံမနွ္္ထြကသ္ည ္

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Code Code Code Code Code 
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q31006 q31007 q31008 q31009 q31010 
Metal, Empty Metal 

bottles and containers 

သတၱ်ိဳ၊ သတၱ်ိဳဗူးခြ/ံခြက္ခြံ  

 

Regularly ပိုံမွန္္ထြက္သည ္

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Clothes/ Fabrics 

အ၀ိုတ္အထည/္အစမ ား  

 

Regularly ပိုံမွန္္ထြက္သည ္

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Hazardous Wastes 

ေဘးအႏၲရာယ္ရွ  အမွို က ္

 

Regularly ပိုံမွန္္ထြက္သည ္

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Construction Wastes 

ေဆာကလ္ိုိုပေ္ရးအမွို က္မ ား 

 

Regularly ပိုံမွန္္ထြကသ္ည္ 

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Others  

(Please Specify)   

 

Regularly ပိုံမနွ္္ထြကသ္ည ္

……. 1 

Irregularly 

ပံိုမွန္္မထြကပ္ါ………. 2 

Code Code Code Code Code 
     

 
 Knowledge about 3Rs  (Reduce ေလ် ာခ့်, Reuse ျပနသ္ံိုီး, Recycle ျပနလ္ညျ္ပဳျပငသ္ံိုီးစရြဲ ျခငီ္း) အေၾကာင္း သ ရွ မွို အေျခအေန 

QCode Questions ေမးခြန္း Responses တိုန္႔ျပန္မွို Skip ေက ာ္ရန ္ Code 

q51001 Have you ever heard of 3Rs? 3Rs  

ဟိုေခါ ္ေသာ (Reduce ေလ် ာခ့်, 

Reuse ျပနသ္ံိုီး, Recycle 

ျပနလ္ညျ္ပဳျပငသ္ံိုီးစရြဲ ျခငီ္း) 

အေၾကာင္းက ို သင ္ၾကားဖူးပါသလား။ 

Yes ၾကားဖူးပါ….1 

No  ၾကားဖူးပါ….2 

  

Interviewer- Please explain about 3Rs with related examples whether their response is “Yes” or “No”. 

အင္တာဗ ဴးေမးျမန္းသ ူ- 3Rs က ို ေျဖဆ ိုသ ူၾကားဖူးသည္ျဖစ္ေစ၊ မၾကားဖူးသည္ျဖစေ္စ 3Rs အေၾကာင္း ဥပမာမ ားေပး၍ နားလညသ္ေဘာေပါက ္

ေအာင ္ေျပာျပေပးပါ။  

q51002 Would you like to practise 3Rs? 3Rs  

ဟိုေခါ ္ေသာ (Reduce ေလ် ာခ့်, 

Reuse ျပနသ္ံိုီး, Recycle 

ျပနလ္ညျ္ပဳျပငသ္ံိုီးစရြဲ ျခငီ္း)က ို သင ္

လက္ခကံ င့္သံိုးလ ိုပါသလား။ 

Yes က င့္သံိုးလ ိုပါ….1 

No  မက င့္သံိုးလ ိုပါ….2 

>> q51005 

 

q51003 Do you think that you may face 

difficulties if you practice 3Rs? 3Rs  

ဟိုေခါ ္ေသာ (Reduce ေလ် ာခ့်, 

Reuse ျပနသ္ံိုီး, Recycle 

ျပနလ္ညျ္ပဳျပငသ္ံိုီးစရြဲ ျခငီ္း) က ို သင ္

လက္ခကံ င့္သံိုးပါက သင့္ အတြက ္

အခက္အခြဲမ ား ႀကံ်ိဳေတြ႔ႏ ိုိုင္မည ္ဟို သင္ 

ထငပ္ါသလား။ 

Yes ထငပ္ါသည ္….1 

No  မထငပ္ါ ….2 

  

q51004 Please mention your difficulties 

which you may face if you practice 

3Rs. (Can select multiple answers) 

