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အကျဉး်ချပ်အစရီငခံ်စာ 



၁ အကျဉ်းချပ်အစရီင်ခစံာ 

၁.၁ နဒိါန်း 

ြမန်မာိုင်ငံရိှ အမက်ကျင်းထွက် ဓာတ်ေငွ (LFG) ြပနလ်ည်စုေဆာင်းသန�်စင်မီးြခင်းှင့် လပ်စစ်ထတ်ုလုပ်ြခင်း 
လပ်ုေဆာင်မည့် သန�်ရှင်းေသာဖံွဖိးမလပ်ုငနး်စဉ်စဉ်(CDM) စမံီကိန်းသည် ကုိရီးယားုိင်ငံ၏ သဘာဝပတ်ဝန်းကျင် 
ထန်ိးသိမ်းေရး၀န်ကီးဌာန (MoE)၊ ကုိရီးယားပတ်ဝန်းကျင်စက်မင့်ှ နည်းပညာအင်စတီကျ(KEITI) င့်ှ ကမာ့ဘဏ ်
(WB)တုိအကား နားလည်မစာခန်လာင့်ှအတူ ြမန်မာိုင်ငံအတွင်းစွန�်ပစ်ပစည်းစီမံခန�်ခွဲမကုိ အေထာက်အပ့ံြဖစ်ေစရန ်
၂၀၁၇ ခုစ်ှမှစ၍ စတင်ခဲ့ပါသည်။  

KEITI ၊ WB င့်ှ သဘာဝသယံဇာတင့်ှသဘာဝပတ်ဝန်းကျင်ထနိး်သိမ်းေရး၀န်ကီးဌာ (MONREC)တုိသည် 
မေလးမိေတာ်စည်ပင်သာယာေရးေကာ်မတီ(MCDC) င့်ှပူးေပါင်း၍ ၂၀၁၈ ခှုစတွ်င် မေလးမိ၏ အစိုင်အခ ဲ
စနွ�်ပစပ်စည်း စမံီခန�်ခွဲမ စုံစမ်းေလလ့ာေရးှင့် စမံီကိနး် ဖံွဖိးတုိးတက်မ အတွက ်
လိုအပ်ေသာနည်းပညာအေထာက်အပ့ံ(TA)တုိကုိ ပူးေပါင်း ြမင့်တင်ေပးခဲ့ပါသည်။ 

ဤစမံီကိန်းသည် CO2တစ်တန်အလိုက် ထတ်ုလတ်မေလာ့ချြခင်းခရက်ဒစ်(CER) ရရှိ ေစေသာ CDMလပ်ုငနး်စဉ် ကို 
အသံုးြပ၍ အမက်ကျင်းထက်ွဓါတ်ေငွ (LFG) များကုိ ဖမ်းယူမီးသည့် စီမံကိနး် ြဖစ်ပါသည်။ 

ကာနီကနအ်မက်ကျင်းသည် ေအာင်ေြမသာဇံ၊ချမ်းေအးသာဇံ၊မဟာေအာင်ေြမခိုင်မှ အမက်များကုိ 
လက်ခံသမ်ိးဆည်းပီး မေလးမိေြမာက်ဘက် (၁၇) ကီလိုမီတာအကွာတွင် တည်ရိှပါသည်။ 
ကာနီကနအ်မက်ကျင်းေနရာ၏ GPS အချက်အလက်အတိအကျမှာ လတီတွဒ ် ၂၂.၀၈၆၉၆၉ င့်ှေလာင်ဂျတွီဒ ်
၉၆.၁၆၂၈၁၂ ြဖစ်ပါသည်။ အဆုိြပထားေသာစီမံကိန်း၏စစုေုပါင်းဧရယိာမှာ (၇)ဟက်တာ ရိှသည်။ 

အမက်ကျင်းထွက်ဓါတ်ေငွမစှမ်ွးအင်ထတ်ုလုပ်ြခင်းစီမံကိနး် အတွက် ပတ်ဝန်းကျင်စမံီခန�်ခွဲမအစအီစဉ်(EMP)ကုိ 
ပတ်ဝန်းကျင်အရည်အေသွးစီမံခန�်ခွဲမကုမဏလီမိီတက် Environmental Quality Management Co., Ltd ၏ 
အတုိင်ပင်ခအံဖဲွက MONREC၏ ပတ်ဝန်းကျင်ထိနး်သိမ်းေရးဉီးစီးဌာန(ECD) မှ ထတ်ုြပနထ်ားေသာ 
ပတ်ဝန်းကျင်စမံီခန�်ခွဲမအစီအစဉ်ဆုိင်ရာ လုပ်ထုံးလပ်ုနည်းများ (၂၀၁၅)င့်ှ အညီ ေရးဆွဲေဆာင်ရ�က်ခဲ့ပါသည်။ 

စမံီကိန်းှင့် ပတ်သက်သည့် အစိုးရဌာနဆိုင်ရာ မှတ်ပံုတင်ြခင်း / ခင့်ွြပချက်များကုိ ေအာက်ပါအတုိင်း 
ေဖာ်ြပထားပါသည်- 

ဇယား ၁.၁ စီမံကိန်းအတွက် အစုိးရဌာနဆိုင်ရာ မှတ်ပံုတင်ြခင်း / ခင့်ွြပချက်များ 
၁ ပတ်ဝန်းကျင်ဆိုင်ရာ ကုမဏမီတ်ှပံုတင်အမှတ် ၂၆၉၀/၂၀၁၂-၂၀၁၃ 
၂ သဘာဝသယံဇာတင့်ှသဘာဝပတ်ဝန်းကျင်ထနိး်သိမ်းေရး၀န်ကီးဌာန 

(MONREC)၏ ပတ်ဝနး်ကျင်ထန်ိးသိမ်းေရးဉီးစးီဌာန(ECD)၏ EMP 
ေရးဆွဲေဆာင်ရ�က်ရန ်ေထာက်ခခံျက်ေပးအပ်သည့် ေန�စွဲ 

၉ရက် ဇွန်လ ၂၀၂၀ခုစ်ှ 

ဤအစီရင်ခစံာ၏ အဓိကရည်ရ�ယ်ချက်မာှ စမံီကိန်းေရရည်ှဖံွဖိးတုိးတက်ပီး ကျနး်မာေရးင့်ှပတ်၀န်းကျင်အေပ 
ဆိုးကျ ိးသက်ေရာက်မများ ြဖစ်ေစသည့် စီမကိံန်း၏ အချ ိေသာလုပ်ငနး်စဉ်များကုိ ေလာခ့ျေရးနည်းလမ်း အသံုးြပ၍ 
ေဆာင်ရ�က်ရန် ြဖစ်ပါသည်။ 
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၁.၂ ရည်ရ�ယ်ချက် 

ရည်ရ�ယ်ချက်များ ကုိ အေကာင်အထည်ေဖာ်ရနအ်တွက် ေအာက်ပါနည်းလမ်းများကုိ အသံုးြပခဲ့ပါသည်။ 
• ိုင်ငံေတာ် င့်ှ ိုင်ငံတကာအဆင့် မူဝါဒများ၊ ဥပေဒများှင့် စည်းမျဉ်းများ ှင့်သက်ဆိုင်သည့်

စာရ�က်စာတမး်များအေပ စာေပြပန်လည်သံုးသပ်ြခင်း။
• သက်ဆိုင်ရာအစိုးရများအပါအဝင် စီမကိံနး်ှင့် ပတ်သက်ဆက်ယ်ွသူများင့်ှ လေူတွေမးြမနး်ြခင်း။
• မူရင်းအချက်အလက်င့်ှ တဆင့်ခခံျက်အလက်များ ေကာက်ယူစေုဆာင်းြခင်း။
• ပတ်ဝန်းကျင်ဆိုင်ရာ ကနဉီးအေြခခံေစာင့်ကည့်စစ်ေဆးမ။
• အဓိကဌာနဆုိင်ရာများင့်ှ ေတွဆုံြခင်း ၊ စမံီကိန်းေကာင့် အကျ ိးသက်ေရာက်ိုင်သည့် ေကျးရ�ာလထူုငှ့်

ေတွဆုံေမးြမန်းြခင်းများအြပင် တစ်အိမ်တက်ဆင်း အမ်ိေထာင်စစုစ်တမ်းေကာက်ယူြခင်း၊ စီမံကိနး်သတင်း 
ထတ်ုေဖာ်ြခင်း။ 

• ြပန်လည်အစီရင်ခြံခင်း။

၁.၃ မူဝါဒ၊ ဥပေဒေရးရာှင့် ဖဲွအစည်းပံုမူေဘာင်

သဘာဝပတ်ဝန်းကျင်စမီခံန�်ခွဲမ အစီရင်ခစံာသည် (EMP) ကုိ ချမှတ်ထားေသာ ဥပေဒများှင့်အညီ ြပင်ဆင်ေဆာင်ရ�က် 
ထားပါသည်။ သက်ဆိုင်ရာလမး်နခ်ျက်များ၊ စံချနိစံ်နး်များင့်ှ ဉပေဒများကုိ ေအာက်တွင်ေဖာ်ြပထားပါသည်။ 

• ြပည်ေထာင်စသုမတြမန်မာိုင်ငံေတာ်ဖဲွစည်းပံုအေြခခံဥပေဒ (၂၀၀၈) မှ အပုိဒ ်၃၇ (က) ှင့် အပုိဒ ်၄၅
• ကမာ့ကျန်းမာေရးအဖဲွ (WHO) ၊  အေမရိကနြ်ပည်ေထာင်စ ုပတ်ဝန်းကျင်ထနိး်သိမ်းကာကွယ်ေရးေအဂျင်စီ

(USEPA) ှင့် ိုင်ငံတကာ ေငွေကးေကာ်ပုိေရးရှင်း (IFC) အစရိှသည့် ုိင်ငံတကာမူဝါဒများ၊ အေြခခံ မူများှင့်
စံနး်များ

• လပ်ုငန်းခင်ွကျနး်မာေရး၊ ေဘးကင်းလံု�ခံေရးတုိင့်ှ သက်ဆိုင်သည့် ဥပေဒှင့် နည်းဥပေဒများ
• သယံဇာတင့်ှပတ်ဝန်းကျင်ထနိး်သိမ်းေရးဝန်ကီးဌာန လက်ေအာက်ရိှ ပတ်ဝနး်ကျင်ထန်ိးသိမ်းေရး ဦးစီးဌာနမှ

သေဘာတူလက်မှတ်ေရးထိုးထားေသာ ိုင်ငံတကာ သေဘာတူညီချက်များ
• ပတ်ဝန်းကျင်ထနိး်သိမ်းေရးဥပေဒ (၂၀၁၂)
• ိုင်ငံြခားရင်းီှးြမပ်ှံမဥပေဒ (၂၀၁၃)
• ပတ်ဝန်းကျင်ထနိး်သိမ်းေရးနည်းဥပေဒများ (၂၀၁၄)
• ပတ်ဝန်းကျင် ထခိိုက်မဆန်းစစ်ြခင်း လပ်ုထုံးလပ်ုနည်းများ ( ဒ၀၁၅)
• အမျ ိးသားပတ်ဝန်းကျင်ဆုိင်ရာ အရည်အေသွး (ထတ်ုလတ်မ) လမ်းနခ်ျက် (၂၀၁၅)
• ပတ်၀န်းကျင် ထခိိုက်မဆန်းစစ်ြခင်း  လမ်းနခ်ျက်မူကမ်း (၂၀၁၅)
• ြမန်မာိုင်ငံ၏ပတ်၀န်းကျင် ထခိိုက်မ ဆန်းစစ်ြခင်းများတွင် လထူပုါဝင်မဆိုင်ရာလမ်းန်ချက်မူကမ်း (၂၀၁၇)
• စမံီကိန်း၏ပတ်၀န်းကျင်ှင့် လမူေရး ဆိုင်ရာ စမံီခန�်ခွဲမင့်ှတုိက်ုိက် (သုိမဟတ်ု) သွယ်ဝိုက်သက်ဆိုင်ေသာ

အြခားဥပေဒများအပါအ၀င် စမီကိံန်းင့်ှသက်ဆိုင်ေသာဥပေဒများ

၁.၄ စမံီကိန်းေဖာြ်ပချက်င့်ှ အြခားနည်းလမ်းများ 

စမံီကိန်းလုပ်ငနး်စဥာမ်ျားတွင် လုပင်နး်ခွင်လိုအပ်ချက်များအတွက် လပ်စစ်ဓာတ်အားထတ်ုလုပ်ရန ်
မီသန်ိးဓာတ်ေငွဖမ်းယူသုံးစဲွမလပုင်န်းစဉ် ပါဝင်ပါသည်။ ထိုလပ်ုငန်းစဉ်တွင် စမ့်ိထွက်ရည်များအေငွပျေံစရန်လည်း 
အပူကုိ အသံုးြပပါလမိ့်မည်။ စမံီကိနး်၏အစိတ်အပုိင်းတစ်ခအုေနြဖင့် အရတံပ်ဆင်ထားသည့် 
သန�်စင်မီးစက်စနစ်တစခ် ု တပ်ဆင်ထားပါသည်။ စွမ်းအင်ထတ်ုလပ်ုြခင်း၊ စွန�်ပစ်ရည်အေငွပျ ံြခင်းင့်ှ 
သန�်စင်မီးစက်များမှတစ်ဆင့် အမက်ကျင်းထက်ွဓါတ်ေငွ(LFG) ကုိ ထိေရာက်စာွေလာင်ကမ်းေစြခင်းြဖင့် 
ဖနလံု်အမ်ိဓာတ်ေငွ(GHG)ထုတ်လတ်မ ေလာ့ချြခင်းကုိ လုပ်ေဆာင်သာွးပါမည်။ စမံီကိန်းတွင် မီသန်ိးဓါတ်ေငွများကို 
အင်ဂျင်များအတွင်း ေလာင်ကမး်မီးြခင်းတုိြဖင့် ဖျက်ဆးီသာွးမည် ြဖစ်ပီး ၄င်းမှ ရရှိေသာ စမ်ွးအင်များကုိ အမက်ပံုင့်ှ 
LFG ထုတ်လပ်ုမလပုင်နး်စဉ်၏စမ်ွးအင်လိုအပ်ချက်များအတွက် အသံုးြပသာွးပါမည်။  
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စမံီကိန်းလုပ်ေဆာင်မများတွင် ဓာတ်ေငွထတ်ုယူမစနစ်၊ ဓါတ်ေငွမီးသည့်ကိရယိာများ၊ 
ဓါတ်ေငွကိတင်သန�်စင်စက်ုံင့်ှ ဓါတ်ေငွသံုးအင်ဂျင်များ၊ အမက်ကျင်းေနရာမှထတ်ုလတ်ေသာ  
အမက်ကျင်းထက်ွဓါတ်ေငွ(LFG)သုံးအင်ဂျင်များလည်း ပါ၀င်ပါသည်။ 

ဓါတ်အားထုတ်လပ်ုမစက်ုံကုိ  ကာနကီန်အမက်ကျင်း၏ ပိတ်သိမ်းထားေသာေနရာများတွင ်
တပ်ဆင်တည်ေဆာက်သွားပါမည်။ ကာနကီန်အမက်ကျင်းတွင် သိပ်သည်းဆြမင့်မားသည့်ပုိလအီီသိုင်လင်း 
(HDPE)ပုိက်များအားေဒါင်လိုက်အေနအထားြဖင့်(ခန�်မှန်း)၁၁၂ေချာင်းအား တူးသွင်းတပ်ဆင်မည်ြဖစ်ပါသည်။ 
စမံီကိန်းတွင်  ေလမတ်စက်များ၊ ေရဓါတ်ထတ်ုကိရယိာ၊ အကာအကွယ်ပါေသာမီးစနစ်၊ ဂျေနေရတာစနစ်င့်ှ LFG 
တုိင်းတာစက်၊ မတ်ှတမး်တင်စက်များင့်ှအတူ အလုိအေလျာက် မီးစနစ် င့်ှ ဂျေနေရတာစက်ုံများ ပါရိှပါသည်။ 
သန�်စင်မီးစက်မာှ အြမင့်ဆုံးစွမ်းအား ၅၀၀Nm3/hr င့်ှ ဂျေနေရတာမှာ အြမင့်ဆုံးစွမ်းအား ၅၀၀kW တစ်စုံ ရိှ၍ 
မီးဖျက်ဆီးိုင်စမွး်ရာခုိင်န်းမှာ ၉၈% င့်ှ ၁၀၀% ကားတွင် ရိှပါသည်။ 

 ေယဘုယျအားြဖင့်စမီကိံန်းတစ်ခလုုံးကုိ ေအာက်ပါအဆင့်များြဖင့်ဖဲွစည်းထားပါသည် - 
လပ်ုငန်းအဆင့် (၁) အမက်ကျင်းထက်ွဓါတ်ေငွ(LFG) စေုဆာင်းြခင်းစနစ်  
လပ်ုငန်းအဆင့် (၂) အမက်ကျင်းထက်ွဓါတ်ေငွ(LFG)များကုိ သန�်စင်မီးစနစ်(Flaring) 
လပ်ုငန်းအဆင့် (၃) အမက်ကျင်းထက်ွဓါတ်ေငွ(LFG)မှ လပ်စစ်ထတ်ုလုပ်ြခင်းစနစ် 

၁.၄.၁ လက်ရှိတည်ေနရာအသံုးြပမ 

အဆုိြပထားေသာ ကာနီကနအ်မက်ကျင်းထက်ွဓါတ်ေငွမှစမ်ွးအင်ထုတ်လပ်ုြခင်းစီမံကိနး် ၏ အဓိကအစိတ်အပုိင်းမှာ 
�ခံစည်းုိးတံတုိင်း၊ ဝင်ေပါက်တံခါး၊ ဓာတ်အားေပးစက်ံု၊ အုပ်ချပ်ေရးအေဆာက်အအုံ၊ အလုပ်ုံ၊ 
ကားရပ်နားရာေနရာများ၊  
စနွ�်ပစရ်ည်သန�်ရှင်းေရးေရေလှာင်ကနမ်ျား၊ အလပ်ုသမားများအတွက် လူမေရးင့်ှနားေနအခန်း၊ 
ေစာင့်ကည့်ေရတွင်းများ၊ ှင့် ေရတ်ုေြမာင်းစနစ်တုိ ြဖစ်ပါမည်။ 

၁.၄.၂ လပ်ုငန်းလည်ပတ်မကာလ 

(က) စွမ်းအင်လိုအပ်ချက် 

အဆုိြပထားေသာယူနစ်အတွက် စုစေုပါင်းစွမ်းအင်လုိအပ်ချက်မှာ သန�်စင်မီးစက်လည်ပတ်ရနအ်တွက ်
အများဆံုးစွမ်းအား ၅၀၀Nm3/hr ြဖစ်ပါမည်။ လုပ်ငန်းလည်ပတ်မအဆင့်တွင် စီမံကိန်းလပ်ုငန်းများလည်ပတ်ရန်င့်ှ 
မီးထွနး်ရန် အစရိှသည်တုိအတွက် အြမင့်ဆုံးစွမ်းအား ၅၀၀ kW ရိှသည့် ဂျင်နေရတာတစလံု်း (500 kW တစ်စုံ) 
အသံုးြပပါမည်။  

ခ) ေရလုိအပ်ချက် 

ေဆာက်လပ်ုေရးကာလ၊လုပ်ငနး်လည်ပတ်မကာလင့်ှလပ်ုငနး်ပိတ်သိမ်းမကာလတုိအတွက် အဓိကေရအရင်းအြမစ်မှာ 
အဝီစတွိင်းများင့်ှ အများသံုးေရပုိက်များ ြဖစ်ပါမည်။ 

မေလးမိ၏ဘမူဇိလ ေဗဒအေပအေြခခံ၍ ေပ၂၀၀ခန�်မှ၃၀၀ခန�်အနက်ရှိ အဝီစေိရတွင်းတစ်တွင်း ထားရိှိုင်ပးီ 

၄င်းအဝစိီတွင်းမှ တစ်နာရီပမး်မ ၈၀၀မှ၁၀၀၀ဂါလံအထ ိ ထုတ်လပ်ုုိင်စမ်ွး ရိှပါမည်။ 

ေဆာက်လပ်ုေရးကာလ၊လုပ်ငန်းပတ်ိသမိး်မကာလတုိအတွက် စီမံကိနး်၏စုစေုပါင်းေရအသံုးြပမသည် တစ်ေန�လင ်
၃၀m3 (တစ်ေန�လင် ၇,၉၂၅ဂါလံ) ြဖစ်ပါသည်။ ေဆာက်လပ်ုေရးကာလ(၆လ)အတွက် ေရလိုအပ်ချက်မှာ ၆လလင် 
၅,၄၀၀m3 (၆လလင် ဂါလံ ၁,၄၂၆,၅၀၀) ြဖစ်ပါသည်။ အဆုိြပထားေသာစမံီကိနး်ကုိ ေဆာက်လပ်ုရနအ်တွက ်

လိုအပ်ေသာေရကုိ အများပုိင်ေရပုိက်လိုင်းများင့်ှ သုိေလာှင်ထားေသာေရသိုေလာှင်ကန်များ 

(၆,၄၀၀ဂါလံှင့်၃၂၀၀၀ဂါလံ) မှတစ်ဆင့် စီမံကိနး်ေနရာကုိ ေရေထာက်ပ့ံပါမည်။  
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လပ်ုငန်းလည်ပတ်မကာလတွင် စီမံကိန်း၏ေရသံုးစွဲမအားလံုးမှာ ေရချ ိးခန်းှင့်အမ်ိသာအတွက်သာ 
(လတူစ်ေယာက်လင် တစ်ရက်ခန�်မှနး် ေရဂါလံ၁၀၀) ြဖစ်ပါမည်။ ေသာက်သံုးေရအတွက် ေသာက်ေရသန�်ပုလင်းများကုိ 
အသံုးြပပါမည်။ 

(ဂ) အလုပသ်မားလုိအပ်ချက် ဝန်ထမ်းခန�်ထားမ 

ေဆာက်လပ်ုေရးကာလအတွင်းစမီကိံန်း ၀န်ထမ်းများအားလုံးသည် ေဆာက်လပ်ုေရးလုပ်ငန်းခင်ွသိုမသွားမ ီ
လပ်ုငန်းခင်ွေဘးအရာယ်ကင်းရင်ှးေရးင့်ှကျန်းမာေရးစမံီခန�်ခွဲမ(OSHA) သင်တန်းကုိပီးဆံုးေအာင်လပ်ုရမည်။ 
စမံီကိန်းအတွက် လုိအပေ်သာလ�ူစမ်ွးအားအရင်းအြမစ်များကုိ အခန်း (၄) တွင် အေသးစိတ်ေဖာ်ြပထားပါသည်။ 

(ဃ) စန်ွ�ပစပ်စည်းစမီခံန�်ခွဲမ 
စမံီကိန်းသည် အမက်ကျင်းေနရာတွင် တည်ရိှေသာေကာင့် စနွ�်ပစ်ပစည်းများကုိ ခွဲြခားသိမ်းဆည်းပီးေနာက ်
အနီးအနားရိှ အမက်စနွ�်ပစေ်နရာသို အမက်သိမး်ကားများြဖင့် ေြပာင်းေရ�စနွ�်ပစပ်ါမည်။ 

င) လုံ�ခံေရးနည်းလမး်များ 

လပ်ုငန်းလည်ပတ်ေနစဉ် ၀နထ်မ်း/အလပ်ုသမားများအတွက် လံု�ခံေရးအစီအမံများအေနြဖင့်  ေအာက်ပါ 
လုံ�ခံေရးအကာအကွယ်ပစည်းများကုိ အသံုးြပဝတ်ဆင်ရပါမည် - 

• နားအုပ/်နားကပမ်ျား
• လက်အတ်ိများ
• လုံ�ခံေရးသံုးဘတ်ွဖိနပ်များ
• ဖုနဓ်ာတ်ေငွကာ/မျက်ာှဖံုးများ
• ဥားီထပုမ်ျား
• ကာကွယ်ေရးယူနေီဖာင်းများ

၁.၅  အြခား ေရ�းချယ်စရာများ 

အြခားဖံွဖိးတုိးတက်မှင့်စပ်လျဉ်း၍ ကာနကီန်အမက်ကျင်းထွက်ဓါတ်ေငွမှစမ်ွးအင်ထတ်ုလပ်ုြခင်းစီမံကိန်းေကာင့် 
သဘာဝပတ်ဝန်းကျင်င့်ှလမူေရးဆုိင်ရာသက်ေရာက်မ ရိှိုင်ေြခများအားလုံးကုိ တားဆီးကာကွယ်ေပးုိင်ေသာ 
အြခားေရ�းချယ်စရာနည်းလမး်မရှိပါ။ စီမံကိန်း၏ရည်ရ�ယ်ချက်မှာ မေလးမိ၏စနွ�်ပစ်ပစည်းစမံီခန�်ခွဲမမဟာဗျဟာင့်ှ 
လပ်ုငန်းစမံီချက် (၂၀၁၇-၂၀၃၀) ၏ ရည်မှနး်ချက်(ခ)ကုိအေြခခ၍ံ မေလးမိရိှေနာက်ဆုံးအမက်စနွ�်ပစ်ြခင်းေနရာအား 
ဆန်းသစ်တီထင်ွတုိးတက်ေစြခင်းြဖင့် ပတ်ဝန်းကျင်ထန်ိးသိမ်းကာကွယ်ေရးကုိ ေသချာေစရန ်ရည်ရ�ယ်ပါသည်။ 

ထိုအြပင် အဆိုြပထားေသာစမံီကိန်းလုပေ်ဆာင်မသည် ြပည်တွင်း၌စီးပွားေရးဆွဲေဆာင်မမရိှြခင်း၊ နည်းပညာဆိုင်ရာ 
ဗဟသုုတနည်းပါးြခင်း၊ ပစည်းကိရိယာများမရရိှြခင်းစေသာ အခက်အခဲများစွာင့်ှရင်ဆိုင်ိုင်ရပါသည်။  ထိုေကာင့် 
ိုင်ငံြခားနည်းပညာ အေထာက်အပ့ံြဖင့် ဤစမီကိံန်းလပ်ုငန်းများကုိ အေကာင်အထည်ေဖာ်ြခင်းအားြဖင့် အမက်ကျင်းမှ 
ဓာတ်ေငွြပနလ်ည်လည်ရယူြခင်း အေလ့အကျင့်ကုိြပသရာတွင်လည်းေကာင်း၊ မှန်ကနေ်သာအမက်ကျင်းစမံီခန�်ခွဲမငှ့် 
ပတ်သက်၍ LFG ြပနလ်ည်စေုဆာင်းမစနစ်၊ မီးစက်၊ ဂျင်နေရတာစနစ်များ ှင့်ပတ်သက်သည့် 
ေဒသဆုိင်ရာဗဟသုုတများ တည်ေဆာက်ရာတွင်လည်းေကာင်း ိုင်ငံေတာအ်ား အေထာက်အကူြပပါမည်။ 

ထိုအြပင် သန�်ရှင်းမမရိှေသာအမက်ကျင်းများကုိ သန�်ရှင်းေသာအမက်ကျင်းသုိ ေြပာင်းလြဲခင်းအတွက် 
ေငွေကးအေထာက်အပ့ံများစာွ လိုအပ်မည့် စနွ�်ပစ်ရည်သန�်စင်ြခင်းစနစ်င့်ှ ေြမဆီလာအဖံုး အစရိှသည့် လပ်ုငန်းစဉ် 
များလုိအပ်ပါသည်။ LFGဓာတ်အားစက်ံုတည်ေဆာက်ရန ် အေြခခံလိုအပ်ချက်ြဖစ်ေသာ 
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ထိုသန�်ရှင်းေသာအမက်ကျင်းများအေပ ရင်းီှးြမပ်ှံြခင်းြဖင့်လည်း ပုဂလကိကုမဏမီျားအေနြဖင့် အြမတ်အစွန်းများ 
မရရိှိုင်ေကာင်း ေတွရပါသည်။ 

ထိုအြပင် ကုလသမဂ (UN CDM) သည် ကုိရးီယားကုမဏမီျားအတွက် စးီပွားေရးတွက်ေချေကာင်းမွနေ်သာ LFG 
ြပန်လည်အသုံးချေရးအေလ့အကျင့်ကုိ CDM CERခရက်ဒစ်  များြဖင့် အေထာက်အပ့ံေပးိုင်ေကာင်းကုိလည်း 
ြပသပါမည်။ 

၁.၆ ပတ်၀န်းကျင်ေဖာြ်ပချက်၊ သက်ေရာက်မင့်ှေဘးအရာယ်အကဲြဖတ်ြခင်းင့်ှ ေလာ့ချေရးနည်းလမ်းများ 

၁.၆.၁ ေဒသတွင်းရာသီဥတုင့်ှမိုးေလ၀သ 

မေလးမိသည် ပင်လယ်ေရမျက်ာှြပင်အထက် ၈၃မီတာတွင် တည်ရိှပီး ရာသဦတုမှာ ေဒသဆုိင်ရာ 
စတက်လင်ွြပင်ရာသီဥတု(Steppe) ြဖစ်သြဖင့် ေအးေသာေဆာင်းရာသီ၊ ပူြပင်းေြခာက်ေသွေသာေရွာသီင့်ှ 
မုိးရ�ာသွနး်မနည်းေသာ ရာသီဥတု  ြဖစ်ပါသည်။ 

၁.၆.၂ ပုသမ်ိကီးမိနယ် 

စမံီကိန်းတည်ရိှရာ ပသုမ်ိကီးမိနယ်၏ ရာသီဥတုမှာ အပူချနိ ် ၃၇ ဒီဂရစီင်တီဂရတ်ိင့်ှ အနိမ့်ဆုံးအပူချနိ ် ၂၉ 
ဒီဂရစီင်တီဂရတ်ိရိှသည့် ပူြပင်းပီးစုိထိုင်းေသာရာသီဥတု ြဖစ်ပါသည်။ ပုသမ်ိကီးမိနယ်သည် 
မုတ်သုနမုိ်းှင့်�ကံေတွရပးီ စ်ှစဉ်ပမး်မမုိးေရချနိ ်၆၂၄ မီလမီီတာ (၂၀၁၉ ခုစ်ှ) ရိှပါသည်။  

 (၁) ကွင်းဆင်းတုိင်းတာမ မုိးေလ၀သ 

ကွင်းဆင်းတုိင်းတာမတွင် အပူချန်ိ၊ စုိထိုင်းဆ၊ ေလတုိက်န်းင့်ှ ေလဦးတည်ချက်တုိကုိ တုိင်းတာထားပါသည်။ ဇယား 
၅.၂ တွင် ပျမ်းမအပူချနိမှ်ာ ၂၃ ဒီဂရစီင်တီဂရတ်ိဝနး်ကျင်တွင်ရှိပီး စုိထိုင်းဆမှာ ၄၇% ြဖစ်ပါသည်။ 
ဤအတုိင်းအတာများသည် ေလထုအရည်အေသးွအေြခအေနအေပ အကျ ိးသက်ေရာက်မ ြဖစ်ေစပါသည်။ 

၁.၆.၃ ပတ်ဝန်းကျင်ေလထုအရည်အေသွး 

အဆုိြပထားေသာစီမံကိနး်အနးီအနားရိှ ေလထအုရည်အေသွးကုိေဖာ်ြပရနအ်တွက် ကာနကီနအ်မက်ကျင်းငှ့် 
စမံီကိန်းေနရာ၏ ၂ ကီလိုမီတာအကွာတွင် ကနဉီးပတ်ဝန်းကျင်ေလထုအရည်အေသွးေစာင့်ကည့်စစ်ေဆးြခင်းကုိ 
၂၀၂၀ခုစ်ှ စက်တင်ဘာလတွင် လပုေ်ဆာင်ခဲ့ပါသည်။ 

ထိုအြပင် လိုက်နာရမည့် စံချနိစံ်နး်များကုိ င်းယှဉ်ေဖာ်ြပထားပါသည်။ 

ေစာင့်ကည့်ေလလ့ာမတွင် ၂၄ နာရီပမ်းမ အမန် (PM10)၊ အမန(်PM2.5)၊ ကာဗွန်မုိေနာက်ဆုိဒ ် (CO)၊ 
ဆာလ်ဖာဒုိင်ေအာက်ဆိုဒ် (SO2) င့်ှိုက်ထိုဂျင်ဒုိင်ေအာက်ဆိုဒ် (NO2)၊ အိုဇုနး် (O3) တုိကုိ မုိးေလ၀သအေြခအေနများ 
င့်ှအတူ ေစာင့်ကည့်ေလလ့ာခဲ့ပါသည်။ 

ကာနီကနအ်မက်ကျင်းင့်ှ၄င်းပတ်ဝန်းကျင် စ်ှခစုလုံးရိှ အမန်င့်ှဓါတ်ေငွပါဝင်မပမာဏသည် ပတ်၀န်းကျင် 
အရည်အေသွးထတ်ုလတ်မလမ်းန်ချက်များ(EQEG)င့်ှ ကုိက်ညီပါသည်။ 

5 



ဇယား ၁.၂  ကာနကီန်အမက်ကျင်းှင့် ၄င်းဝနး်ကျင်ရှိ ကနဉီးအမနထ်တ်ုလတ်မန်းင့်ှဓါတ်ေငွအရည်အေသွး 
အတုိင်းအတာများ ထတ်ုလတ်မနး် EQEG လမ်းနခ်ျက် 
အမနမ်ျား 
PM10 20a±10b

20c(10d-30e) (24hr) 
50(μg/m3) (24 hour) 

PM2.5 4a±1b

4c(3d-5e) (24hr) 
25 (μg/m3) (24 hour) 

ဓာတ်ေငွများ 
ဆာလဖ်ာဒုိင်ေအာက်ဆိုဒ ်SO2 
(ပမ်းမ ၂၄ နာရီ) 

6a±5b  
6c(1d-10e) (24hr) 

20 (μg/m3) 
(24 hour) 

ကာဗွနမုိ်ေနာက်ဆိုဒ် CO 
(ပမ်းမ ၁ နာရီ) 

115a±48b  
0c(0d-884e) (1hr) 

30,000 
(μg/m3) (1hr) 

ကာဗွနမုိ်ေနာက်ဆိုဒ် CO 
(ပျမ်းမ ၈ နာရီ) 

105a±49b  
85c(10d-240e) (8hr) 

10,000 
(μg/m3) (8hr) 

အုိဇုနး် O3 
(ပမ်းမ ၈ နာရီ) 

33a±6b  
32c(22d-47e) (8hr) 

100 (μg/m3) 
(8hr) 

ိုက်ထုိဂျင်ဒုိင်ေအာက်ဆိုဒ်NO2 
(ပမ်းမ ၁ နာရီ) 

7a±1b  
6c(0d-22e) (1hr) 

200 
(μg/m3) (1hour) 

ေဆာက်လပ်ုေရးကာလအတွင်း ေလထုအရည်အေသးွသက်ေရာက်မကုိ ဆန်းစစ်ြခင်း 

အဆုိြပထားေသာစီမံကိနး်၏ ေဆာက်လပ်ုေရးကာလအတွင်း ေလထအုေပသက်ေရာက်မြဖစ်ေစေသာ 
အေကာင်းရင်းများတွင် ဖန်ုမန�်င့်ှဓါတ်ေငွထတ်ုလတ်မ၊ ေလာင်စာသံုး ေဆာက်လပ်ုေရး ကိရယိာများမှ ထတ်ုလတ်မ၊ 
မီးပံုြခင်း၊ ယာယီေလာင်စာလဲေြပာင်းမစနစ်များင့်ှ ဆက်စပ်သုိေလာှင်ကန်များစသည့် အေကာင်းရင်းများ ပါဝင်သည်။ 
၄င်းတုိ၏ ပတ်ဝန်းကျင် ေလထုအေပ သက်ေရာက်မအဆင့်ကုိ “အလယ်အလတ်(Medium Significance)”   
ဟသုတ်မှတ်ပါသည်။ 

လပ်ုငန်းလည်ပတ်မကာလအတွင်း ေလထုအရည်အေသွးသက်ေရာက်မကုိ ဆန်းစစ်ြခင်း 
ေလထညုစ်ညမ်းမပိုမိုထခိိုက်ေစမည့်ေအာက်ပါလပ်ုငန်းစဉ်များမှ ကာဗွနမုိ်ေနာက်ဆိုဒ်(CO)င့်ှ ိုက်ထုိဂျင်ေအာက်ဆိုဒ ်
(NOx) ကုိ ထုတ်လတ်ပါလိမ့်မည်။ 
က)  လုပ်ငနး်အဆင့် (၂) အမက်ကျင်းထက်ွဓါတ်ေငွ(LFG)များကုိ သန�်စင်မီးစနစ်(Flaring) 
ခ)    လုပ်ငနး်အဆင့် (၃) အမက်ကျင်းထက်ွဓါတ်ေငွ(LFG)မှ လပ်စစ်ထတ်ုလပ်ုြခင်းစနစ် 

USEPAမှေထာက်ခေံသာ AERMOD Model င့်ှ မုိးေလဝသတွက်ချက်မ အတွက် WRF 3D Model တုိကုိ အသံုးြပ၍  
စမံီကိန်းေနရာရိှေလထအုရည်အေသွးအေပ ကာဗွနမုိ်ေနာက်ဆိုဒ်(CO)ှင့်ိုက်ထုိဂျင်ေအာက်ဆိုဒ်(NOx) 
ထတ်ုလတ်မ၏ ပျ ံှံြခင်းှင့်သက်ေရာက်မများကုိ တွက်ချက်ခဲ့ပါသည်။ 

ဤေလလ့ာမတွင် ကာနီကန်အမက်ကျင်းရိှ အဆိုြပ အမက်ကျင်းထွက်ဓါတ်ေငွမှစမ်ွးအင်ထတ်ုလပ်ုြခင်းစီမံကိနး်၏ 
လပ်ုငန်းအဆင့်(၂)ဆင့်အတွင်း ကာဗန်ွမုိေနာက်ဆိုဒ်(CO)ှင့် ုိက်ထုိဂျင်ေအာက်ဆိုဒ်(NOx))ထတ်ုလတ်မ၏ 
ပျ ံှံြခင်းပံုစမံျားအတွက် AERMOD ေမာ်ဒယ်ပံုေဖာ်ြခင်းကုိ လပ်ုေဆာင်ပါသည် _ကာနီကန်အမက်ကျင်းတွင် 
၁) လပ်ုငန်းအဆင့်(၂)  -   မီးသန�်စင်စက် တစ်ခ ု  
၂) လုပ်ငနး်အဆင့် (၃)  -  မီးသန�်စင်စက် တစ်ခ ုင့်ှ လပ်စစ်စမ်ွးအင် ထုတ်ယူရန် ဂျင်နေရတာ တစ်ခ ု
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လပ်ုငန်းအဆင့် (၂) 
 တုိင်းတာမရလဒ်များအရ လုပ်ငနး်အဆင့် (၂) တွင် အမျ ိးမျ ိးေသာပျမ်းမအကိမ်များ (၁ နာရ၊ီ ၈ နာရ၊ီ စှစ်ဉ်)၌ 
ိုက်ထုိဂျင်ဒုိင်ေအာက်ဆုိဒ ် င့်ှ ကာဗွနမ်ိုေနာက်ဆုိဒထ်တ်ုလတ်မများသည် ပတ်ဝနး်ကျင်ထန်ိးသိမ်း ေရးဥားီစီးဌာနမှ 
ထတ်ုြပန်ထားေသာ သက်ဆိုင်ရာပတ်၀နး်ကျင်ဆိုင်ရာအရည်အေသွးထုတ်လတ်မလမ်းနခ်ျက်များ (EQEG)၊ 
ကမာ့ကျန်းမာေရးအဖဲွ(WHO)လမး်နခ်ျက်များှင့် ယူိုက်တက်စတိတ်ပတ်ဝန်းကျင်ထနိး်သိမ်းေရးေအဂျင်စ ီ(US EPA 
NAAQS)၏ ေလထုအရည်အေသွး စခံျန်ိစံနး်များှင့် ကုိက်ညီပါသည်။ ကာနီကနအ်မက်ကျင်းရှိ 
ဤညစ်ညမ်းဓါတ်ေငွများ၏ အများဆံုး(ပထမအြမင့်ဆုံး)ထုတ်လတ်မများသည် ပင်မထတ်ုလတ်မ ေနရာများမှ အေဝး 
မီတာ ၅၀-၁၀၀ ပတ်လည်အတွင် တည်ရှိပးီ ေလလမ်းေကာင်းဉီးတည်ရာ (ဆိုလိုသည်မှာအေရှေတာင်ေလြဖစ်သည်) 
အတုိင်း ပျ ံှံသွားပါသည်။ ၎င်း၏ေလညာဘက်(downwind)တည်ေနရာေကာင့် ကာနကီန်စမံီကိနး်မ ှ
ထက်ွလာသည့်အမနဓ်ါတ်ေငွများသည် ေလတင်ဘက်ရှိေတာင်အင်းေြမာက်အင်းစမံီကိနး်င့်ှင်းယှဉ်လင် 
မေလးမိကုိ သိသာေလျာ့နည်းစာွ သက်ေရာက်မ ြဖစ်ေစပါသည်။ 