3Rs  ဟိုေခါ ္ေသာ (Reduce ေလ် ာခ့်, 

Reuse ျပနသ္ံိုီး, Recycle 

ျပနလ္ညျ္ပဳျပငသ္ံိုီးစရြဲ ျခငီ္း) က ို သင ္

လက္ခကံ င့္သံိုးပါက သင ္ေတြ႔ႀကံ်ိဳ 

ႏ ိုင္မည့္ အခက္အခြဲမ ားက ို ေျပာ ျပပါ။ 

(အေျဖ တစခ္ိုထကမ္က ျဖစ္ႏ ိုင္ပါသည)္ 

No time to practice က င့္သံိုးရန္ အခ  န္မရွ ပါ 

……………………..….. 1 

Difficult to practice က င့္သံိုးရန ္မလြယက္ူ၊  

ကရ ကထမ ားလြန္းသည ္………………………… 2 

No space for separation အမွို က္မ ားက ို ခြြဲျခား 

ထားသ ိုရန ္ေနရာ မရွ ပါ.................... 3 

Does not know how to start မညသ္ ို႔ 

စလိုပ္ရမနွ္း မသ ပါ ……………………… 4 

Others  

(Please Specify)   

အျခား (ေဖာ္ျပပါ) ………………………. 5 
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q51005 Please state the reason if you don’t 

want to practice 3Rs. (Can select 

multiple answers) 3Rs  ဟိုေခါ ္ေသာ 

(Reduce ေလ် ာခ့်, Reuse ျပနသ္ံိုီး, 

Recycle ျပနလ္ညျ္ပဳျပငသ္ံိုီးစရြဲ ျခငီ္း)  
က ို သင ္မက င့္သံိုးလ ္ိုပါက အဘယ့္ 

ေၾကာင္ ့မက င့္သံိုးလ ိုပါသနည္း။ 

(အေျဖ တစခ္ိုထကမ္က ျဖစ္ႏ ိုင္ပါသည)္  

No time to practice က င့္သံိုးရန္ အခ  န္မရွ ပါ 

……………………..….. 1 

Difficult to practice က င့္သံိုးရန ္မလြယက္ူ၊  

ကရ ကထမ ားလြန္းသည ္………………………… 2 

No space for separation အမွို က္မ ားက ို ခြြဲျခား 

ထားသ ိုရန ္ေနရာ မရွ ပါ.................... 3 

Does not know how to start မညသ္ ို႔ 

စလိုပ္ရမနွ္း မသ ပါ ……………………… 4 

Others  

(Please Specify)   

အျခား (ေဖာ္ျပပါ) ………………………. 5 

 

  

 
 
Module N: Awareness and Attitudes about the project 
အခနး္-(၁၄) (စမီကံ နး္အေပၚ သေဘာေပါက္နားလည္မႈႏွင့္ သေဘာထားအျမင)္ 

Question Response categories Ski
p 

Response 
N1 How much do you know about this 

project? 
ယခိုစက္ရံို အေၾကာငး္က ို သငမ္ည္မွ  
သ ပါသနည္း။ 

Nothing at all  လံိုးဝမသ ပါ ….. ၁ 
A little   အနညး္ငယသ္   ………… ၂ 
Some     အခ ်ိဳ ႕သ   …………….. ၃ 
A lot ေတာ္ေတာ္မ ားမ ားသ  ….. ၄ 

 |    
|   
| 

N2 How did you know about this project? 

ယခိုစက္ရံို က ို မည္သူဆီမွ 
သငသ္ ရ ွပါသနည္း။ 

Government agencies   
  အစ ိုးရ ဌာနမ ား ……………..   ၁ 
Community leaders အစိုအဖြြဲ႕ေခါငး္ေဆာငမ္ ား  …. ၂               
Media  သတင္းမီဒယီာ ……... ၃ 
Family members/friends  
မ သားစိုဝင္မ ား၊ မ တ္ေဆြမ ား …....၄                    
Surveyors/Interviewers  
ေမးျမန္းစံိုစမ္းသ ူ ………. ၅                                
Other(specify)  အျခား  ……...၆  
Unware   မသ ပါ ……………….  ၇ 

 |    
|   
| 

N3 How important will this project be to 
this  

Community? 

 

Not extremely important (အလြြန္႕အလြန္အေရးမၾကီးပါ)……၁ 
Not very important (အလြနအ္ေရးမၾကီးပါ)……၂ 

  
 
 

|    
|   
| 

ယခိုစက္ရံို သည္ လူမ ူ

ပတ္၀ိုန္းက င ္အတြက္ 
မည္မွ အေရးႀကီးပါသနည္း။ 

 Not important (အေရးမၾကီးပါ) ...... ၃ 

Normal(သာမာန)္ ........................ ၄ 

Important (အေရးၾကီးပါသည)္ ...... ၅ 

Very important(အလြန္အေရးၾကီးပါသည)္……၆ 
Extremely important(အလြန္အလြနအ္ေရးၾကီးပါသည)္……၇ 