လပ်ုငန်းအဆင့် (၃) 
ကာနီကန်မှထတ်ုလတ်မကုိပုိမုိတုိးေစမည့် ဂျင်နေရတာတစ်လုံးကုိ ကာနကီန်စမံီကိနး်တွင် တပ်ဆင်ပါမည်။ 
ကာနီကနတွ်င် လပ်ုငနး်အဆင့်(၃)၏ ိုက်ထုိဂျင်ဒုိင်ေအာက်ဆိုဒ်င့်ှ ကာဗွနမုိ်ေနာက်ဆိုဒ် အများဆံုး 
ထတ်ုလတ်မနး်သည် အမျ ိးမျ ိးေသာပျမ်းမအကိမ်များ၌ လုပ်ငနး်အဆင့်(၂)၏ အများဆံုးထတ်ုလတ်မန်းထက ်
ပုိမုိြမင့်မားေနပါသည်။ လုပင်နး်အဆင့်(၃)တွင် ၁နာရီစာကာဗွနမုိ်ေနာက်ဆိုဒ်င့်ှ ၁နာရီစာိုက်ထုိဂျင်ဒုိင်ေအာက်ဆိုဒ် 
ဓါတ်ေငွများ၏ ပျံှံမပံုစသံည် အေရှေတာင်ေလတုိက်ရာလမ်းေကာင်းအတုိင်း လုိက်ပါပျ ံှံပါေသာ်လည်း ၄င်း၏ 
ပုိမုိများြပားေသာထတ်ုလတ်မများေကာင့် လပ်ုငန်းအဆင့်(၂)ထက် ပုိမုိကီးမားေသာဧရိယာြဖင့် ပျ ံှံမကို 
ေတွရိှရပါသည်။ သုိေသာ် ပတ်ဝန်းကျင်အေပတွင် ုိက်ထုိဂျင်ဒုိင်ေအာက်ဆိုဒ်င့်ှကာဗွနမုိ်ေနာက်ဆုိဒတုိ်၏ ပထမဆုံး 
အြမင့်ဆုံးထတ်ုလတ်မသည် ပတ်ဝနး်ကျင်ထန်ိးသမ်ိး ေရးဉီးစးီဌာန(ECD)မှ ထုတ်ြပန်ထားေသာ သက်ဆိုင်ရာ 
ပတ်၀န်းကျင်ဆိုင်ရာအရည်အေသွး ထတ်ုလတ်မလမ်းနခ်ျက်များ(EQEG)၊ ကမာက့ျန်းမာေရးအဖဲွ (WHO) 
လမ်းန်ချက်များင့်ှ ယူိုက်တက်စတိတ် ပတ်ဝန်းကျင်ထန်ိးသိမ်းေရးေအဂျင်စ(ီUSEPANAAQS)၏ 
ေလထုအရည်အေသးွ စံချနိစ်ံနး်များေအာက် များစွာ ေလျာန့ည်းလျက် ရိှပါသည်။  

စမံီကိန်းကာလ(ေဆာက်လပ်ုေရးကာလ၊လည်ပတ်ေရးကာလှင့်ပိတ်သမ်ိးကာလ)အားလံုးတွင် ေလထုအေပ 
သက်ေရာက်မများကုိဆန်းစစ်ချက်အရ “အလယ်အလတ်(Medium Significance)”ဟ ု    သတ်မှတ်ထားေသာ်လည်း 
ေဖာ်ြပထားေသာေလာ့ချေရးအစအီမံများကုိ လိုက်နာပါက သိသိသာသာေလျာန့ည်းသာွးပါလိမ့်မည်။ 

ေလထအုရည်အေသွးေတွရိှချက်များ၏ အေသးစတ်ိအချက်အလက်များကုိ ေအာက်ပါေခါင်းစဉ်ခွဲများတငွ ်
ေဖာ်ြပထားပါသည်။ ထုိအြပင် ေဆာက်လပုေ်ရးလပ်ုငန်းစဉ်များမှ ေလထုညစ်ညမ်းမများ အထူးသြဖင့်အမနမ်ျား၏ 
ေဘးအရာယ်ကုိ ကာကွယ်ရန ် အေဆာက်အဉီး အတွင်းင့်ှအြပင်တွင် အလပ်ုလပ်ုေနကေသာ ဝန်ထမ်းအဖဲွများ ငှ့် 
အလုပ်သမားများသည် စီမကိံန်းလပ်ုေဆာင်ေနစဉ်အတွင်း  ေကာင်းမွနေ်သာလုပ်ငနး်ခင်ွအေလ့အကျင့်အြဖစ ်
သင့်ေလျာ်ေသာ မျက်ာှဖံုးများကုိ ၀တ်ဆင်ရပါမည်။ အထူးသြဖင့် စမံီကိန်းလပ်ုငန်းစဉ်တွင် စက်ပစည်းအသစ်များ 
တပ်ဆင်ထားပါက ေစာင့်ကည့်စစ်ေဆးြခင်းလပ်ုငန်းစဉ်ကုိ ှစစ်ဉ်ြပလုပ်ရပါမည်။ စမံီကိန်းလပ်ုငန်းအဆင့်အားလံုး 
အတွက် ေလာ့ချေရးနည်းလမး်များကုိ သက်ဆိုင်ရာကများတွင် အေသးစတ်ိ ေဖာ်ြပပါလမ့်ိမည်။ 

၁.၆.၄ ကာဗွန်ထတ်ုလတ်မ 

ေဆာက်လပ်ုေရးကာလတွင် စမံီကိန်းလုပ်ငနး်စဉ် များ၏စွမ်းအင်လိုအပ်ချက်များသည် 
ိုင်ငံေတာ်လပ်စစ်ဓာတ်အားလိုင်း ေပတွင် မတူည်ပါသည်။ သိုေသာ် လပ်စစ်ဓာတ်အားြပတ်ေတာက်ပါက အသံုးြပရန် 
မီးစက်တစ်လုံး အရံထားရိှပါမည်။ ထိုေကာင့် ေဆာက်လပ်ုေရးကာလအတွင်း အဆုိြပစမံီကိန်း၏ 
လပ်စစ်အသံုးြပမကမှ ကာဗနွဒုိ်င်ေအာက်ဆိုဒ်(CO2) င့်ှ ဖန်လုံအမ်ိဓါတ်ေငွ(GHG) တုိက်ိုက်ထုတ်လတ်မမရှိပါ။ 
အရံမီးစက်မှ ြဖစ်ိုင်ေချရှိေသာဓါတ်ေငွထတ်ုလတ်မ ပမာဏ သည်လည်း လျစ်လျိုင်ဖွယ် (Negligible) ဟ ု
သတ်မှတ်ပါသည်။ 
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အဆုိြပထားေသာစီမံကိနး်တွင် လုပင်နး်လည်ပတ်ေနစဉ်ကာလအတွင်း လပ်စစ်ထုတ်လပ်ုရန ် အများဆုံးစွမ်းအား 
500kWရှိေသာ ဂျင်နေရတာတစ်ခ ု တပ်ဆင်ပါမည်။ ၄င်းဂျင်နေရတာအတွက် အမက်ကျင်းထွက်ဓါတ်ေငွကို 
ေလာင်စာအြဖစ် အသံုးြပပါမည်။ 

ေဆာက်လပ်ုေရးကာလ(၆လ)တွင် ေမာ်ေတာ်ယာဉ်များမှ စစုုေပါင်းကာဗွန်ဒိုင်ေအာက်ဆိုဒ်(CO2) ထုတ်လတ်မပမာဏမှာ 
မက်ထရစ်တနခ်ျန်ိ ၄၃၅.၉၉၃ ြဖစ်ပါသည်။ 

လပ်ုငန်းလည်ပတ်မကာလတွင် အဆုိြပစမံီကိန်း၏ ဖန်လုံအိမ်ဓါတ်ေငွ(GHG)ေလာ့ချမန်းသည် တစ်စ်ှလင ်
တန်ချနိ၂်၉,၄၉၂ CO2 င့်ှညီမပီး ၁၀စ်ှတွင် တနခ်ျနိ၂်၉၄,၉၁၇ CO2င့်ှ ညီမသည်။  

ထိုေကာင့် ေဆာက်လပ်ုေရးကာလတွင် အရံမီးစက်မှလပ်စစ်ဓာတ်အားကုိအဓိကအသံုးြပြခင်းှင့် ေမာ်ေတာ်ယာဉ ်
အသံုးြပြခင်းများမှတဆင့်  ကာဗွန်ဒိုင်ေအာက်ဆိုဒ်(CO2)ထတ်ုလတ်မပမာဏကုိ လျစ်လျိုင်ဖွယ် (Negligible) ဟ ု
သတ်မှတ်ပါသည်။ 

၁.၆.၅ ဆညံူသံ 

အဆုိြပစမံီကိန်းပတ်၀နး်ကျင်ရိှ လက်ရိှအေြခခဆံညံူသအံရည်အေသွးကုိ ေဖာ်ြပရန် စီမံကိနး်ေနရာင့်ှအနီးဆုံးရှိ 
အင်ဂျယ် ေကျးရ�ာတွင် ပတ်ဝန်းကျင်ဆညံူသံအရည်အေသးွတုိင်းတာမကုိ ၂၀၂၀ခုစ်ှ စက်တင်ဘာလတွင ်
ြပလပ်ုခဲ့ပါသည်။ 

တုိင်းတာေတွရိှချက်များအရ အင်ဂျယ်ေကျးရ�ာရိှ ၂၄နာရီပျမ်းမဆညံူမန်း(ေန�ချန်ိင့်ှညချန်ိ)သည် 
ပတ်၀န်းကျင်အရည်အေသွးထတ်ုလတ်မလမး်နခ်ျက်များ(EQEG)ှင့် ကုိက်ညီပါသည်။ ေယဘုယျအားြဖင့် ယာဥာမ်ျား 
(ကားများ)ှင့်လတုိူ၏လပုေ်ဆာင်မများမှ အဓိကဖမ်းယူထားေသာ ဤဆညံူမများသည် ပတ်၀န်းကျင်အရည်အေသွး 

ထတ်ုလတ်မလမ်းန်ချက်များ(EQEG)၏ဆညံူမစခံျနိစံ်နး်များထက် ေကျာ်လန်ွမ မရိှပါ။ 

 a ပမ်းမ   b စံမှားကိနး်   c ပမ်းမ     d အနိမ့်ဆုံး     e အြမင့်ဆုံး 

စမံီကိန်းလပ်ုေဆာင်မများမှတဆင့်ပတ်၀န်းကျင်အေပဆူညံသံများသက်ေရာက်မဆန်းစစ်ချက်အရ ေယဘုယျအားြဖင့် 

သက်ေရာက်မအဆင့်သည် အလယ်အလတ် (Medium Significance) ြဖစ်ပါသည်။ ထိုအြပင် အဆုိြပစမံီကိန်း 

လပ်ုငန်းစဉ်မှ ဆညံူသံကုိ ကာကွယ်ရန ် အလပ်ုသမားများင့်ှ၀န်ထမ်းများသည် ေဆာက်လပ်ုေရးလပ်ုငန်းစဉ်အတွင်း 

နားကပ်များကုိ ေကာင်းေသာလပုင်န်းအေလအ့ကျင့်တစ်ခအုြဖစ် ဝတ်ဆင်ရပါမည်။ စက်ံုတွင် စက်အသစ်များ 

တပ်ဆင်ထားပါက ေစာင့်ကည့်စစ်ေဆးြခင်းလပ်ုငန်းစဉ်ကုိ စ်ှစဉ်ြပလုပ်ရပါမည်။ ေဖာ်ြပပါေလာ့ချေရးနည်းလမ်းများ 
အတုိင်းလိုက်နာပါက သက်ေရာက်မသည်  သိသသိာသာ ေလျာ့နည်းသွားပါမည်။ ေလာ့ချေရးနည်းလမ်းများကုိ 

သက်ဆိုင်ရာက များတွင် အေသးစိတ်ေဖာ်ြပထားပါသည်။  

၁.၆.၆ တုနခ်ါမ 

အဆုိြပထားေသာစီမံကိနး်ပတ်ဝန်းကျင်ရိှ ကနဉီးတုနခ်ါမအရည်အေသွးအေြခအေနကုိ ေဖာ်ထတ်ုိုင်ရနအ်တွက် 
စမံီကိန်းေနရာင့်ှအနီးဆံုးရိှ ကာနကီန်အမက်ကျင်းတွင် တုနခ်ါမအရည်အေသွးေစာင့်ကည့်ေလလ့ာြခင်းကုိ ၂၀၂၀ခုစ်ှ၊ 
စက်တင်ဘာလတွင်ြပလပ်ုခဲ့ပါသည်။ 

စဉ် ေဖာ်ြပချက် ဆညံူမပမာဏ EQEG လမ်းနခ်ျက် 
၁ ေန�အချန်ိ 53a±0.3b 

51c(27d-68e) dB 
55 dB 

၂ ညအချနိ် 36a±0.2b 
33c(22d-47e) dB 

45 dB 

8 



တုိင်းတာေတွရိှချက်များအရ ကာနကီန်အမက်ကျင်းဝန်းကျင်ရိှ ၂၄နာရီပမ်းမတုန်ခါမနး်သည် ကုိယ်ထည်တုန်ခါမ 
(WBV)ေန�စဉ်ထေိတွမကန�်သတ်ချက်စံနး် (ELV) (1.15 m/s2) A (8)ကုိ မေကျာ်လန်ွေသာ တုိင်းတာမကန�်သတ်ချက် 
0.5m/s2 ေအာက်တွင် ရှိပါသည်။ 

စမံီကိန်းလုပ်ေဆာင်မများမှတဆင့် ပတ်၀နး်ကျင်အေပတုနခ်ါမသက်ေရာက်မဆန်းစစ်ချက်အရ ေယဘုယျအားြဖင့် 
သက်ေရာက်မအဆင့်သည် အလယ်အလတ်(Medium Significance) ြဖစ်ပါသည်။ ထိုအြပင် 
အဆုိြပထားေသာစီမံကိနး်လုပင်နး်စဉ်မ ှ တုနခ်ါမသက်ေရာက်မကုိကာကွယ်ရနအ်တွက ်
တုနခ်ါမြဖစ်ေစေသာစမီကိံနး်လပ်ုငန်းစဥာမ်ျားကုိ တပိင်နက် လပ်ုေဆာင်ြခင်းကုိ ေရှာင်ရှားရပါမည်။ 
အဆုိြပထားေသာစီမံကိနး်တွင် စက်အသစ်များတပ်ဆင်ထားပါက ေစာင့်ကည့်စစ်ေဆးြခင်းလုပ်ငနး်စဉ်ကို 
စ်ှစဉ်ြပလပ်ုရပါမည်။ ေဖာ်ြပပါေလာ့ချေရးနည်းလမ်းများအတုိင်းလိုက်နာပါက သက်ေရာက်မသည်  သိသသိာသာ 
နည်းသွားပါမည်။ ေလာ့ချေရးနည်းလမ်းများကုိ သက်ဆိုင်ရာက များတွင် အေသးစိတ်ေဖာ်ြပထားပါသည်။  

၁.၇ ဘူမိဇလ ေဗဒ 

၁.၇.၁ ဘူမိေဗဒ 

ပုသမ်ိကီးမိနယ်၏အေပယံေြမဆီလာမှာ အများအားြဖင့် ရ�ံေစးေြမ ြဖစ်ပါသည်။ ကာနကီန်အမက်ကျင်းေနရာ၏ 
ေကျာက်သားသဘာဝမာှ quaternaryအပုိင်းအြခားရှိ pleistocene(0-2.588Ma) သက်တမ်းရှိေသာ အနည်ကျေကျာက် 
အများစကုို ေတွရှိရပါသည်။ ထိုအြပင် အလာလိုက်တည်ရှိေသာ ကယ်လဆီယမ်ကယ်ဝေသာ 
ဆလီကိီတ်ေကျာက်များင့်ှ စကျင်ေကျာက်များကုိလည်း ေတွရှိရပါသည်။  

ေယဘူယျအားြဖင့် သဲင့်ှေကျာက်စေကျာက်နများထက် ခံိုင်ရည်အားနည်းေသာ အလန်ွေပျာေ့သာရ�ံေြမေစး ှင့် 
န်ုးေြမ များသာ ေတွရပါသည်။ သိုေသာ် အချ ိေသာရ�ံေစးများ သိုမဟတ်ု န်ုးများသည် 
စက်ပစည်းသံုး၍ေြမသားကျစ်လစ်ေအာင်ြပလပုြ်ခင်းြဖင့် သဲ င့်ှ ေကျာက်စရစ်များထက် ခံိုင်ရည်အားပုိမုိြမင့်မားေလ ့
ရိှပါသည်။ ေြမသားကုိဖသိပ်ိြခင်းသည် ေြမသားေပတွင် ဖိအားေပးပီး ေလထုသည် ေြမသားအကားအေပါက်များမှ 
ေလကုိဖယ်ထတ်ုလိုက်သြဖင့် ပုိမုိသပိသ်ည်းမကုိ ြဖစ်ေပေစပါသည်။ 

ေဒသခံများမှ ချက်ြပတ်ြခင်း၊ သန�်ရှင်းြခင်း င့်ှ ေသာက်သံုးြခင်းတုိအတွက် ေရအရင်းအြမစ်အြဖစ်အသံုးြပေနရေသာ 
ေရေအာင်းလာများ င့်ှ ေြမသားတုိ၏ လက်ရှိအေြခအေနမျာကုိ အခန်း(၅)တွင်  အေသးစိတ် ေဖာ်ြပထားပါသည်။ 

၁.၈ ကနဉီးေရအရည်အေသွး 

လသူားတုိ၏ကျနး်မာေရးှင့် ပတ်၀န်းကျင်အတွက် အလွန်အေရးကီးေသာ ဓာတုေဗဒဆုိင်ရာ၊ ပ်ုပုိင်းဆိုင်ရာ ငှ့် 
ဘက်တီးရီးယားဆုိင်ရာ သတ်မှတ်ချက်များ အပါအ၀င် စစုုေပါင်း ေရအရည်အေသွး အတုိင်းအတာ(၁၂)ခု ကုိ 
ေြမေပေရင့်ှေြမေအာက်ေရစှခ်စုလံုးအတွက် ဓါတ်ခွဲစမ်းသပ်ခဲ့ပါသည်။ 

(က) ေြမေပေရ အရည်အေသွး 

အဆုိြပထားေသာစီမံကိနး်ေနရာ၏ ၂ကီလိုမီတာအကွာအတွင်းတည်ရိှေသာ ဆည်ေတာ်ကီးေချာင်းမှ ေရနမူနာကို 
ပ်ုပုိင်းဆုိင်ရာ၊ ဓာတုေဗဒှင့်ဘက်တီးရီးယားဆိုင်ရာ ဝိေသသလကဏာများ ခဲွြခမ်းစိတ်ြဖာရနအ်တွက ်
ေကာက်ယူခဲ့ပါသည်။ 

ဘက်တီးရးီယားဆိုင်ရာရလဒ်များမှလွဲ၍ ကျနေ်ြမေပေရအရည်အေသွးရလဒ်များသည် ကမာက့ျန်းမာေရးအဖဲွ၏ 
ေသာက်သံုးေရစံချနိစံ်နး်များင့်ှ ကုိက်ညီပါသည်။ ထိုေကာင့် ၄င်းေရကုိ ေသာက်သံုးေရအြဖစ် အသံုးြပလိုပါက 
သန�်ရင်ှးစင်ကယ်ေအာင် ြပလုပ်ပးီမသှာ အသံုးြပရန် သင့်ေတာပ်ါသည်။ 
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ဇယား ၁.၄ ဆည်ေတာ်ကီးေချာင်း၏  ေြမေပေရအရည်အေသးွ ရလဒ်များှင့် စံနး်ကန�်သတ်ချက်များ 
စဉ် စမ်းသပ်မ 

အတုိင်းအတာများ 
ယူနစ်   ေြမေပေရ WHO  

ေသာက်သံုးေရစံ
နး် 

US EPA  
ေသာက်သံုးေရစံ

နး် 

NEQG 
လမ်းန်ချ
က် 

မှတ်ချ
က် 

၁ အေရာင် mg/L ကည်/၅ NA NA NA ပံုမှန ်
၂ ေနာက်ကျမိ NTU - NA NA NA ပံုမှန ်
၃ ချဉ်ဖန်ကိနး် pH ၈.၂ ၆.၅-၈.၅ ၆.၅-၈.၅ ၆-၉ ပံုမှန ်
၄ စစုုေပါင်းအနည် mg/L ၂၂၅ NA NA NA 
၅ စစုုေပါင်းအေစးအ

သွက်  
mg/L ၁၀၀ NA NA NA 

၆ စစုုေပါင်းအယ်ကာ
လ ီ 

mg/L ၁၀၀ NA NA NA 

၇ ကယ်လစီယမ် mg/L ၂၄ NA NA NA 
၈ မဂနစီီယမ် mg/L ၁၀ NA NA NA 
၉ ကလိုုိက် mg/L ၂၀ NA ၂၅၀ NA ပံုမှန ်

၁၀ ဆာလဖ်တ်ိ mg/L ၁၉ NA ၂၅၀ NA ပံုမှန ်
၁၁ သံ mg/L မရိှ NA ၀.၃ ၃.၅ ပံုမှန ်
၁၂ စစုုေပါင်း 

ကုိလေီဖာန ်
ဘက်တီးရီးယား 

CFU/M
L 

၅/၅ NA NA ၄၀၀/၁၀၀ 
ml 

NA= စံချနိစံ်နး် သတ်မှတ်ြခင်း မရိှပါ။ 

(ခ) ေြမေအာက်ေရ အရည်အေသွး 

လက်ရိှေြမေအာက်ေရအေြခအေနကုိေဖာ်ြပရန ် အနီးဆံုးေကျးရ�ာ(၂)ရ�ာရိှ အမ်ိေထာင်စမုျားမှ ေြမေအာက်ေရနမူနာ (၂) 
ခကုို ေကာက်ယူခဲ့ပါသည်။ 

ကာနီကနရ်�ာ ှင့် အင်ဂျယ်ရ�ာ၏  ေြမေအာက်ေရအရည်အေသွး ရလဒ်များင့်ှ စံနး်ကန�်သတ်ချက်များကုိ 
ေအာက်ပါဇယားများတွင် ေဖာ်ြပထားပါသည်။ 

ဇယား ၁.၅ ကာနကီန်ရ�ာ၏  ေြမေအာက်ေရအရည်အေသွး ရလဒ်များှင့် စံနး်ကန�်သတ်ချက်များ 
စဉ် စမ်းသပမ် 

အတုိင်းအတာများ 
ယူနစ်   ေြမေပေရ WHO  

ေသာက်သံုးေရစံ
နး် 

US EPA  
ေသာက်သံုးေရစံ

နး် 

NEQG 
လမ်းန်ချ

က် 

မှတ်ချ
က် 

၁ အေရာင် mg/L ကည်/၅ NA NA NA ပံုမှန ်
၂ ေနာက်ကျမိ NTU - NA NA NA ပံုမှန ်
၃ ချဉ်ဖန်ကိနး် pH ၇.၅ ၆.၅-၈.၅ ၆.၅-၈.၅ ၆-၉ ပံုမှန ်
၄ စစုုေပါင်းအနည် mg/L ၁၁၅၀ NA NA NA 
၅ စစုုေပါင်းအေစးအ

သွက်  
mg/L ၄၂၀ NA NA NA 

၆ စစုုေပါင်းအယ်ကာ
လီ  

mg/L ၆၅၀ NA NA NA 

၇ ကယ်လစီယမ ် mg/L ၄၀ NA NA NA 
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၈ မဂနစီီယမ် mg/L ၇၇ NA NA NA 
၉ ကလိုုိက် mg/L ၁၄၀ NA ၂၅၀ NA ပံုမှန ်

၁၀ ဆာလဖိ်တ် mg/L ၁၉၂ NA ၂၅၀ NA ပံုမှန ်
၁၁ သံ mg/L မရိှ NA ၀.၃ ၃.၅ ပံုမှန ်
၁၂ စစုုေပါင်း 

ကုိလေီဖာန ်
ဘက်တီးရီးယား 

CFU/M
L 

၅/၅ NA NA ၄၀၀/၁၀၀ 
ml 

NA= စံချနိစံ်နး် သတ်မှတ်ြခင်း မရိှပါ။ 

 ဇယား ၁.၆ အင်ဂျယ်ရ�ာ၏  ေြမေအာက်ေရအရည်အေသွး ရလဒ်များင့်ှ စံန်းကန�်သတ်ချက်များ 
စဉ် စမ်းသပမ် 

အတုိင်းအတာများ 
ယူနစ်   ေြမေပေရ

 
WHO  

ေသာက်သံုးေရစံ
နး် 

US EPA  
ေသာက်သံုးေရစံ
နး် 

NEQG 
လမ်းန်ချ
က် 

မှတ်ချ
က် 

၁ အေရာင် mg/L ကည်/၅ NA NA NA ပံုမှန ်
၂ ေနာက်ကျမိ NTU - NA NA NA ပံုမှန ်
၃ ချဉ်ဖန်ကိနး် pH ၇.၃ ၆.၅-၈.၅ ၆.၅-၈.၅ ၆-၉ ပံုမှန ်
၄ စစုုေပါင်းအနည် mg/L ၉၈၅ NA NA NA 
၅ စစုုေပါင်းအေစးအ

သွက်  
mg/L ၅၂၀ NA NA NA 

၆ စစုုေပါင်းအယ်ကာ
လ ီ 

mg/L ၄၅၀ NA NA NA 

၇ ကယ်လစီယမ ် mg/L ၇၂ NA NA NA 
၈ မဂနစီီယမ် mg/L ၈၂ NA NA NA 
၉ ကလိုုိက် mg/L ၁၀၀ NA ၂၅၀ NA ပံုမှန ်
၁၀ ဆာလဖ်တ်ိ mg/L ၂၃၀ NA ၂၅၀ NA ပံုမှန ်
၁၁ သံ mg/L မရိှ NA ၀.၃ ၃.၅ ပံုမှန ်
၁၂ စစုုေပါင်း 

ကုိလေီဖာန ်
ဘက်တီးရီးယား 

CFU/M
L 

၃/၅ NA NA ၄၀၀/၁၀၀ 
ml 

NA= စံချနိစံ်နး် သတ်မှတ်ြခင်း မရိှပါ။ 

ဘက်တီးရးီယားဆိုင်ရာရလဒ်များမှလွဲ၍ ၄င်းရ�ာစ်ှရ�ာ၏ေြမေအာက်ေရအရည်အေသွးရလဒ်များသည် 
ကမာက့ျန်းမာေရးအဖဲွ၏ ေသာက်သံုးေရစံချနိစံ်နး်များင့်ှ ကုိက်ညီပါသည်။ ထိုေကာင့် ၄င်းေရကို 
ေသာက်သံုးေရအြဖစ် အသံုးြပလိုပါက သန�်ရင်ှးစင်ကယ်ေအာင် ြပလုပ်ပီးမှသာ အသုံးြပရန ်သင့်ေတာ်ပါသည်။ 

ေဆာက်လပ်ုေရး၊ လုပ်ငနး်လည်ပတ်ေရးင့်ှ ပတ်ိသိမ်းေရးကာလ သံုးခစုလံုးတွင် ေြမေပေရင့်ှေြမေအာက်ေရ 
အရည်အေသွး စ်ှခစုလံုးအေပ အဆုိြပစမံီကိနး်၏သက်ေရာက်မအဆင့်မှာ ေယဘူယျအားြဖင့် အလယ်အလတ် 

(Medium Significance) အဆင့် အြဖစ် သတ်မှတ်ပါသည်။ ေစာင့်ကပ်စစ်ေဆးေရးလပ်ုငန်းစဉ်င့်ှ 
ေလာ့ချေရးနည်းလမ်းများအတုိင်းလုိက်နာပါက သက်ေရာက်မကုိ လျစ်လျိုင်ဖွယ်(Negligible) အဆင့် ထ ိ

ေလာ့ချိုင်ပါလိမ့်မည်။ ေလာ့ချေရးနည်းလမ်းများကုိ သက်ဆုိင်ရာက များတွင် အေသးစိတ်ေဖာ်ြပထားပါသည်။ 
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၁.၉ ေြမအရည်အေသွး 

ပတ်၀န်းကျင်အတွက် အလွနအ်ေရးကီးေသာ ဓာတုေဗဒဆိုင်ရာ င့်ှ ပ်ုပုိင်းဆိုင်ရာ သတ်မှတ်ချက်အတုိင်းအတာများ 
အပါအ၀င် စစုုေပါင်း ေြမအရည်အေသွး အတုိင်းအတာ(၁၅)ခု ကုိ ဓါတ်ခွဲစမ်းသပ်ခဲ့ပီး FAO 
၏ေြမအရည်အေသးွစံနး်များ င့်ှအညီ င်းယှဉ်ေဖာ်ြပခဲ့ပါသည်။ 

ေတွရိှချက်များအရ လက်ရိှေြမဆလီာတွင် အပင်များှင့်သတဝါများကုိ အရာယ်ြဖစ်ေစိုင်ေသာ အြပင်းစားသတများ 
ပါဝင်မညစ်ညမ်းမ မရှိသည်ကုိ ေတွရပါသည်။ ေြမအရည်အေသွး ေတွရိှချက်များ၏ အေသးစတ်ိအချက်အလက်များကို 
ေအာက်ပါဇယားတွင် ေဖာ်ြပထားပါသည်။ 

ဇယား ၁.၇ ကာနကီန်အမက်ကျင်း၏  ေြမအရည်အေသွး စမ်းသပ်ေတွရှိချက် 
စဉ် အတုိင်းအတာများ ယူနစ် ရလဒ် FAO Soil 

Bulletin 65 
င့်ှ 
ဒတ်ချ်ိုင်ငံ 
စံနး်များ 

မှတ်ချက် 

၁ ေြမအစုိဓါတ် % ၁.၇၂ 
၂ ချဉ်ဖန်ကိနး် pH (၁ : ၂.၅) ၈.၃ 
၃ လပ်စီးကူးန်း EC mS/cm ၀.၁၂ 
၄ စစုုေပါင်း ုိက်ထုိဂျင် % ၀.၂၅ 
၅ ရရိှိုင်ေသာ ေဖာ့စေဖာရက် ppm ၇.၉၃ 
၆ ရရိှိုင်ေသာ  ပိုတက်စီယမ်ေအာက်ဆိုဒ် mg/100g ၁၅.၂၅ 
၇ ဖလယ်ှုိင်ေသာပိုတက်စယီမ်အေပါင်းအုိင်ယွနး်K+ meq/100g ၀.၃၂ 
၈ ကဒ်မီယမ် ppm ND ၀.၈ 
၉ ခုိမီယမ် ppm ND 
၁၀ ခ ဲ ppm ၃.၂၄ ၈၅ ပံုမှန ်
၁၁ သွပ် ppm ၁.၈၄ ၁၅-၁၅၀ ပံုမှန ်
၁၂ ေကးနီ ppm ၂.၀၆ ၂၀-၃၀၀ ပံုမှန ်
၁၃ သံ ppm ၅၅.၁ ၁၅-၁၅၀ ပံုမှန ်
၁၄ မနး်ဂနစ်ိ ppm ၈၉.၈၈ 
၁၅ ဖဲွစည်းတည်ေဆာက်ပံု 

သဲ % ၄၆.၇ 
န်ုး % ၃၁.၀၃ 
ရ�ံေစး % ၂၂.၂၇ 

ေဆာက်လပ်ုေရး၊ လုပင်နး်လည်ပတ်ေရးင့်ှ ပိတ်သိမ်းေရးကာလများတွင် ေြမအရည်အေသွးအေပ 
စမံီကိန်း၏သက်ေရာက်မအဆင့်မှာ ေယဘူယျအားြဖင့် အလယ်အလတ်(Medium Significance) အဆင့် အြဖစ် 

သတ်မှတ်ပါသည်။ ေစာင့်ကပစ်စ်ေဆးေရးလုပင်နး်စဉ်င့်ှ ေလာ့ချေရးနည်းလမ်းများအတုိင်းလုိက်နာပါက 

သက်ေရာက်မကုိ နည်းပါးေသာ (Negligible) အဆင့် ထ ိေလာ့ချိုင်ပါလိမ့်မည်။ ေလာ့ချေရးနည်းလမ်းများကုိ 

သက်ဆိုင်ရာကများတွင် အေသးစိတ် ေဖာ်ြပထားပါသည်။  

၁.၁၀ အစုိင်အခစွဲန�်ပစ်ပစည်း 

ကာနီကနအ်မက်ကျင်းသည် ေအာင်ေြမသာဇံ၊ ချမ်းေအးသာဇံှင့် မဟာေအာင်ေြမမိနယ်များမှ 
အိမ်သုံးစနွ�်ပစပ်စည်းများကုိ တစ်ေန�လင်ပျမ်းမတန်ချနိ ် ၅၀၀ ခန�်ရှိ လက်ခထံားရပီး ၄င်းအမက်ကျင်းရှိ 
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စစုုေပါင်းအမက်တန်ချနိ ် ၃၀၉,၆၀၀ ခန�် ြဖစ်ပါသည်။ စွန�်ပစပ်စည်းအမျ ိးအစားများအနက် ၈၀% နးီပါးသည် 
ေအာ်ဂဲနစ်စနွ�်ပစ်ပစည်းများ ြဖစ်ပါသည်။ 

ေဆာက်လပ်ုေရး၊လုပင်နး်လည်ပတ်ေရးင့်ှပတ်ိသိမ်းေရးကာလတစ်ေလာက်လုံး အစုိင်အခ ဲစနွ�်ပစ်ပစည်းအေပ 

သက်ေရာက်မ အကဲြဖတ်ချက်အရ ေယဘူယျအားြဖင့် ၎င်းကုိ အလယ်အလတ်အဆင့်(Medium Significance)အြဖစ် 

သတ်မှတ်ပါသည်။ေစာင့်ကပ်စစ်ေဆးေရးလုပ်ငနး်စဉ်င့်ှ ေလာခ့ျေရးနည်းလမ်းများ အတုိင်းလိုက်နာပါက 

သက်ေရာက်မကုိ နည်းပါးေသာအဆင့် (Negligible) ထိ ေလာ့ချိုင်ပါလိမ့်မည်။ ေလာ့ချေရးနည်းလမ်းများကုိ 

သက်ဆိုင်ရာကများတွင် အေသးစိတ် ေဖာ်ြပထားပါသည်။ 

၁.၁၁ ဇီဝေဗဒပတ်ဝန်းကျင် 

ဇီဝမျ ိးစုံမျ ိးကဲွများှင့် ေဂဟစနစ်ဝန်ေဆာင်မများကုိေဖာ်ထုတ်ရန ် အေြခခံဇီ၀မျ ိးစုံမျ ိးကဲွစစ်တမ်းကုိေကာက်ယူြခင်းကို 
လပ်ုေဆာင်ခဲ့ပါသည်။ 

ဤမိနယ်တွင် ေတာင်ကန်းင့်ှစခန်းကီးအမည်ရှိ သစ်ေတာကိးဝိုင်းစှခ်ရုှိပီး စစုေုပါင်းဧရယိာမှာ ၃၃,၃၄၄ ဧက 
ြဖစ်ပါသည်။ အများပုိင်ကာကွယ်သစ်ေတာများြဖစ်သည့် ရန်ကင်းေတာင်င့်ှမယ်ဉီးေတာင်တုိ၏ စစုေုပါင်းဧရယိာမာှ 
၁၈၃၅.၃၈ ြဖစ်သည်။ ၁၀၂၄.၇ဧကအကျယ်ရှိေသာ ပုဂလကိစီးပွားြဖစ်စိုက်ခင်းလည်း ရိှပါသည်။ 
ဤေဒသ၏ပထဝအီေနအထားအရ ေတာင်များအကားတွင် သစ်ေတာကိးဝိုင်းများလည်း တည်ရိှပါသည်။ 
ေရ�ေြပာင်းေတာင်ယာ၊ မိြပြဖစ်မင့်ှမီးေသွးထတ်ုလုပ်မေကာင့် ကာကွယ်သစ်ေတာများမှအပ ဤမိနယ်တွင ်
သဘာဝသစ်ေတာများ ဆံုးံးခဲ့ရပးီ ြဖစ်ပါသည်။ 

ကာနီကနအ်မက်ကျင်းသည် ေတာင်ကနး်သစ်ေတာကိးဝိုင်းအနးီတွင်တည်ရိှပီး ၎င်းကိးဝိုင်းတွင ်
အပူပုိင်း ေြခာက်ေသွေတာင့်ှ အပပူိုင်းရ�က်ြပတ်ေရာောှေတာများ ပါဝင်ပါသည်။ မျ ိးစိတ်ဖဲွစည်းမ၊ 
သိပ်သည်းမင့်ှြပန�်ပာွးမတုိကုိ ခဲွြခားသတ်မတ်ှရန ် သစ်ေတာစာရင်းအင်းနည်းလမ်းြဖင့် သစ်ပင်ပနး်မန်စစ်တမ်း 
ေကာက်ယူမ လပုေ်ဆာင်ခဲ့ပါသည်။ 

စစ်တမ်းေလ့လာမအတွင်း စစုုေပါင်းအပင်မျ ိးစတ်ိ ၃၃ မျ ိးကုိ ေလလ့ာေတွရိှခဲ့ပါသည်။ 

(က) သစ်ပင်ပနး်မနမ်ျားကုိေလလ့ာြခင်း 

သစ်ေတာများ၏ထးူြခားေသာလကဏာများမှာ အင်း၊ ကနး်၊ ပျဉ်းကတုိး၊ ဝါး၊ တမလန်း၊ ကိ အပင်များကို 
မျ ိးစိတ်အများစု အြဖစ် ေတွရိှိုင်ပါသည်။ ပျဥား်ကတုိးအပင်များ ြပနလ်ည်ရှင်သနေ်နမကုိ ေနရာတုိင်းတွင် 
ေတွရိှိုင်ပါသည်။ 

ဇီဝမျ ိးစုံမျ ိးကဲွစစ်တမ်းတွင် သစ်ပင်မျ ိးစတ်ိ ၃၃ ခု ရိှပါသည်။ ကွင်းဆင်းေလ့လာမစဉ်အတွင်း Dipterocarpus 
tuberculatusင့်ှAcacia catechတုိကုိ ေတွရိှမှတ်သားခဲ့ပါသည်။ အဆုိြပစမံီကိန်းအနးီတွင် ေတွရိှရေသာ 
အဓိကအထင်ကရပနး်မန်များမာှ ပုိ၍သက်တမ်းရင့်ေသာ Dipterocarpus spp ြဖစ်ပါသည်။ ဤေနရာများတွင ်
အဓိကကျေသာေပါင်းပင်ြပဿနာများ မရိှေကာင်း မျ ိးစတ်ိအသစ်များမရိှေကာင်း ေတွရိှရပါသည်။ 

(ခ) သတဝါများေလ့လာြခင်း 

သတဝါများစစ်တမ်းေကာက်ယူမင့်ှပတ်သက်၍ ကွင်းဆင်းေလလ့ာမများှင့်လထူေုတွဆုံေမးြမန်းမများမှတဆင့် 
ငှက်မျ ိးစတ်ိ ၂၀၊ ိုတုိက်သတဝါ ၁၁ မျ ိး၊ တွားသွားသတဝါမျ ိးစတ်ိ ၂၁ မျ ိးင့်ှငါးမျ ိးစတ်ိ ၁၅ ခကုို ရိှသညက်ို 
ေတွရပါသည်။ 

အေသးစိတ်အချက်အလက်များကုိ သက်ဆိုင်ရာအခန်း (၅) တွင် တင်ြပခ့ဲပါသည်။ 
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(ဂ) ယဉ်ေကျးမအေမွအှစ ်

ကာနီကနအ်မက်ကျင်းပတ်၀န်းကျင်တွင် ေရးှေဟာင်းဘုရားများ ရိှပါသည်။ သခင်မေတာင်ေရှးေဟာင်းဘုရားှင့် 
ဖုိးဒုိးေရှးေဟာင်းဘုရားတုိသည် မေလးမိမ ှကာနကီန်အမက်ကျင်းသုိ သာွးရာလမ်းတွင် တည်ရိှပါသည်။ 

၁.၁၂ ဆင့်ကဲသက်ေရာက်ုိင်မဆနး်စစ်ြခင်း 

 ဤအခန်းတွင် ေဒသပတ်၀န်းကျင်အေပ အဆုိြပထားေသာစီမံကိန်း၏လပ်ုေဆာင်မများမှထက်ွေပလာေသာ 
ေလထုညစည်မ်းမ၊ ဆညံူသံ၊ စနွ�်ပစေ်ရစွန�်ပစ်မင့်ှအစုိင်အခစွဲန�်ပစ်ပစည်းများ၏စေုပါင်းသက်ေရာက်မများကုိ 
ဆန်းစစ်အကဲြဖတ်ခဲ့ပါသည်။ စီမံကိန်း၏လပ်ုေဆာင်မအမျ ိးမျ ိးေကာင့် ဆင့်ကဲသက်ေရာက်မများကုိ 
ဆန်းစစ်အကဲြဖတ်သည့်လပ်ုငနး်စဉ် ြဖစ်ပါသည်။ 

ေဒသဆုိင်ရာဆင့်ကဲသက်ေရာက်ုိင်မမှာ အလယ်အလတ်အဆင့်တွင် ရိှပါသည်။ အဆိုြပစမံီကိနး်သည် 
အမက်ကျင်းထွက်မသိီနး်ဓါတ်ေငွမှစမွး်အင်ထတ်ုလပ်ုြခင်းစီမံကိန်းြဖစ်ေသာေကာင့် ိုင်ငံင့်ှေဒသဆုိင်ရာ ပတ်ဝန်းကျင ်
အေပ ြပင်းထနေ်သာဆင့်ကဲသက်ေရာက်ိုင်မများမရှိိုင်ဟ ုယူဆိုင်ပါသည်။ 

၁.၁၃ ေလထုအရည်အေသးွဆင့်ကဲသက်ေရာက်ုိင်မ 

ဆင့်ကဲသက်ေရာက်ိုင်မဆိုသည်မာှ ေလထအုရည်အေသွးအေပ စမံီကိန်းတခခုျင်းစမှီ 
သက်ေရာက်မေသးငယ်ေသာ်လည်း စီမံကိနး်များ/လုပ်ငနး်များအားလုံးေပါင်းစ၍ု သိသာများြပားလာေသာ 
စေုပါင်းသက်ေရာက်မကုိ ရည်နး်ပါသည်။ 