Unaware(မသ ပါ) ........................ ၈ 
N4 What other projects did you experience 

before?  
ယခင္က မညက္ြဲ့သ ို႕ေသာ စီမံက န္းမ ား 
ေတြ႕ႀကံ်ိဳဖူးပါသနည္း။ 

 

Road/ railways (လမ္း၊မီးရထား) .... ၁ 
Bridge(တတံား) .......................... ၂ 
Dam(ေရကာတာ) ........................ ၃ 
Industrial project(စကမ္ႈစီမကံ န္း) .. ၄ 
Oil/Gas/Pipeline project (ေရန၊ံဓါတေ္ငြ႕၊ပ ိုကလ္ ိုင္းစီမကံ န္း)    ………၅ 
Other(အျခား)(Specify) ............... ၆ 
No experience (မၾက်ံိဳဖူးပါ)……………....၇ 
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N5 How did it affect your community? 

ထ ို စက္ရ(ံို သ ို ့)စီမကံ န္း 
ေၾကာင္လူ့မူပတ္၀ိုန္းက ငတ္ြင ္
အက  ်ိဳးသက္ေရာက္မ(ူေကာငး္ 
က  ်ိဳး/ဆ ိုးက  ်ိဳး)ရ ွခ့ပါသလား။ 

Positive    ေကာင္း                   ………၁                     
Negative      ဆ ိုး                     ………၂                          

  No effect သကေ္ရာက္မႈမရ ွပါ   ………….၃ 

 |    
|   
| 

N6 Have you been discuss about 
compensation from project? 
ထ ို စက္ရံို (သ ို ့)စီမကံ န္း 
မ ားမွနစ္နာေၾကးႏွင့္ပက္သက္ၿပီးေဆြးေႏြးဖးူ
ပါသလား 

ေဆြးေႏြးဖးူပါသည…္………………………………...၁ 
  မေဆြးေႏြးဖးူပါ…………………………………………၂ 

 |    
|   
| 

  
N7  

What are the most positive impacts 
of the project that you anticipate? 
 

  ယခိုစက္ရ၏ံို  ေကာငး္ေသာ 
အက  ်ိဳးသက္ေရာက္မူမ ားေၾကာင္ ့
သငတ္ ို႔အေပၚမည္သည့္အရာမ ား 
စြမ္းေဆာငေ္ပး ႏိုင္မည္ဟို ထင္ပါသနည္း။ 

 

Unware     မသ ပါ ......................... ၁ 
Increase employment      အလိုပ္အက ိုင္ တ ိုးတက္လာျခင္း……….. ၂ 
Increase annual income                 ဝင္ေငြ တ ိုးတက္လာျခင္း……..၃ 
Improve living condition လူေနမႈအဆင့္အတန္းျမင့္မားလာျခင္း……၄ 
Improved transport/infrastructureအေ ျခ ခံအေဆာက္အဦမ ားတ ိုး   ၅                      
Compensation for land used        ေျမယာ ေလ ာ္ေၾကးမ ားရျခငး္…၆                  
Improved environment ပတ္ဝန္းက ငတ္ ိုးတက္ေကာင္းမြနလ္ာျခင္း….၇ 
Other (specify)    အျခား (ေဖာ္ျပေပးပါ )……………………………….  ၈ 
 

  

N8 What are the most negative 
impacts of the project that you are 
concerned about? 
ယခိုစက္ရံို၏ ဆ ိုးေသာ 
အက ်ိဳ းသကေ္ရာက္မႈေၾကာင့္သင္
တ ို႔ အေပၚ မညသ္ည့္အရာ 
သကေ္ရာက္ႏ ိုငမ္ညဟ္ို 
ထင္ပါသနည္း။ 