အဆုိြပစမံီကိန်းပတ်၀နး်ကျင်တွင် သုဿန်များင့်ှေဒသတွင်းေန�စဉ်လပ်ရာှးမများ (သယ်ယူပုိေဆာင်ေရး၊ 
လဟာြပင်မီးမင့်ှလယ်ယာစုိက်ပျ ိးေရး စသည်တုိ) က့ဲသုိေသာ အြခားေလထုညစ်ညမ်းမအရင်းအြမစ်များ 
တည်ရှိေသာေကာင့် ေလထအုရည်အေသွးအေပ ဆင့်ကဲဆိုးကျ ိးသက်ေရာက်မများ ရိှလာပါမည်။ 

ထိုအြပင် အမက်ကျင်းထွက်ဓါတ်ေငွမှစမွ်းအင်ထတ်ုလုပ်ြခင်းစီမံကိနး်ှစ်ခသုည်  (ကာနီကန် ငှ့် 
ေတာင်အင်းေြမာက်အင်း) မေလးမိ၏ေြမာက်ပုိင်းင့်ှေတာင်ပုိင်းတွင် စီမံကိန်းတစ်ခမှုတစခ် ု
မုိင်ေပါင်း၃၀ခန�်အကွာတွင်တည်ရိှေသာေကာင့် လပ်ုငနး်အဆင့်(၃)အတွင်း မေလးမိအေပ ၄င်းစမံီကိန်းတို၏ 
ဆင့်ကဲသက်ေရာက်မများသည် ပိုမိုတုိးြမင့်လာိုင်ပါသည်။ ထုိအြပင် လပ်ုငန်းအဆင့်(၃)အတွင်း 
ထပ်မံထုတ်လတ်မများြဖစ်ေစမည့်ဂျင်နေရတာတစ်လုံး ကာနီကနစီ်မံကိနး်တွင် အသံုးြပပါမည်။ ထိုေကာင့် 
ကာနီကန်စမံီကိန်းမှ ကာဗွန်မိုေနာက်ဆိုဒ်CO င့်ှ ိုက်ထိုဂျင်ေအာက်ဆိုဒ်NOx ထုတ်လတ်မများ ပုိမုိြမင့်မားလာမည် 
ြဖစ်ပီး င့်ှပုိမုိကီးမားေသာ မီးခိုးမနမ်ျား ထွက်ရှိလာပါမည်။ 

သုိေသာ ် သက်ေရာက်မပမာဏသည် သသိာများြပားြခင်းမရှိဘဲ ၎င်း၏ေလညာရပ်တည်ေနရာေကာင့် 
ကာနီကန်မှထတ်ုလတ်မအခိုးအေငွများသည် ေလတင်အရပ်ရှိေတာင်အင်းေြမာက်အင်း စမံီကိန်းင့်ှ င်းယှဥာလ်င် 
မေလးမိအေပသုိ အနည်းငယ်ေသာ သက်ေရာက်မသာ ြဖစ်ေစပါမည်။ 

၁.၁၄ ဆညံူသံအရည်အေသးွဆင့်ကဲသက်ေရာက်ုိင်မ 

အဆုိြပကာနကီန်အမက်ကျင်းထွက်ဓါတ်ေငွမစှမ်ွးအင်ထုတ်လပ်ုြခင်းစီမံကိနး် ှင့်အနီးအနားရိှ အြခားဆူညမံ 
အရင်းအြမစ်များအတွက် ဆင့်ကဲဆညံူသံသက်ေရာက်မများကုိ ထည့်သွင်းစဉ်းစားထားပါသည်။ ေဆာက်လပ်ုေရး၊ 
လပ်ုငန်းလည်ပတ်ေရးင့်ှ ပိတ်သိမ်းေရးကာလတေလာက်လုံးတွင် အဆုိြပစမံီကိန်းမ ှ
ထက်ွေပလာေသာဆူညံသံများင့်ှ သယ်ယူပုိေဆာင်ေရးအပါအ၀င်အြခားလုပ်ငနး်စဉ်များမှ ဆူညံသံများသည် 
စေုပါင်းြမင့်တက်လာပါမည်။ 
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၁.၁၅ ေရအရည်အေသွးဆင့်ကဲသက်ေရာက်ုိင်မ 

ကာနီကနအ်မက်ကျင်းထက်ွဓါတ်ေငွမစှမ်ွးအင်ထတ်ုလုပ်ြခင်းစီမံကိန်းသည် လက်ရိှအချနိတွ်င ်
အဝီစိတွင်းှင့်အများသံုးေရေပးေဝမစနစ်ကုိအသံုးြပရန် ေမာ်မှနး်ထားပါသည်။ မည်သုိပင်ဆိုေစကာမ ူ
လပ်ုငန်းလည်ပတ်မကာလသည် ေဆာက်လုပ်ေရးကာလထက် နည်းေသာပမာဏကုိသာ အသံုးြပပါမည်။ ထုိေကာင့် 
ေဆာက်လပ်ုေရးကာလ၌သာလင် ေရသံုးစွဲမအေပ ဆင့်ကဲသက်ေရာက်ိုင်မ တုိးြမင့်လာပါမည်။ 

၁.၁၆ ယာဉလ်မ်းေကာင်းအေပဆင့်ကဲသက်ေရာက်ိုင်မ 

အထူးသြဖင့် ေဆာက်လပ်ုေရးကာလအတွင်း စမီကိံန်းေနရာအနီးအနားတွင် ကားင့်ှထရပ်ကားသွားလာမ 
လမ်းေကာင်းအေပ ဆင့်ကဲသက်ေရာက်ိုင်မ ပုိမုိလာပါမည်။ သုိေသာ် လက်ရိှအေြခခံအေဆာက်အဉီးအရ 

ယာဉ်အေရအတွက်တုိးလာြခင်းကုိ ကုိင်တွယ်ရန ်လံုေလာက်သည်ထက် ပုိပါသည်။ ထုိေကာင့် “ ယာဉ်ပိတ်ဆိုမ”အေပ 

ဆင့်ကဲသက်ေရာက်ိုင်မသည် လျစ်လျိုင်ဖွယ် အဆင့်(Negligible) တွင် ရိှပါသည်။ 

၁.၁၇ အစုိင်အခစွဲန�်ပစ်ပစည်းင့်ှစနွ�်ပစ်ေရအေပဆင့်ကဲသက်ေရာက်ုိင်မ 

အဆုိြပစမံီကိန်းမှအမက်စွန�်ပစမ်၏သက်ေရာက်မသည် အများအားြဖင့် ေဆာက်လပ်ုေရးကာလတွင ်
အနီးအနားရှိလပုင်နး်အမျ ိးမျ ိး၏စေုပါင်းသက်ေရာက်မများကုိ အေတာ်အသင့် တုိးြမင့်ေစမည်ြဖစ်ေသာ်လည်း ၎င်းသည် 
ေရတုိဆိုးကျ ိးသက်ေရာက်မသာ ြဖစ်ပါသည်။ 

ေရဆုိးစနွ�်ထုတ်ြခင်း၏ဆင့်ကဲသက်ေရာက်မသည် ေဆာက်လပ်ုေရးကာလထက် လပ်ုငနး်လည်ပတ်မကာလတွင် 
သက်ေရာက်မ ပုိေလျာ့နည်းပါမည်။ 
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၁.၁၈ ပတ်ဝန်းကျင်စမီခံန�်ခွဲမအစီအစဉ ်(EMP) 

ေလထ၊ု ဆူညံသံ၊ တုန်ခါမ၊ ေြမဆလီာ၊ ေရအရင်းအြမစ်၊ အစုိင်အခစွဲန�်ပစ်ပစည်း၊ ေဂဟစနစ်အရင်းအြမစ်များ  ကျန်းမာေရးင့်ှ ေဘးကင်းလံု�ခံမများအတွက် ေဆာက်လပ်ုေရး၊ 
လပ်ုငန်းလည်ပတ်ေရးင့်ှ ပိတ်သိမ်းေရးကာလ တေလာက်လုံးတွင်ေဆာင်ရ�က်ရမည့် အဓိကျေသာပတ်၀န်းကျင်စီမံခန�်ခွဲမအစီအစဉ်ကုိ အေကာင်အထည်ေဖာ်ေဆာင်ရ�က်ြခင်း 
ေစာင့်ကည့်စစ်ေဆးြခင်းှင့်အစရီင်ခြံခင်းလပ်ုငနး်စဉ်တုိင့်ှအတူ အဆုိြပထားေသာေလာ့ချေရးနည်းလမ်းများတွင် အေသးစိတ်ေဖာ်ြပထားပါသည်။ 

ဇယား ၁.၈ ပတ်ဝန်းကျင်၊ လူမေရးှင့်ကျန်းမာေရးဆုိင်ရာသက်ေရာက်မများအတွက် ေစာင့်ကည့်စစ်ေဆးြခင်းအစီအစဉ် 

 ေဖာ်နး်ချက် 
အတုိင်းအတာှင့် 

လမး်န်ချက် လပ်ုထုံးလုပ်နည်း 
အဆုိြပကာချနိ ်

ေစာင့်ကည့်စစ်ေဆးမ 
ကိမ်နး် 

တည်ေနရာ 

ေလ 
အရည်အေသွး 

အမျ ိးသားပတ်ဝန်းကျင်
ဆိုင်ရာအရည်အေသးွ 
(ထတ်ုလတ်မ) လမး်န် 
(EQEG) 
ဂျင်န ေရတာ င့်ှ မီးစက် 
စ်ှခလုုံးအတွက် _ 
• PM (PM10, PM2.5)
• NOx
• SO2
• CO
• VOC
• O3
• Methane
• H2S
• CO2

နည်းလမ်း 

အမျ ိးသားပတ်ဝန်းကျင်ဆုိင်ရာ 
အရည်အေသွး (ထတ်ုလတ်မ) လမ်းန ်
(EQEG) 

ကာချနိ ်- 

၂၄နာရီ စဉ်ဆက်မြပတ် 

ကိမ်နး် - 

• လုပ်ငနး်လည်ပတ်ေရး ကာလအတွင်း
ေြခာက်လတစ်ကိမ် ၊ ပိတ်သိမ်းေရး
ကာလ အတွင်း တစ်ကိမ်

• ေလထ ု အရည်အေသွးှင့် ပတ်သတ်၍
တုိင်ကားချက်ရိှပါက
ေနာက်ထပ်ေလထ ု အရည်အေသွး
တုိင်းတာြခင်းကုိ တုိင်ကားချက်င့်ှ
ကုိက်ညီစာွ ြပလပ်ုပါ )လိုအပ်ပါက(

ေလထအုရည်အေသွး ကုိ 
အနည်းဆံုး (၆)လ 
တစ်ကိမ် သုိမဟတ်ု 
အခါအားေလျာ်စာွ 
ေစာင့်ကည့်စစ်ေဆးြခင်း
အစီရင်ခစံာများကုိ  
၀န်ကီးဌာနသို 
မကာခဏတင်ြပပါ မည်။ 

အနီးဆံုး 
ထခိိုက်လယ်ွသည့် 
ေနရာ (သို) စီမံကိန်း၏ 
ေလညာအရပ် 
(တုိင်ကားသည့်ေနရာ) 
(လိုအပ်လင်) 

ဆညံူသံ LAeq 1 hr ≤ 70dBA နည်းလမ်း ကာချနိ ်- တစ်ကီလိုမီတာ 
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အမျ ိးသားပတ်ဝန်းကျင်ဆုိင်ရာ 
အရည်အေသွး (ထတ်ုလတ်မ) လမ်းန ်
(EQEG) 

၂၄နာရီ စဉ်ဆက်မြပတ် 

ကိမ်နး် - 

• လပ်ုငန်းလည်ပတ်ေရးကာလအတွင်း
ေြခာက်လတစ်ကိမ် ၊ ပိတ်သိမ်းေရး
ကာလ အတွင်း တစ်ကိမ်

• စီမံကိနး်ေနရာမှဆညံူသံင့်ှ
ပတ်သက်၍
တုိင်ကားချက်ရိှပါကေနာက်ထပ်ဆညံူ
သံတုိင်းတာမကုိြပလပ်ုပါ

)လုိအပ်ပါက(

အတွင်း (လူေနအရပ်) 

LFG ြပန်လည် 
သန�်စင်မီး 
စက်ုံမှ 
စနွ�်ထတ်ု ေရ 

အမျ ိးသားပတ်ဝန်းကျင်
ဆိုင်ရာအရည်အေသးွ 
(ထတ်ုလတ်မ) လမ်းန် 
(EQEG) 

ေန�စဉ်အများဆုံး 
ပါဝင်မနး် အတွက် 

• BOD5
• COD
• Oil and Grease
• PH
• Temperature
• Total Coliform
• Total Phosphorus

နည်းလမ်း 
အမျ ိးသားပတ်ဝန်းကျင်ထိနး်သိမ်းေရးအရ
ည်အေသွး (ထတ်ုလတ်မ) လမ်းန ်
(EQEG)မှ အ�ကံြပထားေသာ 
စည်ပင်သာယာအမက်ကျင်းများအတွက် 
စနွ�်ထတ်ု ေရကန�်သတ်ချက်စနံည်းလမ်းမျာ
ားင့်ှအညီ 
စမ်းသပ်ေလလ့ာမနည်းလမ်းများ 

• လပ်ုငန်းလည်ပတ်ေရးကာလအတွင်း
ေြခာက်လတစ်ကိမ် ၊ ပိတ်သိမ်းေရး
ကာလ အတွင်း တစ်ကိမ်

အနည်းဆံုး (၆) လ 
တစ်ကိမ်သုိမဟတ်ု 
အခါအားေလျာ်စာွ 
ေစာင့်ကည့်စစ်ေဆးြခင်း
အစီရင်ခစံာများကုိ  
၀န်ကီးဌာနသို 
မကာခဏတင်ြပပါ မည်။ 

စနွ�်ထတ်ုေရ 
အရင်းအြမစ်အနးီ 
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• Total Nitrogen
• TSS

ေဘးအရာယ်ရိှ
ေသာ/မရိှေသာ 
စနွ�်ပစအ်မက် 

• သိသာထင်ရှားေသာ
စနွ�်ပစြ်ခင်းင့်ှ
ေြခရာခြံခင်းအစရီင်ခစံာ

• ေန�စဉ် စနွ�်ပစ်ပစည်းပမာဏ၊ 
အမျ ိးအစား င့်ှ 
စနွ�်ပစသ်ည့်တည်ေနရာ

• စမံီကိန်းကာလ တေလာက်လုံး ပံုမှန ်စစ်ေဆးြခင်း 

ြဖစ်စဉ် အစီရင်ခစံာ 
(ရိှပါက) 

စမံီကိန်းေနရာ 
အားလံုး 

လမူက • ြမနစီီပယ်မှ
ပးူေပါင်းပါဝင်သည့်
သဘာဝပတ်ဝန်းကျင်ေ
ောာင့်ကည့်ေရး
ေကာ်မတီ

• တုိင်ကားချက်လက်ခမံ
• ေစာင့်ကည့်

ေလလ့ာြခင်း
င့်ှေြဖရှင်းြခင်း

• တုိင်ကားချက်ကုိမှတ်တမ်းတင်ပါ။
• စုံစမ်းစစ်ေဆးပီး

သင့်ေလျာ်ေသာေြဖရှင်းနည်းများကုိ
အေကာင်အထည်ေဖာ်ပါ။

စမံီကိန်းေနရာ၊ 
စမံီကိန်း တဝိုက် 
လေူနဧရိယာင့်ှ 
သယ်ယူပုိေဆာင်ေရး
လမ်းေကာင်း 

ြပည်သူ�င့်ှ 
လပ်ုငန်းခင်ွ 
ကျန်းမာေရး၊ 
လုံ�ခံေရး 

• မေတာ်တဆြဖစ်ပွားမ
စာရင်း

• မေတာ်တဆြဖစ်မများ
• ေလာ့ချေရးအစီအမံ

မေတာ်တဆမ စံုစမ်းစစ်ေဆးမအတွက် 
အကျဉ်းချပ်အစရီင်ခစံာ ြပလုပ်ပါ။ 

စမံီကိန်းေနရာ၊ 
စမံီကိန်း တဝိုက် 
လေူနဧရိယာင့်ှ 
သယ်ယူပုိေဆာင်ေရး
လမ်းေကာင်း 
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၁.၁၉ အေရးေပတံုြပနမ်အစီအစဉ ်

အေရးေပတံုြပနမ်အစီအစဉ်၏ ရည်ရ�ယ်ချက်မှာ စီမံကိနး်လုပ်ငန်းများင့်ှ သဘာဝေဘးအရာယ်များေကာင့် 
ြဖစ်ေပလာေသာ အေရးေပအေြခအေနများှင့် မေတာ်တဆမများကုိ တုန�်ြပန်ရနအ်တွက် ရရိှိုင်ေသာ 
အရင်းအြမစ်များ (၀န်ထမ်းင့်ှပစည်းကိရယိာများ) ကုိြပင်ဆင်ထားရန် ြဖစ်ပါသည်။ 

အဆုိြပထားေသာ အမက်ကျင်းထက်ွ ဓာတ်ေငွမှစမ်ွးအင်ထုတ်လပ်ုသည့်စမံီကိနး်တွင် ေယဘုယျအားြဖင့် 
အေရးေပဝန်ေဆာင်မ တာဝန်ခ ံ သုိမဟတ်ု အေရးေပအေြခအေနများအတွက် HSE မနေ်နဂျာင့်ှ တုန�်ြပန်ေရးအဖဲွ 
ရိှသင့်ပါသည်။ အသင်းကုိေအာက်ပါအတုိင်းြပင်ဆင်ထားသင့်ပါသည်။ 

• အဖဲွ၀င်များအား အေရးေပပစည်းများ အသံုးြပကာ ၎င်းတုိ၏ တာဝန်င့်ှ သက်ဆိုင်သည့် သင်တနး်များေပးြခင်း 
• အေရးေပလုပထ်ုံးလပုန်ည်းများ ေဖာ်ေဆာင်ေရးသားြခင်း င့်ှ ြပဌန်းြခင်း
• အေရးေပတံုြပနမ်အစီအစဉ် (ERP) ေဖာ်ြပချက် ှင့် ရရိှိုင်မအား ၀နထ်မ်းအားလံုး င့်ှ စက်ုံအလုပ်သမားများ 

အားသရိှိနားလည်ေစပီး စာရ�က်ြဖင့် ထတ်ုကာ ေကညာထားသင့်ပါသည်။
• အေရးေပကယ်ဆယ်ေရး Muster points များ၏ တည်ေနရာများကုိ  သတ်မှတ်ထားြခင်း
• အချက်ြပစနစ်င့်ှ မီးငိမ်းသတ်ကိရယိာများ ပ့ံပုိးေပးထားြခင်း
• ေရးှဦး သူနာြပ ပစည်းကိရယိာများ ေထာက်ပ့ံေပးထားြခင်း
• မေတာ်တဆမ သုိမဟတ်ု အေရးေပအေြခအေနြဖစ်သည့် အခါ ထိေရာက်စာွ အကျ ိးရှိေစေသာ အေရးေပစမံီခန�်ခွဲမ 

များြဖင့် လ�ူအသက်၊ ပတ်ဝနး်ကျင်၊ ပုိင်ဆိုင်မများ င့်ှစးီပွားေရးလပ်ုငန်းများ ထခိိုက်ိုင်မကုိ လက်ေတွကျကျ
ေလာ့ချြခင်း

• ေကာင်းမနွေ်သာ ဆက်သယ်ွေရးစနစ်တစ်ခ ု ြဖင့်အေရးေပ အေြခအေနများ တွင် လုံေလာက်ေသာ
သတင်းအချက်အလက်ရရိှမ ေသချာေစြခင်း

• အရင်းအြမစ်များအားလံုး ကုိထေိရာက်ပီး အကျ ိးရှိေသာ တံုြပန်မ ြဖင့် ထေိရာက်ေသာ အေရးေပစမံီခန�်ခွဲမကုိ
ေသချာေစြခင်း

• ဆက်သယ်ွေဆာင်ရ�က်ရန် အတွက် ေဖာြ်ပထားေသာ လမ်းစဉ်များအား ေဆာင်ရ�က်ရန ် အစုိးရအာဏာပုိင်များ၊ 
မီဒယီာများ ှင့်အြခားသက်ဆိုင်သမူျားကုိ သတ်မှတ်ထားြခင်း

အဆုိြပထားေသာစီမကိံနး်တွင်ြဖစ်ေပိုင်ဖွယ်ရိှေသာအေရးေပအေြခအေနများမှာ 

• မီး / ေပါက်ကဲွြခင်း
• ဓာတုပစည်းများ၊ အဆိပ်အေတာက်ပစည်းများ င့်ှ  ဆမီျားယုိဖိတ်ြခင်း
• လမူျား အြမင့်မ ှလမ့်ိကျ ြခင်း
• အြမင့်စင်များ၊ အေဆာက်အအံုများ၊ အမုိးအကာများ ပိကျြခင်း
• ယာဉ်မေတာ်တဆမများ င့်ှ ထိခိုက်ဒဏ်ရာများရရိှြခင်း တုိြဖစ်ပါသည်။

ဤအခန်းတွင် စမံီကိနး်လုပ်ငနး်စဉ်အတွင်း ေပေပါက်လာုိင်သည့် အေရးေပအေြခအေနများကို 
တုန�်ြပန်ိုင်ရနအ်တွက် ြဖစ်ိုင်ေချရိှေသာ အေရးေပအေြခအေနများအားလံုးကုိ ကုိင်တွယ်ရန ် လိုအပ်ေသာ 
အေရးေပေဆာင်ရ�က်မများင့်ှအတူ လပ်ုထုံးလပ်ုနည်းများကုိ ေဖာ်ြပထားပါသည်။  
၎င်းသည်အေရးေပအေြခအေနတွင် လပ်ုေဆာင်ရနမ်ျားှင့် ဆက်သွယ်ေရးလမ်းေကာင်းများအတွက ်
လမ်းနခ်ျက်ေပးခ့ဲပးီ အဆုိြပထားေသာစီမံကိန်း အတွက် သက်ဆိုင်ရာတာဝနမ်ျားကုိ ေဖာ်ြပထားပါသည်။ 
ထိုအြပင် ေဆးဘက်ဆုိင်ရာ အေရးေပတံုြပနမ်အစီအစဉ်တွင် အေထွေထြွပဌာနး်ချက်များ အပါအဝင် 
ေရှးဦး သူနာြပစကုုသမင့်ှတကွ ဖန်ုမန�်င့်ှ ဓာတုပစည်းထိေတွမအတွက် အေရးေပတုန�်ြပန်မများ ကုိ 
ေဖာ်ြပထားပါသည်။ 
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၁.၂၀ လထူေုတွဆုံေဆးွေွးြခင်းင့်ှ အများြပည်သအူား ထတ်ုေဖာေ်ြပာကားြခင်း 

လထူေုတွဆုံေဆးွေးွြခင်းင့်ှ လမူစးီပွားအချက်အလက်များ ေကာက်ယူြခင်း၏ အဓိကရည်ရ�ယ်ချက်မှာ 
စမံီကိန်းအနးီရိှေနထိုင်သူများ၏ လမူစးီပာွး အချက်အလက်များ င့်ှ အေြခအေနများအား သိရိှရန၊် စမံီကိန်းအေပ 
သေဘာထားအြမင်များ ှင့် စီမံကိန်းေကာင့် လမူဘဝေနထိုင်မ အေပ သက်ေရာက်မများကုိ  ေလ့လာရန် ြဖစ်ပါသည်။ 

စမံီကိန်းလုပ်ေဆာင်မများေကာင့် ထိခိုက်ိုင်ေသာ ရပ်ရ�ာလထူ၏ုအြမင် င့်ှ ၎င်းတုိ၏ လူမေရးဆိုင်ရာ 
သက်ေရာက်မများကုိ ေဖာ်ထတ်ုရန် ကာနကီန်အမက်ကျင်းထက်ွဓာတ်ေငွမှစမ်ွးအင်ထတ်ုလပ်ုသည့် စီမံကိနး် 
အနီးတစ်ဝိုက်ရှိ အင်ဂျယ်ေကျးရ�ာတွင်  လမူစးီပွားအချက်အလက်များ ေကာက်ယူခဲ့ပါသည်။  

ေရှးဉီးစာွ ေကျးရ�ာအပ်ုချပ်ေရးမှး၊ MCDCမှ တာဝန်ရှိသမူျား အပါအဝင် သက်ဆိုင်ရာ အမ်ိေထာင်စဝုင်အချ ိင့်ှ 
ေတွဆုံခဲ့ပီး စမံီကိန်းနယ်ပယ်င့်ှ CDM ၏ရည်ရ�ယ်ချက်အား ရှင်းြပခ့ဲပါသည်။ 

အနီးဆုံးေကျးရ�ာမ ှ အမ်ိေထာင်စမုျား သာမက စမံီကိန်းင့်ှ အနီးစပ်ဆုံးေနထုိင်သမူျားြဖစ်ေသာ ၀င်ေငွအတွက ်
စနွ�်ပစပ်စည်းစနွ�်ပစ်ရာေနရာကုိ မှီခိုေနရေသာအိမ်ေထာင်စမုျား အတွက်အပါအဝင် စစ်တမ်းစ်ှခ ု အား 
ေကာက်ယူခဲ့ပါသည်။ စစ်တမး်ေကာက်ယူေသာ ေမးခန်ွးသည် အေရအတွက် သတ်မှတ်ြခင်း အတွက် သာမက 
အရည်အေသွး ေလ့လာြခင်း အတွက်ပါ ရည်ရ�ယ်ေသာ ေမးခန်ွးအမျ ိးအစားများ ေရာောှဖဲွစည်းထားသည့်ပံုစ ံ
ြဖစ်ပါသည်။ 

၁.၂၁ အဓိက သတင်းအချက်အလက်ေပးသူများ င့်ှေဒသခံအသုိင်းအဝိုင်း အတွက် လမူစးီပွားေရးစစ်တမ်း ေကာက်ယူြခင်း 
ရလာဒ်များ (အင်ဂျယ်ေကျးရ�ာ) 

လမူစးီပွားဆိုင်ရာ စစ်တမ်းများေကာက်ယူခဲ့ေသာ အင်ဂျယ်ေကျးရ�ာတွင် အိမ်ေထာင်စစုစုုေပါင်း ၂၅၂ စ ုခန�်ရိှပါသည်။ 
ေကျးရ�ာ၏ သတင်းအချက်အလက်ှင့် အဆုိြပထားသည့်စမံီကိနး်အေပ ထားရိှသည့်သေဘာထားအြမင် များကုိ 

ကုိယ်စားြပေြဖဆိုိုင်ေသာ စစုေုပါင်းအိမ်ေထာင်စ ု ၄၀ စု (အင်ဂျယ် ေကျးရ�ာမှ အမ်ိေထာင်စ ု ၃၀ ှင့် အမက်ကျင်း 
အနီးတွင်ေနထုိင်သည့် အိမေ်ထာင်စ ု ၁၀ စ)ု ထံမှ စီမံကိန်းအတွက် လမူစးီပွားဆိုင်ရာစစတ်မ်းေကာက်ယူမများ 

ေကာက်ယူရန ်ကျပန်းေရ�းချယ်ခဲ့ြခင်း ြဖစ်ပါသည်။ 

ေကာက်ယူခဲ့ေသာ စစ်တမ်းအရ အင်ဂျယ် ေကျးရ�ာသည် ဖံွဖိးတုိးတက်ပါသည်။ ေြဖဆိုသူအားလံုးသည်ဗမာများ 
ြဖစ်ကပီး ကုိးကွယ်ေသာ ဘာသာတရားမှာ ဗဒုဘာသာ များ ြဖစ်ကပါသည်။ 

အသက်အပုိင်းအြခားကုိကည့်လင် အများစုြဖစ်ေသာ ၃၂ ရာခိုင်န်းသည် အသက် ၄၀စ်ှ မှ ၅၀စှ ် ကားြဖစ်ပီး ၃၀စှ ်
မှ ၄၀စှ ် ကားသည် (၁၈%) ရိှပါသည်။၊ ၂၀စ်ှ မှ ၃၀စှ ်ှင့် ၅၀-၆၀စှ ်တုိသည် (၁၄%) အသီးသီးြဖစ်ပီး အသက် ၇၀ 
စ်ှအထက်သည် (၃%) ြဖစ်ပါသည် ။ 

စစုုေပါင်းစစ်တမး်ေကာက်ယူမအရ အများစြုဖစ်ေသာ (၈၇%) အိမ်ေထာင်စမုျားသည် ကုိယ်ပုိင်အမ်ိရှိ ပီး ၁၃%သည် 
အိမ်မပုိင်ဆိုင်ကပါ။ ထုိအြပင် စစ်တမ်းေကာက်ယူထားသည့်အိမ်ေထာင်စ ု ၉၃% သည် အိမ်ေခါင်မုိးအြဖစ် “CGI” ကို 
အသံုးြပထားပီး ၇ ရာခုိင်န်းသာလင် “ဝါး” ြဖင့်မုိးထားပါသည်။ 

စစ်တမ်းေြဖဆုိသူ (၆၃%) ၏ အလုပအ်ကုိင်မှာ လယ်သမားများ ြဖစ်ကပါသည်။ 
စ်ှစဉ်၀င်ေငွင့်ှပတ်သက်၍ ေဖာ်ြပရလင် အမ်ိေထာင်စ ု၃၂ %၏ ဝင်ေငွသည် ကျပ် ၅၀၀,၀၀၀ ထက်နည်း ၍   (၂၈%) 
သည် တစ်စ်ှလင် ၅၀၀,၀၀၁ မှ ၁၀၀၀,၀၀၀ ကျပ် ကား ဝင်ေငွရိှကပါသည်။ 
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ပညာေရးေထာင့်မှကည့်လင် ေြဖဆုိသအူများစု၏ ၄၄ ရာခိုင်နး်သည်“ မူလတန်းေကျာင်း” ပညာေရးအဆင့်ြဖစ်ပီး 
၃၇%  သည် အလယ်တန်းအဆင့်ရိှပါသည်။ 

မိသားစုတွင်အြမင့်ဆုံးပညာေရးအဆင့်ှင့် ပတ်သက်၍ေဖာ်ြပရလင် အိမ်ေထာင်စအုများစု (၄၁%) သည် 
“အလယ်တန်း” ပညာေရးအဆင့်ြဖစ်ပးီ  (၂၄%)မှာ “အထက်တန်း”အဆင့် ရိှပါသည်။ 

ေရာဂါအမျ ိးအစားများင့်ှစပ်လျဉ်း၍ေဖာ်ြပရလင်  အြဖစ်အများဆံုး ေရာဂါများ မှာ တုပ်ေကွးေရာဂါ (၂၂%) ၊ 
အေအးမိြခင်း (၂၀%) င့်ှ ေသွးတုိး (၁၀%) တုိြဖစ်ကပါသည်။ 
အိမ်ေထာင်စုအများစု (၅၇%) သည် “ပုဂလကိေဆးခန်းမှဆရာ၀န်များ” ှင့် ကုသမခယူံကပါသည်။ 

ေြဖဆိုသူ ၉၀ ရာခိုင်နး်သည်  “အမျ ိးသား ဓာတ်အားလုိင်းမှ လပ်စစ်ဓာတ်အား”ကုိ အသံုးြပကပါသည်။ 
ေြဖဆိုသူများမှ အိမ်ေထာင်စ ု၈၁ ရာခိုင်န်းသည် ေသာက်သုံးေရကုိ “အဝစိီေရတွင်း”မှ  ရယူကပါသည်။ 

အင်တာနက် ဆက်သယ်ွမေထာင့်တွင် ေြဖဆိုသူများမှ အမ်ိေထာင်စ ု ၈၇% သည် ဖုန်းများမှ တစ်ဆင့် အင်တာနက်ကုိ 
အသံုးြပကပါသည်။  

အက်ပလေီကးရှင်းများတွင် “Facebook” (၉၆%) သည် အသံုးအများဆုံး ြဖစ်ပီး ထိုေဖာ်ြပပါ ရာခိုင်နး်တွင ်
ေဖ့စ်ဘွတ်ခ်င့်ှ Viber စ်ှခစုလုံးကုိ အသုံးြပေသာေြဖဆုိသ ူ၁၄% ပါဝင်ပါသည်။ 

အဆုိြပထားေသာ စီမံကိနး်အေပ ရပ်ရ�ာလထူ၏ုအသအိြမင်ှင့် ပတ်သက်၍ အိမ်ေထာင်စအုများစု (၆၂%) သည် 
စမံီကိန်းအေကာင်း အနည်းငယ်သာသ ိေသာ်လည်း ေြဖဆုိသ ူ၃၈%သည် စီမံကိန်းအေကာင်းမသိကပါ ။  

စမံီကိန်းအေကာင်း သတင်းအချက်အလက်များကုိ စစ်တမ်းေြဖဆိုသူများအနက်မှ (၄၆%) သည်“အစုိးရဝနထ်မ်းများ” 
မှတစ်ဆင့် ရရိှကပါသည်။ 

စမံီကိန်းသည် ရပရ်�ာအတွက် “အေရးကီးသည်” ဟု ေြဖဆိုသူအများစု (၆၀%) ကဆုိပါသည်။ ေြဖဆိုသူ၈% က 
စမံီကိန်းသည် “အလွန်အေရးကီးသည်” ဟဆုိုေသာ်လည်း ၁၆% ကမူ ရပ်ရ�ာအတွက် “အေရးမကီး ” 
ဟေုဖာ်ြပခဲ့ပါသည်။ 

အဆုိြပထားေသာစီမံကိနး်ေကာင့် အြပသေဘာသက်ေရာက်မ များှင့်စပ်လျဉ်းေသာ ေမးခွနး်တွင် စစ်တမ်းေြဖဆုိသ ူ
၃၈ရာခုိင်နး်က “တုိးတက်လာေသာပတ်ဝန်းကျင်” ကုိေဖာ်ြပခဲ့ကပါသည်။ 

အဆုိြပထားေသာ စီမကိံနး်ေကာင့် ဆိုးကျ ိးသက်ေရာက်မများ ှင့် စပ်လျဉ်း၍ အိမ်ေထာင်စအုများစု (၈၂%) က 
စမံီကိန်းေကာင့်ဆိုးကျ ိးသက်ေရာက်မများမရှိ ဟုတံုြပနခ်ဲ့ကသည်။ သုိေသာ် အမ်ိေထာင်စ ု ၄% သည် 
“သဘာဝပတ်ဝနး်ကျင်ှင့်ကျနး်မာေရးအေပအကျ ိးသက်ေရာက်မများ” အား ေဖာ်ြပခဲ့ပီး “ကျန်းမာေရးအေပ 
ဆိုးကျ ိးသက်ေရာက်မများေကာင့် ကုနက်ျစရိတ်တုိးြမင့်ြခင်းအေပ ဆိုးကျ ိးသက်ေရာက်မ” အေပ ၅ ရာခိုင်နး်မှ 
တုန�်ြပန်ခဲ့ပါသည်။ 

ရပ်ရ�ာအတွက်လိုအပ်ေသာဖံွဖိးမများ င့်ှ စပ်လျဉ်း၍ ေြဖကားသအူများစု(၇၅%) သည် “ပညာေရး” ကုိပထမ ဦး 
စားေပးအြဖစ်၊ စစ်တမ်းေြဖဆုိသူ (၂၅%)သည် “ အစုိင်အခစဲနွ�်ပစပ်စည်းစနွ�်ပစြ်ခင်း” ကုိဒတိုယ ဦး စားေပးအြဖစ်၊ 
(၄၁%)သည် "သယ်ယူပိုေဆာင်ေရး " ဖွံဖိးတုိးတက်မ င့်ှ (၃၆%) သည်“ အလုပ်အကုိင်အခွင့်အလမ်းများ” အား 
တတိယဦးစားေပး အြဖစ် သတ်မှတ်ခဲ့ကပါသည်။ 
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လယ်ယာလပ်ုငနး်ှင့်စပ်လျဉ်း၍ စစ်တမ်းေြဖဆိုသူ အများစ ု(၇၁%) သည် ကုိယ်ပုိင်လယ်ယာေြမများ ပုိင်ဆိုင်က သည် ။ 
ေြမအများစု (၈၆%) သည်“သးီှံေြမ ” ြဖစ်ပီး အြခား (၁၄%) သည် “စ်ှရည်ှစိုက်ခင်း” များ ြဖစ်ပါသည်။ 
အများဆံုးစုိက်ပျ ိးေသာသီးံှ သည် ဆန် (၉၅%) ြဖစ်ပါသည်။ 

စစ်တမ်းေြဖဆုိသူ ၇၀ ရာခုိင်န်းသည် တိရစိာနမ်ျားကုိေမွးြမပီး ရပ်ရ�ာအတွင်း အများဆံုးေမွးြမေသာ တိရစာနမ်ာှ 
“ာွး” (၆၀%) ြဖစ်ပါသည်။ 

စမံီကိန်းဖံွဖိးတုိးတက်မအေပ ေြဖကားသမူျား၏သေဘာထား ကုိကည့်လင် ၇၆ ရာခုိင်န်းသည် 
စမံီကိန်း၏ဖံွဖိးတုိးတက်မကုိ သေဘာတူညီေကာင်း ၊ အိမ်ေထာင်စု ၄ ရာခိုင်နး်က သေဘာမတူေကာင်းင့်ှ ၂၀ 
ရာခုိင်နး်ကမူ စမံီကိန်းဖွံဖိးတုိးတက်မအတွက် သေဘာတူမတူအား ေသချာမသိေကာင်းေြပာကားခ့ဲပါသည်။ 

၁.၂၂  ၀င်ေငွအတွက် အမက်ကျင်း ေနရာကုိမီှခိုကသည့် အနးီဆံုး အိမ်ေထာင်စမုျား၏ လူမစးီပွား စစ်တမ်းများ 
ေကာက်ယူြခင်း ရလာဒ်များ 

ကာနီကနတွ်င် ၀င်ေငွအတွက် အမက်ကျင်း ေနရာကုိမီှခိုကသည့် အနီးဆံုး အိမ်ေထာင်စ ု(၂၀) ခန�်ရိှပါသည်။ 
စစ်တမ်းေကာက်ယူမအရေြဖဆိုသူအားလံုးသည် ကာနီကန် အမက်ကျင်းေနရာရိှ “ကျပန်းအလပ်ုသမားများ” 
ြဖစ်ကပါသည်။ ေြဖဆိုသူအများစ(ု၇၀%) ၏ှစစ်ဉ်၀င်ေငွ သည် ကျပ် ၂,၀၀၀,၀၀၀ မှ ၃,၀၀၀,၀၀၀ ကားြဖစ်ပါသည်။  

ေြဖဆိုသူအများစသုည် ြပန်လည်အသံုးြပိုင်ေသာအမက်များကုိေကာက်ယူြခင်းြဖင့် တစေ်န�လင်ကျပ် ၅၀၀၀ (သုိ) 
တစ်ေသာင်းကျပ် ရရိှကပါသည်။ 

ပညာေရးေထာင့်မှကည့်လင်ေြဖဆိုသူ ၅၀ ရာခိုင်န်းသည်“ ဘုနး်ေတာ်ကီးသင်ပညာေရး”၊ ၄၀ ရာခုိင်နး်သည်  
“မူလတန်းေကျာင်း” ပညာေရးအဆင့် င့်ှ ၁၀% သည် “လုံးဝ ေကျာင်းမတက်ခဲ့က” သူများြဖစ်ပါသည်။ 
မိသားစု အတွင်း အြမင့်ဆုံးပညာေရးအဆင့်မှာ အိမ်ေထာင်စအုများစ ု (၄၀%) သည် “မူလတန်းေကျာင်း” 
ပညာေရးအဆင့်ကုိြဖစ်ပီး  (၃၀%) မှာ “အလယ်တန်းေကျာင်း”အဆင့် ြဖစ်ပါသည်။ 

စစ်တမ်းေကာက်ယူမအရ အမိေ်ထာင်စ၀ုင်အများစု(၆၀%) သည် “ ကက်သားနာကျင်မ” အား ခစံားကရပါသည်။ 
စစ်တမ်းေြဖဆိုသူအားလံုးသည် ဖျားနာမများအတွက် “ပုဂလကိေဆးခန်းမှ ဆရာ၀န်များ” ြဖင့် ကုသမခယူံကပါသည်။ 

အိမ်ေထာင်စဖဲွုစည်းပုံင့်ှ ပတ်သက်၍ စစ်တမ်းေကာက်ယူသည့်အိမ်ေထာင်စအုားလံုးသည် အိမ်များကုိပုိင်ဆိုင်ြခင်းမရိှဘ ဲ
“တဲများ” တွင် “တာေပလင်အမုိး” ြဖင့်မုိး၍ ေနထုိင်ကပါသည်။ 

ကျန်းမာေရးေစာင့်ေရာှက်မရရှိမင့်ှ ပညာေရးလက်လမ်ှးမီမတွင် ေြဖဆိုသူအားလံုးသည် ကျန်းမာေရးေစာင့်ေရှာကမ် 
၀န်ေဆာင်မများရရိှခဲ့ေသာ်လည်း စစ်တမး်ေကာက်ယူထားသည့် အိမ်ေထာင်စအုများစ ု (၅၆%) သည် 
စးီပွားေရးကျပ်တည်းမ အေြခအေနေကာင့် ၎င်းတုိ၏သမီး / သားများသည် ေကျာင်းတက်ိုင်ြခင်းမရှိဟ ု
ေြဖကားခ့ဲကပါသည်။ 

ေြဖဆိုသူအားလုံးသည်အလင်းေရာင်အတွက်“ ေနေရာင်ြခည်သုံး စွမ်းအင်” ကုိအသံုးြပကပီး 
ထမင်းဟင်းချက်ြပတ်ရာတွင် “ထင်း”အား အသံုးြပကပါသည်။ အများစ ု (၆၀%) သည် အဆုိပါထင်းများအား 
“အမက်ပံုအေဟာင်း”မှ ရယူကပါသည်။ 