Unaware         မသ                             ……  ၁ 
Transport and infrastructure    
သယယ္ူပ ို႔ေဆာင/္အေျခခံအေဆာကအ္ဥ မ ား ….၂      
Negative social environment        ဆ ိုးေသာလမူႈပတဝ္န္းက င ္…..၃                        
House damaged   အ ိုးအ မ ္ပ ကစ္ီးျခငး္       ……၄                    
Increased costs   စရ တ္ျမင့္တက္ျခငး္       …… ၅                   
Environmental pollution             ပတဝ္န္းက င ္ညစည္မ္းျခငး္ … ၆                 
Safety         လံိုျခံ်ိဳမႈ                            …..၇ 
Damaged environment        ပတဝ္နး္က င္ပ ကစ္ီးျခငး္  …..၈                       
Employment/income disruption   အလိုပ္အက ိုင၊္ဝင္ေငြနညး္ပါးျခင္း….၉                
Crime        ျပစ္မႈမ ား                            ၁၀ို 
Health      က န္းမာေရး                         ၁၁ 
Discrimination   ခြြဲျခားဆကဆ္ံျခင္း          ၁၂ 
Access to water   ေရရရ ွမႈ                    ၁၃   
Loss of land        ေျမယာဆံိုးရံႈးမႈ            ၁၄ 
Other(specify)        အျခား                   ၁၅ 

  

N9 Are you concerned about outside 
people coming to your community 
to work on the construction and 
maintenance of the project? 
လိုပင္နး္ခြငသ္ ို႔ အျခားေဒသမ ွ
လူမ ားလာေရာက ္
အလိုပလ္ိုပ္ျခငး္ႏွင့္ ပတသ္က္ၿပီး 
စ ိုးရ မ္ပပူနမ္ႈမ ား ရ ွပါသလား။ 

Very worried  အလြန္စ ိုးရ မ္ပါသည ္ …. ၁               
A little worried    အနည္းငယစ္ ိုးရ မပ္ါသည ္       …………၂ 
Not worried   မစ ိုးရ မပ္ါ ………….၃                   

  

N 
10 

What is the development priority 
for your community? 

မ မ တ ို႔ ေဒသတြင ္မညသ္ည့္အရာမ ား 
လ ိုအပ္ပါသနညး္။ 

(အေရးႀကီးဆံိုး ဦးစားေပး) 

 

 

 

 

 

 

Road transport (လမ္းပန္းဆက္သြယမ္ႈ)……. ၁ 
Electricity(လွွ ပ္စစ)္ ..................... ၂ 
Telecommunication (ဖိုန္းဆက္သြယမ္ႈ)……. ၃ 
Water/Sanitation/Hygiene ေရ၊သန္႕ရွင္းမႈ၊တက ိုယေ္ရက န္းမာေရး)…၄ 
Access to credit(ေခ းေငြရရွ မႈ) ...... ၅ 
Education(ပညာေရး) .................. ၆ 
Health(က န္းမာေရး) .................... ၇ 
Livelihood(သက္ေမြးဝမ္းေၾကာင္း) ... ၈ 
Jobs(အလိုပ္အက ိုင)္……………… ၉ 

Other (Specify)  ......................... 9 

  
|   |   | 
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N 11 
 

Which three groups or categories are 
likely to be most negatively affected 
from the project? 

မညသ္ည.္ အိုပ္စို 
အမ  ်ိဳးအစားေသာသတူ ို.တြင္ 
ထ ခ ိုက္နစ္နာမႈပ ိုျပီးမ ားျပားသညဟ္ို 
သငထ္ငသ္နညး္။ 

Women(အမ  ်ိဳးသမီး) ….၁ 
Children(ကေလး)….၂ 
Unskilled workers(က ပန္းအလိုပသ္မား)….၃ 
Religious minorities (က ိုးကြယ္မႈဆ ိုငရ္ာ လူနည္းစို)…၄ 
Ethnic minorities (လမူ  ်ိဳးဆ ိုငရ္ာ လူနည္းစို)…၅ 
Other (အျခား) …၆ 
Not worried(မစ ိုးရ မပ္ါ)…၇ 

  
|   |   | 

N 12 
 

Do you agree with the proposed 
project? 
ယခိုစကရ္ိုံ၏ံိုတ ိုးတက္ဖံြၿဖ ်ိဳးမူအတြက ္       
သေဘာတညူီမ ူရ ွပါသလား။ 

Yes (သေဘာတညူပီါသည)္… ၁ 
No(သေဘာမတညူီပါ)… ................ ၂ 
Not sure (မေသခ ာပါ).................. ၃ 

  

N13   Priority Development Initiative (s)  in the Community (ေဒသဖြ႕ံျဖ ်ိဳးေစေရးအတြက္ဥးီစားေပးအရာမ ား) 

 Services (အေထာက္အပံ)့ Priority(ဥးီစားေပး)  Services(အေထာက္အပံ)့ Priority(ဥးီစားေပး)  

a. Education Services/ 
Facilities 
(ပညာေရး အေထာက္အပံ)့ 
 

 b. Drinking Water 
(ေသာက္သံိုးေရရရွ မႈ) 