ေသာက်သံုးေရရရိှိုင်မင့်ှစပလ်ျဉ်း၍ စစ်တမ်း ေကာက်ယူေသာ အိမ်ေထာင်စအုားလုံးသည်“ ေသာက်ေရသန�်” 
ကုိေသာက်သံုးကပါသည်။ 
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ေြဖဆိုသူအားလုံးသည် အဆုိြပထားေသာစီမကိံန်း အေကာင်းှင့် ပတ်သက်၍ လံုးဝမသိရိှကပါ။  
ထိုေကာင့်ေြဖဆိုသူ ၈၀ ရာခုိင်နး်မာှ ဤစမံီကိန်းသည် ရပ်ရ�ာလူထအုတွက် မည်မအေရးကီးေကာင်း ငှ့် 
ပတ်သက်သည့် ေမးခန်ွးအား မေြဖဆုိိုင်ပါ။ 
အဆုိြပထားေသာစီမကိံနး်ေကာင့် အြပသေဘာသက်ေရာက်မများှင့်စပ်လျဉ်း၍ ေြဖဆိုသူ အများစုသည် “မသရိှိ” 
ကပါ။  ေြဖဆုိသူ ၂၀% သည်“ အလုပအ်ကုိင်အခွင့်အလမ်းတုိးလာရန်” ေမာ်လင့်ပီး ၁၀% ကမူ 
“တုိးတက်လာေသာပတ်ဝန်းကျင်” ကုိ ေမာ်လင့်ေနကပါသည်။ 

အဆုိြပထားေသာ စမီကိံန်း၏ဆိုးကျ ိးသက်ေရာက်မများအတွက် ေြဖဆိုသူအများစ ု(၆၀%) သည်  
“အလုပ်အကုိင်င့်ှ ၀င်ေငွြပတ်ေတာက်ြခင်း” အတွက်စိုးရိမ်ပူပန်ကပီး ကျန် ၄၀% သည် ဆိုးကျ ိးသက်ေရာက်မများကို 
မသိရိှကပါ။ 

ရပ်ရ�ာတွင် လုိအပ်ေသာဖံွဖိးတုိးတက်မ ှင့်စပ်လျဉ်း၍ ေြဖကားသူများသည် “ အလုပ်အကုိင်အခင့်ွအလမ်း” ှင့် 
“ ကျန်းမာေရးဝနေ်ဆာင်မ” တုိအား ေဖာ်ြပခဲ့ကပါသည်။ 

ေြဖကားသူများအားလံုသည် ြပန်လည်အသံုးြပိုင်ေသာစနွ�်ပစပ်စည်းများကုိ လက်ရှိစနွ�်ပစေ်နေသာ အမက်ပုံမ ှ
စေုဆာင်းကပးီ အမက်ပံုေဟာင်းမ ှမေကာက်ယူကေတာ့ပါ၊။ 

ြပန်လည်အသုံးြပိုင်ေသာစနွ�်ပစ်ပစည်းများကုိ ေကာက်ယူကသည့်စစ်တမ်းေြဖဆုိသမူျားထမှဲ ၁၀၀ ရာခိုင်န်းသည် 
“သတများ၊ သတပလုင်းများင့်ှခက်ွများ” ၊ ၇၀% သည်“ပလပ်စတစ်အိတ်င့်ှပစည်းများ” င့်ှ 
“ေဆာက်လပ်ုေရးစွန�်ပစ်ပစည်း” များ ေကာက်ယူပီး ၅၀% သည်“ စက၊စာအုပ်င့်ှ ဂျပ်” 
များအားေကာက်ယူကပါသည်။ 

ကျန်းမာေရးအတွက် မေကာင်းေသာအေလ့အထများှင့် ပတ်သက်၍ အိမ်ေထာင်စ ု ၃၀ ရာခုိင်န်းသာ 
“ေဆးလိပ်ေသာက်ြခင်းင့်ှအရက်ေသာက်ြခင်း” ြပလုပ်ကပါသည်။  
သုိေသာ်လည်း ရပ်ရ�ာလထုူအများစုသည်“ ကွမ်းဝါးြခင်း” အေလ့အထရိှကပါသည်။ 

ေြဖကားသူများ၏ရလဒ်များအရ စမံီကိန်း ေနရာဝနး်ကျင်တွင် ငါးဖမ်းြခင်းင့်ှ အပင်စိုက်ပျ ိးြခင်းမရိှေသာ်လည်း 
ကက်အချ ိအား ေမွးြမထားပါသည်။ 

စစ်တမ်းေကာက်ယူထားသည့် ေြဖဆိုသအူားလုံးသည် လက်ရှိအမက်ကျင်း ေနရာတွင်အနံ�ဆိုး၊ ကက်င့်ှယင်ေကာင်များ 
ရှိသည် ဟုေြဖကားခဲ့ကသည်။ 

အလုပ်အကုိင်င့်ှ ၀င်ေငွအေပသက်ေရာက်မ ေမးခွနး်တွင် ေြဖဆုိသူအများစု (၈၀%) သည်အဆုိြပထားေသာ 
စမံီကိန်းေကာင့်ဆိုးကျ ိးသက်ေရာက်မများရှိမည်ဟ ုယူဆကသည်။ 

ေြဖဆိုသူ ၆၀% သည် အဆုိြပထားေသာစီမံကိနး်ေကာင့် လေူနမပံုစံင့်ှဘဝေနထိုင်မ အရည်အေသွးအေပ 
အပျက်သေဘာသက်ေရာက်မများရိှလမိ့်မည်ဟ ုယူဆေကာင်း ေဖာ်ြပကသည်။ 

သုိေသာ် ၉၀% သည် ကျန်းမာေရးအေြခအေနအေပသက်ေရာက်မများင့်ှ ပတ်သက်၍ ေမာ်လင့်မထားကေသာ်လည်း 
၁၀% က စီမံကိနး်ေကာင့် ကျန်းမာေရးအေပ ေကာင်းကျ ိးသက်ေရာက် ိုင်လမ့်ိမည် ဟေုမာ်လင့်ကသည်။ 

ေယဘုယျအားြဖင့် ရပ်ရ�ာလူထ၏ု သေဘာထားအြမင်များအေပ ဆန်းစစ်ချက်အရ အဆုိြပစမံီကိန်းေကာင့် စီမံကိနး်ှင့် 
အနီးတဝုိက်ေဒသရိှ လူမစးီပာွးေရးကများအေပ အနည်းငယ် ေသာသက်ေရာက်မသာ ရိှပါမည်။  

23 



ရပ်ရ�ာလထုူ၏အြမင်အေပ အေြခခံရာ တွင် ပ်ုပုိင်းဆိုင်ရာအရင်းအြမစ်များြဖစ်ေသာ ေြမဆီလာအရည်အေသွး၊ 
ေြမေပေရအရည်အေသွး င့်ှေြမေအာက်ေရအရည်အေသွး၊ ေလထအုရည်အေသွးင့်ှဆညံူသံတုိသည် 
အဆုိြပထားေသာစီမကိံနး်ေကာင့် ဆိုးကျ ိးသက်ေရာက်မနည်းပါးပါသည်။ လ�ူအသံုးြပမ၊ ဘဝအရည်အေသွးငှ့် 
ယဉ်ေကျးမအေမွအစှအ်ေပ ဆိုးကျ ိးသက်ေရာက်မ မှာ အလန်ွ နည်းပါး ပါသည်။ 

နဂံုိးချပ်အေနြဖင့်  မေလး ကာနကီန် အမက်ကျင်းထက်ွဓာတ်ေငွ (LFG) ြပန်လည်စုေဆာင်းသန�်စင်မီးြခင်းှင့် 
လပ်စစ်ထုတ်လပ်ုြခင်း စမံီကိန်းအတွက် ပတ်ဝနး်ကျင်စမံီခန�်ခွဲမအစရီင်ခစံာသည် ိုင်ငံတကာရိှ သက်ဆိုင်ရာ 
အဖဲွအစည်းများမှ တရားဝင်ထတ်ုြပန်ထားေသာ စာေပစစ်တမ်းများကုိ အေြခြပေလလ့ာပီး လက်ရိှပတ်၀နး်ကျင်ဆိုင်ရာ 
အေြခခံ အချက်အလက်များ  ေကာက်ယူြခင်း အပါအဝင် အပ်ုချပ်ေရး၀န်ထမ်းများ၊ ေဒသခံြပည်သူများ၊ 
စမံီကိန်းအေကာင်း စိတ်ဝင်စားသူများ ှင့်တုိင်ပင်ေဆးွေးွမများြပလုပ်ပီး လမူစးီပွား စစ်တမ်းေကာက်ယူမများ အေပ 
အေြခခံ၍ ေရးဆွဲထားြခင်း ြဖစ်ပါသည်။ 

ဤအစီရင်ခစံာသည် စမီကိံန်းလုပ်ငနး် အေကာင်အထည်ေဖာ်ေနစဉ်ကာလအတွင်း သဘာဝ 
ပတ်၀န်းကျင်င့်ှလမူေရးဆိုင်ရာ ဆိုးကျ ိးသက်ေရာက်မများကုိ ေလာ့ချုိင်မည့် နည်းလမ်းများကုိ လိုက်နာကျင့်သံုး 
ေဆာင်ရ�က်ရန ် လိုအပ်ပးီ ပတ်၀န်းကျင်ထနိး်သိမ်းေရး ဉီးစီးဌာနမှ ချမှတ်ထားေသာ စည်းမျဉ်းစည်းကမ်းများ၊ 
အြပည်ြပည်ဆိုင်ရာ လပုထ်ုံးလုပန်ည်းမျာင့်ှအညီ လပ်ုေဆာင်ရပါမည်။ 

ထိုအြပင် သတ်မှတ်ထားေသာ ကိတင်ကာကွယ်ေရးင့်ှ ေလာ့ချေရးအစီအမံများသည် ပတ်၀န်းကျင်ှင့်လမူေရးဆိုင်ရာ 
ဆိုးကျ ိးသက်ေရာက်မများကုိ ကာကွယ်ြခင်း သုိမဟတ်ု အနည်းဆုံးြဖစ်ေစရန ် သင့်ေလျာ်ေသာ 
ပတ်၀န်းကျင်စမံီခန�်ခွဲမစနစ်ကုိ ေထာက်ပံ့ေပးုိင်ပါသည်။ 
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Executive summary 
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1. Executives summary
1.1 Introduction

The proposed project has started with the Memorandum of Understanding between the Ministry 

of Environment, Korea (MoE), Korea Environment Industry and Technology Institute (KEITI) 

and the World Bank (WB) Group to support waste management in Myanmar since 2017. In 2018, 

KEITI, WB and the Ministry of Natural Resources and Environmental Conservation 

(MONREC) jointly promoted the Technical Assistance (TA) for Mandalay's solid waste 

management investigation and project development collaborating with Mandalay City 

Development Committee (MCDC). 

In principle, the project will be the LFG recovery Clean Development Mechanism (CDM) project 

in Myanmar. The project is to capture and flare the landfill gas (LFG) generated from the landfill 

site applying the (CDM) which allows emission-reduction to earn certified emission reduction 

(CER) credits, each equivalent to one tonne of CO2. 

The Kyar Ni Kan landfill site receiving wastes from the townships of the Aung Mye Thar Zan, 

Chan Aye Thar Zan, Maha Aung Myea is situated approximately 17 km north part of Mandalay. 

The exact GPS information of Kyar Ni Kan landfill site is Latitude: 22.086969 and Longitude: 

96.162812. The proposed project covers the total area of 7 ha.  

The Environmental management Plan (EMP) of the Kyar Ni Kan Landfill Gas to Energy project 

has been conducted by the consultant team of Environmental Quality Management Co., Ltd in 

accordance with the EMP procedures (2015) stated by the Environmental Conservation 

Department (ECD), MONREC. 

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

Table 1.1: The government registration/approvals for the project 
1 Environmental Company Registration Number 2690/2012-2013 

2 Date of Recommendation from Environmental 

Conservation Department, Ministry of Natural 

Resources and Environmental Conservation to 

conduct the EMP. 

9th June 2020 

The main aim of this work is to reduce adverse impacts of the proposed project and its activities 

on the health and environment together with the promotion of the project sustainable 

development. 

1.2 Objective 

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
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 and international level  

 • Interviews with people concerned with the project as well as the respective government   

   bodies  

 • Both primary and secondary data collection  

 • Environmental baseline monitoring  

• Stakeholders consultation and disclosure through focus group meetings, Key Informant 

Interviews and door to door household surveys 

• Reporting back 

 

1.3 Policy, legal and institutional framework 
  
The EMP has been prepared in accordance with the respective laws 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 

 

 

1.4 Project description and alternatives selection 
 
The project activities involve the capture of methane to produce electricity for the on-site needs. 

In the process, heat will also be used to evaporate leachates. A back-up enclosed flaring unit will 

also be part of the project.  GHG emission reductions will result from the efficient combustion of 

otherwise flared LFG, in the power generation, leachate evaporation, and flaring equipment. 

 

The project involves methane destruction through burning and combustion in internal-combustion 

engines, while generating energy that will be used internally in the landfill. Other activities also 

include a gas extraction system, equipment for gas burning, a gas pre-treatment plant and gas 
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reception engines, as well as the engines for burning the Landfill Gas (LFG) generated at  

dumping zone. 

 

The Power Plant will be installed comprehensively over the closed areas of the landfill. 

Installations will include initially approximately 112 (vertical extraction wells of high-density 

polyethylene pipes (HDPE). The plant also includes an automatic flare & generator plant 

composed by blowers, moisture separator and enclosed flaring & generator plant, and the LFG 

measuring and recording equipment. The flaring plant will have a maximum capacity of 500 

Nm3/hr and generator plant will have a maximum capacity (500kW X 1 set) and destruction 

efficiency between 98% and 100%. 

 

In general, the whole project comprised of the following phases:  

Phase (1) LFG Collection Facility 

Phase (2) Flaring System 

Phase (3) LFG Generation 

 

1.4.1 Current use of the location 
  
The main part of the proposed Kyar Ni Kan landfill gas recovery project will be occupied by the 

perimeter fence, entrance gate, power station, administration building, workshop, parking areas, 

leachate treatment reservoirs, social and changing room for workers, monitoring wells, drainage 

system. 

 
1.4.2 Operation phase 
 
(i) Power requirement 
  
The total power required for the proposed unit will have a maximum capacity of 500 Nm3/hr for 

the flaring plant. There is one generator in the operation site (generator plant will have a 

maximum capacity 500 kW (500 kW X 1 set) which are for lighting and operation process, etc.  

 

(ii) Water requirement 
  
The main sources of water are assumed that tube wells and public supply will be utilized for the 

construction phase, operation phase and decommissioning phase. 

 

There may be one tube well having approximately 200-300 feet depth based on Mandalay 

hydrogeology information and capacity of producing average 800-1,000 gallons per hour from the 

tube well will be settled. The total water usage of the project site during the construction phase 

and decommissioning phase would be approximately 30 m3/day (7,925 gallons/day). The total 

water requirement for construction period (6 months) is 5,400 m3 /6 months (1,426,500 gallons/6 

months). The required water for construction of proposed project is being supplied from the public 
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supply through water pipelines and stored water storage tanks (6,400 gallons and 32,000 gallons) 

in the project site.  

 

The total water usage of the project site during the operation phase would be only for shower and 

toilet which can be assumed as 100 gallons per day per person. For drinking water, purified 

drinking water bottles are being used. 

 

(iii) Workforce requirement and staff categories 
  
During the construction phase, all the staff members of the project have to finish Occupational 

Safety and Health Administration (OSHA) training before going to the construction site. The 

required human resources of the project are detailed in the chapter (4).  

 

(iv) Waste management 
 
Being situated at the waste disposal site, the various kinds of wastes released from the project site 

will be transferred after waste segregation by using tipper trucks to the waste disposal site nearby.  

 

(v) Safety measures 
 
As safety measures for staff / workers during operation, employees will be equipped with: 

   • Ear plugs 

   • Gloves 

   • Boots 

   • Dust Masks 

   • Helmets 

  • Protective uniform 

 

1.5 Alternatives selection 
  

Concerning the alternative development, there is no alternative option that would prevent all 

potential environmental and social impacts due to the Landfill Gas Recovery and Generation 

Project at the Kyar Ni Kan landfill site. Objective of the project is intended to ensure environmental 

conservation through innovation and improvement of final waste disposal site in Mandalay city 

based on the Goal (B) of Mandalay City Waste Management Strategy and Action Plan (2017-

2030).   

 

Furthermore, the proposed project activity faces a number of barriers of which the economic 

unattractiveness, lack of technical know-how, lack of availability of equipment. Thus, the 

implementation of this project activity will assist the Government of Myanmar in demonstrating 

the practice of landfill gas recovery, in building of local know-how about LFG recovery and flaring 

& generator system about correct landfill site management plan. 
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In addition, the conversion of unsanitary landfills to sanitary landfills requires additional 

equipment, such as leachate treatment and soil cover, which requires significant financial support.  

 

The private companies may not earn the profits by investing on such sanitary landfills which are  

a prerequisite for an LFG power plant.  

.  

Furthermore, the implementation of the project activities will also demonstrate how the UN CDM 

process could assist in making the practice of LFG recovery economically viable for only the 

Korean companies with the strongest sales revenue of UN CDM CERs. 

 

1.6 Description of the surrounding environment, impact and risk assessment, and 
mitigation measures 
 
1.6.1 Local climate and meteorology 
 
The Mandalay lies on 83m above the sea level and its climate is a local steppe climate. A steppe 

climate, with cold winters and hot, dry summers, and little rainfall throughout the year. 

 
1.6.2 Patheingyi Township 
 
The Patheingyi township where the project site located has a hot and humid climate with opinion 

temperature 37°C and minimum temperature 29°C (2019). The Patheingyi township experiences 

monsoon rains and is considered to be a tropical savannah, averaging 624 mm of rain annually 

(2019).  

 

(i) Onsite meteorology 
The onsite meteorology data measured indicated temperature, relative humidity, and wind speed 

and wind direction. Table 5.2 shows the average temperature was around 23° C and relative 

humidity was 47%. These parameters do effect on the air quality status. 

 

1.6.3 Ambient air quality  
The baseline ambient air monitoring was carried out at the Kyar Ni Kan landfill site as well as the 

vicinity located within 2 km of the project site in September, 2020 in order to reveal the existing 

air quality status at and around the proposed project. 

 

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), Sulphur Dioxide (SO2) and Nitrogen Dioxide (NO2), Ozone 

(O3) along with meteorology condition at the monitoring site. 
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Both The 24 hr average of particulates and gases level at and around the Kyar Ni Kan landfill site 

met the EQEG guidelines. 

 

Table 1.2: Baseline particulates concentration and gases quality at and around Kyar Ni Kan 
landfill site 

Parameters  Concentration EQEG Guideline 
Particulates   
PM10 20a±10b 

20c(10d-30e) 

(24hr) 

50(μg/m3) (24 hour) 

PM2.5 4a±1b 

4c(3d-5e) 

(24hr) 

25 (μg/m3) (24 hour) 

Gases 
SO2 (24hr average) 6a±5b  

6c(1d-10e) (24hr) 

20 (μg/m3) 

(24 hour) 
CO (1 hr average), 115a±48b  

0c(0d-884e) (1hr) 

30,000 

(μg/m3) (1hr) 

CO (8-hour average) 105a±49b  

85c(10d-240e) (8hr) 

10,000 

(μg/m3) (8hr) 
O3 (8-hour average) 33a±6b  

32c(22d-47e) (8hr) 

100 (μg/m3) 

(8hr) 
NO2 (1 hr average), 7a±1b  

6c(0d-22e) (1hr) 

200 

(μg/m3) (1hour) 
a Average b SE c Median d Min e Max 

 

Air quality impact assessment during the construction phase 
 
Air quality impacts associated with construction of the proposed project would include fugitive 

dust and gases emissions from fossil-fuel-fired construction equipment, open burning and 

temporary fuel transfer systems and associated storage tanks. The impact significance is rated as 

“Medium”. 

Air quality impact assessment during the operation phase 
The NOx and CO gases will be emitted from the following process that will further escalate air 

pollution issues: 



 

1-7 
 

a) Phase (2) Flaring System 

b) Phase (3) LFG to electricity generation 

 

The USEPA preferred AERMOD model was run to assess the dispersion and impacts of the gases 

(CO & NOx) emissions on the ambient air quality in the project area. 

 

This study run AERMOD simulation for the dispersions of CO and NOx emissions from the 

proposed landfill gas recovery and Generation at Kyar Ni Kan landfill sites in two phases: 1) Phase 

2 with one flare, and 2) Phase 3 with 2 flares (same as phase 2) plus and 1 generator in Kyar Ni 

Kan.  

  

Phase (2)  
The results show that in Phase 2, the levels of NO2 and CO with different averaging times (1h, 

8h, annual) are well below the respective Environmental Quality Emission Guideline (EQEG) 

stated by ECD, World Health Organization (WHO) guidelines and ambient air quality standards 

of United State Environmental Protection Agency (US EPA NAAQS). The maximum (first 

highest) concentrations of these pollutants founded within 50-100 m from the point emission 

sources at Kyar Ni Kan landfill site and dispersed following the prevailing wind direction, i.e. 

southeasterly wind. 