  
1. First Priority 
(ပထမဥးီစားေပး) 
 
2. Second Priority 
(ဒိုတ ယဥးီစားေပး) 
 
3. Third Priority 
(တတ ယဥးီစားေပး) 
 
4. Not Required 
(မလ ိုအပပ္ါ) 
 

c. Medical Services/ 
Facilities 
(က န္းမာေရးအေထာက္အပံ)့ 
 

 d. Sanitation ( Toilets) 
သန္႕ရငွ္းမႈ(အ မ္သာမ ား) 

 

e. Road/ Transport 
(လမ္းပန္းဆကသ္ြယ္မႈ) 

 f. Solid Waste Disposals 
(အမႈ ကက္ င္းမ ား) 

 

g. Electricity 
(လွွ ပ္စစမ္ီးရရွ မႈ) 

 h. Law and Order 
(ဥပေဒနွင့္အမ န့္) 

 

i. Telecommunication 
(ဖိုန္းဆကသ္ြယ္မႈ) 

 j. Employment 
(အလိုပ္အက ိုငရ္ရွ မႈ) 
 

 

 

Module O: Perceptions on Impacts of the Project 

အခနး္-(၁၅) စက္ရံိုေၾကာင့္ သကေ္ရာကမ္ႈမ ားအေပၚ သ ျမငန္ားလညမ္ႈမ ား 
  Very 

negative 
အလြနဆ္ ိုး 

 
Negative 
ဆ ိုး 

Slightly 
negative 

အနညး္ငယ ္
ဆ ိုး 

No 
effect 
ေျပာင္းလြဲ
မႈ မရွ  

Slightly 
positive 
အလြနေ္ကာငး္ 

 
Positive 
ေကာင္း 

Very 
positive 
အလြနေ္ကာငး္ 

 

The effect on Physical Resources (ရိုပပ္ ိုငး္ဆ ိုငရ္ာ သယံဇာတမ ားအေပၚ သက္ေရာက္မႈ) 
1 Soil quality (ေျမအရည္အေသြး) 1 2 3 4 5 6 7  
2 Surface water quality (ေျမေပၚေရ) ျမစ္ ေေခ ာင္း  1    2 3 4 5 6 7  

3 Ground water quality (ေျမေအာက္ေရ) အ၀ိုစီ တြင္း 1 2 3 4 5 6 7  
4 Air quality (ေလအရည္အေသြး) 1 2 3 4 5 6 7  
5 Noise (ဆိုညမံႈ) 1 2 3 4 5 6 7  
Effect on Biological Resource(ဇဝီသယံဇာတမ ားအေပၚ သက္ေရာက္မႈ) 
6 Forestry and conservation areas 

(သစေ္တာနွင့္ထ န္းသ မ္းေရး ေနရာမ ား) 
 

1 2 3 4 5 6 7  

7 Agriculture/ Farming areas 
(စ ိုက္ပ  ်ိဳးေရးနငွ့္ လယယ္ာေနရာမ ား) 

1 2 3 4 5 6 7  

8 Local animals (ေဒသဆ ိုင္ရာတ ရ စာၦန္မ ား) 
ဒ 

1 2 3 4 5 6 7  
9 Pasture (စားက က္ေနရာမ ား) 1 2 3 4 5 6 7  
10 Aquatic animals (ေရေနသတၱဝါမ ား) 1 2 3 4 5 6 7  
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Effect on Human Use(လူသားတ ို႔အသံိုးျပ်ိဳမႈအေပၚ သက္ေရာက္မႈ) 
11 Local Fisheries (ေဒသခံငါးဖမ္းလိုပ္ငနး္မ ား) 1 2 3 4 5 6 7  

12 Local Livestock(ေဒသခေံမြးျမဴေရးလိုပ္ငန္း) 1 2 3 4 5 6 7  

13 Local Vegetation(ေဒသဆ ိုငရ္ာေပါကပ္င)္ 1 2 3 4 5 6 7  
14 Local Industry(ေဒသဆ ိုငရ္ာစက္ရိုလံိုပ္ငန္း) 1 2 3 4 5 6 7  
15 Local Transportation (ေဒသဆ ိုင္ရာဆက္သြယေ္ရး) 1 2 3 4 5 6 7  

16 Local Price (ေဒသဆ ိုငရ္ာကိုန္ေစ းနႈန္း) 1 2 3 4 5 6 7  
17 Recreation (အပန္းေျဖမႈ) 1 2 3 4 5 6 7  
18 Local Economy(ေဒသဆ ိုငရ္ာစီးပြားေရး) 1 2 3 4 5 6 7  
Effect on Quality of Life(လူေနမႈဘဝ အေျခအေနအေပၚ သက္ေရာက္မႈ) 
19 Housing (အ မ္ရာ) 1 2 3 4 5 6 7  
20 Health (က န္းမာေရး) 1 2 3 4 5 6 7  
21 Education (ပညာေရး) 1 2 3 4 5 6 7  
22 Spiritual (စ တ္ခံစားမႈ) 1 2 3 4 5 6 7  
23 Safety (ေဘးကင္းလံိုျခံ်ိဳမႈ) 1 2 3 4 5 6 7  
24 Crime (ျပစ္မႈ) 1 2 3 4 5 6 7  
25 Family Structure(မ သားစိုပံိုစံ) 1 2 3 4 5 6 7  
26 Job opportunities(အလိုပ္အက ိုင္အခြင့္ေရး) 1 2 3 4 5 6 7  

27 Income (ဝင္ေငြ) 1 2 3 4 5 6 7  
28 Scenery (မ က္စ ပသာဒ ျဖစမ္ႈ) 1 2 3 4 5 6 7  
29 Local Culture (ေဒသဆ ိုငရ္ာ ဓေလထ့ံိုးတမ္း) 1 2 3 4 5 6 7  
Effect on Cultural Heritage(ယဥေ္က းမႈဆ ိုငရ္ာ အေမြအႏွစမ္ ားအေပၚ သက္ေရာက္မႈ) 
30 ReligiousBuilding(ဘာသာေရးအေဆာက္ဥ)ီ 1 2 3 4 5 6 7  

31 Cemetery (သိုတၱ်ိဳန)္ 1 2 3 4 5 6 7  
32 Historic buildings/sites (သမ ိုင္းဝငေ္နရာ) 1 2 3 4 5 6 7  

 
 
 
 
 

“CHECK the whole questionnaire AGAIN, THANK the respondent and 
FINISH interview.” 

“ေက းွဇးူတငပ္ါသည”္ 
 
 

 
 
 



Impacts on Agriculture due to TMP  
 စ္ိုက   ပ္်ိဳးေရ်ိဳး အေ ါ  သက ေရာက မႈ 

 
If you Household grow rice and other plants,  
အကယ ၍ မ္သာ်ိဳးစို အတြင ်ိဳး စ ါ်ိဳးနွင ့ အျခာ်ိဳးသ ်ိဳးနွွံစ္ိုက   ္ပ်ိဳးေရ်ိဳး ျ ပလို   ါက 

Q1 Do you grow rice and plants on farmland of your own or 
owned by other people? 
စ ါ်ိဳးနွင ့ အျခာ်ိဳးသ ်ိဳးနွွံစ္ိုက   ္ပ်ိဳးေရ်ိဳး အာ်ိဳးမည သည ့ေျမေ ါ 
 တြင စ္ိုက   ္ပ်ိဳး ါသနည ်ိဳး။ 

1. Own Farmland      က္ိုယ  ္ိုင ေျမ 
2. Owned by others သူတစ  ါ်ိဳး  ္ိုင ္္ိုင ေသာေျမ 
3. Both အထက  ါ  နွစ မ ္ပ်ိဳးလွံို်ိဳး 

Q2 Are there any changes in productivity of rice and other 
crops? 
စ ါ်ိဳးနွင ့ အျခာ်ိဳးသ ်ိဳးနွွံမ ာ်ိဳး  အထြက နႈန ်ိဳးေျ ာင ်ိဳးလဲမႈ ရွ ္ါသလာ်ိဳး။ 

1. Increased    အထြက နႈန ်ိဳးတ္ို်ိဳးလာ ါသည ။ 
2. Decreased   အထြက နႈန ်ိဳးက ္င ်ိဳးလာ ါသည ။ 
3. Same          အထြက နႈန ်ိဳးေျ ာင ်ိဳးလမဲႈ မရ္ွ ါ။ 

Q3 If there are changes in productivity, please state the 
estimated duration. 
အထြက နႈန ်ိဳးေျ ာင ်ိဳးလဲမႈ ရွ္ ါက လြန ခ့ဲေသာ 
မည သည ့နွစ အပ ိုင္းအျခ းမွစတင ၍ ေျ ာင ်ိဳးလ ဲါသနည ်ိဳး။ 

   Three years ago   
   လြန ခ့ဲေသာသွံို်ိဳးနွစ မ ွစတင ေျ ာင ်ိဳးလ ဲါသည  ……………….. ၁ 
    Five years ago  
   လြန ခ့ဲေသာငါ်ိဳးနွစ မ ွစတင ေျ ာင ်ိဳးလ ဲါသည  ………………… ၂ 
    Ten years and above 
    လြန ခ့ဲေသာ္ယ နစွ  နွင့္ ္ယ နွစ အထက မွ စတင ၍    
    ေျ ာင ်ိဳးလ ဲါသည           ……………………………………….. ၃ 

Q4 Are there any changes in quality of rice and other crops? 
စ ါ်ိဳးနွင ့ အျခာ်ိဳးသ ်ိဳးနွွံမ ာ်ိဳး  အရည အေသြ်ိဳး ေျ ာင ်ိဳးလဲမႈ ရွ္ ါသလာ်ိဳး။ 

1. Increased  အရည အေသြ်ိဳး ေကာင ်ိဳးမြန လာ ါသည ။ 
2. Decreased အရည အေသြ်ိဳး က ္င ်ိဳးလာ ါသည ။ 
3.Same အရည အေသြ်ိဳး ေျ ာင ်ိဳးလမဲႈ မရ္ွ ါ။ 

Q5 If there are changes in quality, please state the 
estimated duration. 
အရည အေသြ်ိဳး ေျ ာင ်ိဳးလဲမႈ ရွ္ ါက လြန ခ့ဲေသာ 
မည သည ့နွစ အပ ိုင္းအျခ းမွစတင ၍ ေျ ာင ်ိဳးလ ဲါသနည ်ိဳး။ 

   Three years ago   
   လြန ခ့ဲေသာသွံို်ိဳးနွစ မ ွစတင ေျ ာင ်ိဳးလ ဲါသည  ……………….. ၁ 
    Five years ago  
    လြန ခ့ဲေသာငါ်ိဳးနွစ မ ွစတင ေျ ာင ်ိဳးလ ဲါသည  ………………… ၂ 
    Ten years and above 

      လြန ခ့ဲေသာ္ယ နွစ  နွင့္ ္ယ နစွ အထက မ ွစတင ၍    
      ေျ ာင ်ိဳးလ ဲါသည           ……………………………………….. ၃ 

Q6 Are there any problems and impacts on agriculture due 
to factory?  
စက ရွံိုေၾကာင ့ စ္ိုက   ္ပ်ိဳးေရ်ိဳးလို  ငန ်ိဳး အေ ါ  အျခာ်ိဳး သက ေရာက မူ 
မ ာ်ိဳးရွ္ ါသလာ်ိဳး၊ 
 

       i. Yes  ရွ ္ါသည ။ 
ii. No  မရွ ္ါ။ 

If “Yes”. Please mention about those issues. 
စက ရွံိုေၾကာင ့ စ္ိုက   ္ပ်ိဳးေရ်ိဳးလို  ငန ်ိဳး အေ ါ  သက ေရာက မူ မ ာ်ိဳးရွ္ ါက 
ေဖာ ျ ေ ်ိဳး ါ။ 
 
-------------------------------------------------------------------------- 
-------------------------------------------------------------------------- 



Q7 Compared to last 25 years ago, your farmland acres  
 
လြန ခ့ဲေသာ ၂၅ နွစ ကႏွင ့ယွဥ လ ွင  သင  ္ိုင ္္ိုင ေသာ 
လယ ယာေျမမ ာ်ိဳးမွာ 

1. Increased 
၁. လယ ဧက  မာဏ    
    ္ိုမ္ိုမ ာ်ိဳးျ ာ်ိဳးလာသည ။ 
2. Decreased 
၂. လယ ဧက  မာဏေလ ာ့နည ်ိဳး  
    သြာ်ိဳး ါသည ။ 
3. Same 
၃. လယ ဧက  မာဏ   
    မေျ ာင ်ိဳးလဲ ါ။ 

If decreased, how many 
acres? 
လယ ဧက  မာဏေလ ာန့ည ်ိဳး 
သြာ်ိဳး ါက ယခင နွင ့ ယခိုလက ရွ္ 
ဧက အရည အတြက အာ်ိဳး 
ေဖာ ျ ေ ်ိဳး ါ။ 
   Before              After 
    ယခင                 ယခို 

Q8 Please state the reason of decreased farmland.  
( You can answer more than one. ) 
လယ ဧက  မာဏေလ ာန့ည ်ိဳး သြာ်ိဳး ါက အဘယ ေၾကာင ့နည ်ိဳး။ 
 

        
 

1. Reduced quality of rice 
and plants  
၁. စ ါ်ိဳးနွင ့ သ ်ိဳးနွွံ အရည အေသြ်ိဳး 
က ္င ်ိဳးသြာ်ိဳးေသာေၾကာင ့ 
2. Give farmland to family 
members/relatives or others 
၂.လယ ယာအာ်ိဳး မ္သာ်ိဳးစို၊ 
ေ ြ္မ ္ပ်ိဳး နွင ့ အျခာ်ိဳးသူမ ာ်ိဳးအာ်ိဳး 
ေ ်ိဳးလ္ိုက ေသာေၾကာင  ့
3. Sell to others 
၃. ေရာင ်ိဳးခ လ္ိုက ေသာေၾကာင ့ 
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Cultural Heritage 

 Cultural Heritage Response 
1 Name အမည္၊  
2 Age အသက္၊   

3 Ethnic လူမ   ်ိဳး၊   
4 Religion ဘာသာ၊   
5 Education ပညာေရ်ိဳး၊   
6 Job အလုပ၊္   
7 Address လ ပ္စာ၊  
8 Marital Status 

အ မ္ေထာင္ရရ /မရရ   
 

9 Respect in god အၿခာ်ိဳး 
(နတ/္ 
တန္ခု ်ိဳးရရင)္က ု်ိဳးကြယ္ပါသ
လာ်ိဳး 

 
 
 
 

10 Respect in Guardian 
Spirit ေတာ၊ ေတာင္၊ 
ေရ၊ ေၿမ၊ 
ရြာေစာင့္နတ္မ ာ်ိဳးယံုၾက
ည္က ု်ိဳးကြယ္ပါသလာ်ိဳး 

 
 
 
 
 

11 Location of Pagodas/ 
Monasteries and the 
histories ဘုရာ်ိဳး/ 
ဘုန္်ိဳးၾက ်ိဳးေက ာင္်ိဳးတ  ု့၏ 
တည္ေနရာာႏရင့္ 
သမ ုင္်ိဳးေၾကာင္်ိဳးမ ာ်ိဳး 

 
 
 
 
 
 
 
 

12 Cultural Heritage 
places in your village/ 
township area ရြာ/ ၿမ   
့အန ်ိဳးပတ္၀န်္ိဳးက ငတ္ြင္ 
ေရရ်ိဳးေဟာင္်ိဳးသမ ုင်္ိဳး၀င္ေန
ရာမ ာ်ိဳးရရ / မရရ  

 
 
 
 
 
 



13 If there is cultural 
heritage areas in 
your places, please 
mention the villagers 
view about them 
ရရ လရ င ္
ထ ုေနရာမ ာ်ိဳးအေပါ 
္ေဒသခမံ ာ်ိဳး၏ 
သေဘာထာ်ိဳး 

 

14 School location and 
type in your 
village/township 
စာသင္ေက ာင္်ိဳး 
တည္ေနရာ/ 
အမ   ်ိဳးအစာ: 

 
 
 
 
 
 

15 Fairy Tale 
ပုံၿပင္ဒ႑ာရ မ ာ်ိဳး 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16 Any Believe in your 
job လုပက္ု င္ေနေသာ 
အလပု္အက ုင္ာႏရင့္ဆ ုငေ္
သာ ယံုၾကည္မရ  

 
 
 
 
 



17 Dos and Don’ts in 
your village/ 
township သင့္ရြာ/ၿမ   
့တြင္ 
ေဒသခမံ ာ်ိဳးက င့္သံု်ိဳးေ
သာ ေရရာင္ဓေလာ့ႏရင့္ 
ေဆာင္ဓေလမ့ ာ်ိဳး 

18 History of your 
village/ township 
ရြာ/ၿမ   ့၏ ရြာဇ၀င-္ 
သမ ုင္်ိဳးေၾကာင္်ိဳး 

19 Location of cemetery 
ရြာသၤခ   င္်ိဳး၏ တည္ေနရာ 

20 Any idea/view for the 
proposed project 
လုပ္ငန္် ;ိဳးအေပါ ္
ထင္ၿမင္ခ က ္
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