 

Due to its downwind location, Kyar Ni Kan emission plume will less significantly affect the 

Mandalay city comparing to the upwind- located Taung Inn Myauk Inn.   

Phase (3)  
A generator will be installed in KNK site which would increase the emissions at KNK. The 

pollution levels in the KNK site in Phase 3 which show higher maximum concentrations of NO2 

and CO in different averaging time than those in Phase 2. The plume dispersion patterns of 1h 

CO and 1h NO2 in Phase 3 which also follow the main southeasterly wind direction, but the KNK 

plumes spread over larger area than that in Phase 2 due to the increase in the emission rate. 

However, the first highest concentrations of NO2 and CO over the domains are well below the 

EQEG (ECD), WHO GV and US EPA NAAQS, respectively. 

 

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 from construction process, the workers and a group 

staff working both outdoor and indoor must wear appropriate masks as a good working practice 

during the project activities. Monitoring process must be conducted annually particularly if the 

new machineries are installed in the project process. Mitigation measures for all phases will be 

detailed in the respective sections. 
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1.6.4 Carbon emission 
 
In terms of the CO2 emission from the proposed project, the electricity sector does not directly 

produce the emission of CO2 and GHG. The potential gas emissions source from generator which 

are only standby has been considered as negligible. 

During the construction phase, the power requirements for the project activities will be depending 

on the national grid line but one generator will be standby if there is electricity failure. Thus, there 

will be no CO2 emission from power requirements during the construction phase.  

During the operation phase the proposed project will have a generator plant with a maximum 

capacity of 500kW to generate electricity. The proposed project will use landfill gas fuel for 

generator. 

In the construction phase (6 months), total emission of CO2 from vehicles usages is 435.993 

metric tons of CO2. 

In the operation phase, GHG reduction rate of proposed project is 29,492 tCO2-equivalent per 

year and 294,917 tCO2-equivalent per 10 years.  

 

Thus, the potential CO2 emissions of the main use of electricity from standby generator and vehicle 

usage during in construction phase, can be assumed as negligible. 

 

1.6.5 Noise 
 
The baseline ambient noise quality monitoring was carried out at the Inn Jal village which is 

located nearest to the proposed project site in September, 2020 in order to reveal the existing 

baseline noise quality status around the proposed project. 

 

Based on the findings, the 24hr average noise levels (both day and night time) at the Inn Jal village 

compound met the EQEG. Generally, these levels were mainly captured from vehicles (Cars), and 

human activities did not exceed the noise standard level by Environmental Quality (Emission) 

Guideline (EQEG). 

 Table 1.3: The baseline noise level of the Inn Jal village 
Sr Description Concentration EQEG Guideline 
1 Day time 53a±0.3b 

51c(27d-68e) dB 
55 dB 

2 Night time 36a±0.2b 
33c(22d-47e) dB 

45 dB 

a Average b SE c Median d Min e Max 

 

According to the impact assessment of noise on surrounding throughout the project activities, 

generally it is rated as medium. Moreover, to protect noise from the proposed project process, the 

workers and staff must wear ear muffs as a good working practice during construction process.  
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Monitoring process must be conducted for annually particularly if the new machineries are 

installed in the factory. it will become less significant if the mitigation measures stated are 

followed accordingly.  Mitigation measures are detailed in the respective sections. 

 

1.6.6 Vibration 
 

The baseline ambient vibration quality monitoring was carried out at the Kyar Ni Kan landfill 

site which is located nearest to the proposed project site in September, 2020 in order to reveal the 

existing baseline vibration quality status around the proposed project. 

 

Based on the findings, the 24hr average vibration level of around the Kyar Ni Kan landfill site is 

below the detection limit <0.5m/s2 which do not exceed the whole-body vibration (WBV) Daily 

exposure limit value (ELV) (1.15 m/s2) A (8).  

 

According to the impact assessment of vibration on surrounding throughout the project activities, 

generally it is rated as medium. Moreover, to protect vibration impact from the proposed project 

process, the project activities must avoid combined of vibrating machines at the same time. 

Monitoring process must be conducted for annually particularly if the new machineries are 

installed in the proposed project, it will become less significant if the mitigation measures stated 

are followed accordingly.  Mitigation measures are detailed in the respective sections. 

1.7 Geology and hydrogeology 
1.7.1 Geology 
 
The topsoil type of Patheingyi township is mostly clay soil. The lithology of Kyar Ni Kan landfill 

site is a pleistocene (0 - 2.588 Ma) and most quaternary sedimentary rocks are found. There are 

outcrops of scheelite-bearing calc-silicate rocks and marbles.  

 

In general, 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. 

 

The existing condition of soil and aquifer layers where many local inhabitants use as their source 

of water for cooking, cleaning, and drinking are presented in detail in the chapter (5).  

 

1.8 Baseline water quality 
The total (12) water parameters including chemical, physical and bacteriological parameters 
which are significantly important for the human health and surrounding environment were 
analyzed from both surface and ground water accordingly.  
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(i) Surface water 

The water sample from the Se Taw Gyi creek which is located within 2km of the proposed project 

site was collected for physical, chemical and bacteriological characteristics analysis.  

 According to the WHO drinking water standards, the parameters more or less met the standards 

except bacteriological result indicating that the surface water is needed to be disinfected for 

drinking purpose. 

Table 1.4: The Surface water results along with the permissible limits of Se Taw Gyi Creek 
No. Test 

Parameters 
Unit Surface 

Water 
WHO 

Drinking 
Standard 

US EPA 
Drinking 
Standard 

NEQG 
Guideline 

Remark 

1 Color mg/L Clear/5 NA NA NA Normal 

2 Turbidity NTU - NA NA NA Normal 

3 pH 8.2 6.5-8.5 6.5-8.5 6-9 Normal 

4 Total solids mg/L 225 NA NA NA 

5 Total 

Hardness 

mg/L 100 NA NA NA 

6 Total 

alkalinity 

mg/L 100 NA NA NA 

7 Calcium mg/L 24 NA NA NA 

8 Magnesium mg/L 10 NA NA NA 

9 Chloride mg/L 20 NA 250 NA Normal 

10 Sulphate mg/L 19 NA 250 NA Normal 

11 Iron mg/L Nil NA 0.3 3.5 mg/L Normal 

12 Total 

Coliform 

CFU/ML 5/5 NA NA 400/100ml 

NA= Not Available 
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(ii) Ground water 
Two ground water samples were taken from the households which are located form the nearest 

two villages in order to reveal the existing ground water status.  

The Ground water results along with the permissible limits of Kyar Ni Kan village and Inn Jal 

village are as follows: 

Table 1.5: The Ground water results along with the permissible limits of Kyar Ni Kan village 
No. Test 

Parameters 
Unit Ground 

Water 
(Tube 
Well) 

WHO 
Drinking 
Standard 

US EPA 
Drinking 
Standard 

NEQG 
Guideline 

Remark 

1 Color mg/L Clear/5 NA NA NA Normal 

2 Turbidity NTU - NA NA NA Normal 

3 pH 7.5 6.5-8.5 6.5-8.5 6-9 Normal 

4 Total solids mg/L 1150 NA NA NA 

5 Total 

Hardness 

mg/L 420 NA NA NA 

6 Total 

alkalinity 

mg/L 650 NA NA NA 

7 Calcium mg/L 40 NA NA NA 

8 Magnesium mg/L 77 NA NA NA 

9 Chloride mg/L 140 NA 250 NA Normal 

10 Sulphate mg/L 192 NA 250 NA Normal 

11 Iron mg/L Nil NA 0.3 3.5 Normal 

12 Total 

Coliform 

CFU/ML 5/5 NA NA 400/100ml 

NA = Not Available 

Table 1.6: The Ground water results along with the permissible limits of Inn Jal village 
No. Test 

Parameters 

Unit Ground 
Water 

(Tube 
Well) 

WHO 
Drinking 
Standard 

US EPA 
Drinking 
Standard 

NEQG 
Guideline 

Remark 

1 Color mg/L Clear/5 NA NA NA Normal 

2 Turbidity NTU - NA NA NA Normal 

3 pH 7.3 6.5-8.5 6.5-8.5 6-9 Normal 

4 Total solids mg/L 985 NA NA NA 
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5 Total 

Hardness 

mg/L 520 NA NA NA 

6 Total 

alkalinity 

mg/L 450 NA NA NA 

7 Calcium mg/L 72 NA NA NA 

8 Magnesium mg/L 82 NA NA NA 

9 Chloride mg/L 100 NA 250 NA Normal 

10 Sulphate mg/L 230 NA 250 NA Normal 

11 Iron mg/L Nil NA 0.3 3.5 mg/L Normal 

12 Total 

Coliform 

CFU/ML 3/5 NA NA 400/100ml 

NA = Not Available 

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

or less met the standards except bacteriological result indicating that the ground water is needed 

to be disinfected for drinking purpose. 

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, 

generally it is rated as medium. If the monitoring process and mitigation measures are carried 

out accordingly, the impact significance will be reduced to negligible. . Mitigation measures are 

detailed in the respective sections. 

1.9 Soil Quality 

The total (15) soil parameters including chemical and physical parameters which are significantly 

important for the environmental health were analyzed and compared with 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. The detail information of soil quality findings is presented in the following 

section. 
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Table 1.7: Soil analysis of Kyar Ni Kan landfill site 
Sr.no Parameters Unit Results FAO Soil 

Bulletin 65 
& Dutch 
Standards 

Remark 

1 Moisture % 1.72 

2 pH (1:2.5) 8.3 

3 EC mS/cm 0.12 

4 Total N % 0.25 

5 Available P ppm 7.93 

6 Available K2O mg/100g 15.25 

7 Exchangeable cations 

K+ meq/100g 0.32 

8 Cadmium ppm ND 0.8 

9 Chromium ppm ND 

10 Lead ppm 3.24 85 Normal 
11 Zinc ppm 1.84 15-150 Normal 
12 Copper ppm 2.06 20-300 Normal 
13 Iron ppm 55.1 15-150 Normal 
14 Manganese ppm 89.88 

15 Texture 

Sand % 46.7 

Silt % 31.03 

Clay % 22.27 

According to the impact assessment of the project on soil quality throughout the construction, 

operation and decommissioning phase, generally it is rated as medium. If the monitoring process 

and mitigation measures are carried accordingly, the impact significance will be reduced to less 

significance. Mitigation measures are detailed in the respective sections. 

1.10 Solid Waste 

 The Kyar Ni Kan land fill site is receiving domestic wastes approximately 500 tons/day average 

from the townships of Aung Mye Thar Zan, Chan Aye Thar Zan and Maha Aung Myay and it has 

been approximately total 309,600 tons of MSW. Among the various kinds of wastes, nearly 80% 

is organic wastes.  

According to the impact assessment on solid waste throughout the construction, operation and 

decommissioning phase, generally it is rated as medium. If the monitoring process and mitigation 

measures are carried accordingly, the impact significance will be reduced to less significance. 

Mitigation measures are detailed in the respective sections. 
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1.11 Biological environment 

The baseline biodiversity survey was conducted in order to identify biodiversity as well as 

ecosystem services. 

There are two Reserved Forest in this township named Taung Kyun and Sa-Khan-Gyi and the 
total area is 33,344 Ac. Another total two areas which are Protected Public Forest named Yan-

Kin-Taung and Mae-U-Taung is 1835.38 Ac. The private commercial plantation is about 1,024.7 

Ac. The geomorphology of the area comprises of reserved forests between mountains. Due to 

shifting cultivation, urbanization and charcoal production, the natural forest had been lost in this 

township except the protected forest. 

The Kyar-Ni-Kan site is located near the Taung Kyun Reserved Forest which comprises the Dry 

Hill Forest and the Deep Tropical Mixed Deciduous forest. The flora survey was carried out by 

the forest inventory method to identify the species composition, density and distribution. 

A total of 33 plant species were observed during the survey. 

(i) Observation of flora 

The unique features of the forests are the In, Kyun, Pyin-ka-doe, Bamboo, Tamalan, and Kyoe 

which are the dominant species in this site. The regeneration of Pyin-ka-doe trees are found 

everywhere in the forests.  

There were 33 tree species noted during the biodiversity survey. During the field reconnaissance, 

the endemic Dipterocarpus tuberculatus, Acacia catechu were noted. The main iconic floras 

found near the proposed project site are the more mature Dipterocarpus spp. It was found out that 

there is no major weed problem, and no new species in the areas. 

(ii) Observation of fauna 

Regarding the fauna survey area, according to both field surveys and community interviews, 20 

species of bird, 11 species of mammal, 21 species of reptile/amphibian, and 15 species of fish 

were identified. 

The detail information was presented in the respective chapter (5).  

(iii) Cultural Heritage 

There are ancient pagodas around the Kyar Ni Kan Landfill Site. Tha Khin Ma Taung ancient 

pagoda and Phoe Doe ancient pagoda are situated on the way from Mandalay to Kyar Ni Kan 

Landfill Site. 
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1.12 Cumulative impact assessment 

This section assessed the cumulative impacts of air emissions, noise, waste water discharge and 

solid wastes resulting from the activities of the proposed project on the local environment. It is the 

process of assessing the incremental effects of various actions of the project.  

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 were found at the national 

and regional levels as the proposed project is Landfill Methane Recovery Project. 

1.13 Cumulative impact on air quality 

Cumulative impacts refer to the incremental effect of several projects/activities that may have an 

individually minor, but collectively significant, impact on air quality. 

There will be cumulative negative impact on air quality as other air pollution sources such as 

cemeteries and local daily human activities (transportation, open burning and farming etc.) 

located in the surrounding area of the proposed project.  

In addition, as the two landfill gas recovery projects (Kyar Ni Kan and the Thanung Inn Myauk 

Inn) which are about 30 km apart respectively locate in the North and the South of the Mandalay 

city  

There are some increases in the cumulative effects of KNK and TIMI over the Mandalay city 
for CO in Phase 3. Furthermore, in Phase 3, there will be one more generator in KNK which 
would contribute additional emissions at this site. Therefore, there will be higher 

concentrations and larger plumes of CO and NOx from KNK.   

However, the magnitude of the effects was not significant and due to its downwind location. 
KNK emission plume will less significantly affect the Mandalay city comparing to the 
upwind- located TAMA.  

1.14 Cumulative impact on noise quality 

Cumulative noise impacts are considered for the proposed KNK landfill gas recovery project and 

other existing sources in the vicinity. The noise generated from the proposed project during the 

construction, operation and decommissioning phases and the process of other activities including 

transportations would increase noise level.  

1.15 Cumulative impact on water quality 

The KNK landfill gas recovery project is currently assumed to use the water from both tube wells 

and public supply. Nevertheless, the operation phase will be using the amount lesser than the 
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construction phase is. Thus, there will be a cumulative impact will be increased in water usage 

would be only in the construction phase. 

1.16 Cumulative impact on traffic 

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

project site particularly during  the construction phase. However, based on the existing 

infrastructure, it is more than adequate to handle the increased number of vehicles. Therefore, the 

cumulative impact in terms of “congestion” is negligible. 

1.17 Cumulative impact on solid waste and waste water 

The impact of waste disposal from the proposed project would likely to be moderately 

contribute the incremental effects of various activities nearby mainly in the construction phase 

but it will be only short term impact.. 

The cumulative effect of wastewater disposal is less impact during the operation phase of the 

project than of the construction phase.  

1.18 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.
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Table 1.8 Monitoring plan for environmental, social and health impact 

Factors Parameter & Guideline Procedure Proposed Duration 

Frequency 
of 

Monitoring 

Location 

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

Method 

Myanmar National 

Environmental 

Quality (Emission) 

Guidelines 

Duration: 24hr 

continuously 

Frequency: 

• Every six months

during operation and

once during

decommissioning

phase

• In case of any

complaint regarding

air quality, an

additional air quality

measurement may be

conducted in response

to specific complaints

(if necessary)

Will submit 

monitoring 

reports to 

the Ministry 

not less 

frequently 

than every 

six (6) 

months or 

periodically 

as 

prescribed 

by the 

Ministry. 

Nearest sensitive 

receptor or 

downwind of the 

project (complaint 

area) (if necessary) 

Noise LAeq 1 hr ≤ 70dBA Method 

Myanmar National 

Environmental 

Quality (Emission) 

Guidelines, Effective 

since 2015 in 

Duration: 24hr 

continuously 

Frequency: 

Within 1km of a 

community 
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accordance with The 

Environmental 

Conservation Law, 

2012 

• Every six months

during operation and

once during

decommissioning

phase

• In case of a complaint

regarding noise from

project site, an 

additional noise 

measurement may be

conducted (if

necessary)

Factors Parameter & Guideline Procedure Proposed Duration 

Frequency 
of 

Monitoring 

Location 

Effluent from 

the LFG 

recovery 

flaring plant 

National Environmental Quality 
(Emission) Guideline (EQEG) 

For Daily Maximum 

Concentration, 

• BOD5

• COD

• Oil and Grease

• PH

• Temperature

• Total Coliform

• Total Phosphorus

• Total Nitrogen

Method 

Analytical Methods 

followed to Standard 

Methods for effluent 

levels for municipal 

landfills, 

recommended by 

National 

Environmental 

Quality (Emission) 

Guideline (NEQG) 

Every six months 

during operation and 

once during 

decommissioning phase 

Will submit 

monitoring 

reports to 

the Ministry 

not less 

frequently 

than every 

six (6) 

months or 

periodically 

as 

prescribed 

by the 

Ministry. 

Near effluent 

source  
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• TSS

Hazardous 

and Non-

hazardous 

waste 

• Manifest Disposal and Tracking

Report

• Track waste volume

by type and disposal

location daily

• Throughout all 

phases

Regular 

Check-up 

If any, 

Incident 

Report 

At all project 

locations 

Social • Environmental watch committee

collaborated by the Municipality

• Complaint

• Monitoring and solving

• Record complaint

Monitor, investigate 

and implement 

suitable solutions 

Project area, 

community around 

project area, and 

transportation 

route 

Public and 

Occupational 

health and 

safety 

• Accidental statistics

• Cause of accidents

• Mitigation measures

Conduct summary 

report for accident 

investigation 

Project area, 

community around 

project area, and 

transportation 

route 
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1.19 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 project activities and major 

disasters as well. 

In the proposed Landfill Gas to Energy project, 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 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 proposed project. 

• Fire/ Explosion

• Toxic release, Oil spill

• Person(s) falling from the height

• Collapse of lifting appliances, buildings, sheds

• Cement Dust

• Vehicles accidents and injuries

Thus, this chapter described the strategy how to manage all possible emergencies along with 

actions required and written procedures to be carried out in order to respond the emergency 

situations that may arise during the production process. It provided guidance on actions and lines 

of communication in the event of an emergency and outlined the respective responsibilities of the 

proposed project. Furthermore, Medical emergency response plan including general provisions 

and first aid emergency treatment and Emergency response plan for dust and chemical exposure 

were described. 
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1.20 Public consultation and disclosure 

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 In Jal village which is the immediate vicinity to the proposed project, 

Kyar Ni Kan Landfill Gas to Energy project in order to identify the perception of community likely 

affected by the project activities as well as their social impacts. 

Firstly, a meeting with the village head, MCDC officials and some respective household members 

was held and the scope of the project along with the aim of the CDM approach was briefly 

explained. 

There are two sets of surveys for the households from the nearest village and the people who are 

living closely as well as relying on the waste disposal site for their incomes.  The survey was 

carried out using the preformed questionnaire comprising a mixture of quantitative and 

qualitative question types.  

1.21 Socio-Economic Surveys on Key Informants and local community (Inn Jal Village) 

Total households at the In Jal village is approximately 252 in numbers. 

Regarding the demographic feature, the common facilities of the In Jal village community are 

quite improved. The survey identified that all respondents are “Burmese” and religion is 

“Buddhist”. 

Looking at the age ranges, majority 32% is 40-50 yrs old and then followed by 30-40 is (18%), 

20-30 and 50-60 are (14%) each and the least is 70 above which is (3%). 

Out of total survey, Majority (87%) households have their own house while 13% households do 

not own a house. Moreover, “CGI” is used as roof for 93% of houses and only 7% of surveyed 

households is roofed with “Bamboo”. 

Total 40 households (30 households from In Gel village and 10 households nearby landfill site), 
who are representative about the information of village and attitude towards the proposed project 
were randomly selected in order to conduct socio-economic surveys for the proposed project in 
Kyar Ni Kan.
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Concerning the type of diseases, the common sickness of household members is flu (22%) and 

catching a cold (20%) followed by hypertension (10%). 

The majority (57%) get treatment from “Private clinic with doctor”. 

It is observed that the 90% of the respondents use “Electricity from National Grid”. 
For drinking water, 81% of respondents obtain from “deep well”. 

For the aspect of online communication, 87% of respondents are using internet via their phones. 

“Facebook” application is most common (96%) among them including 14% of those respondents

who use both application which are “Facebook and Viber”. 

Regarding awareness of the community on the proposed project, Majority (62%) of the total 

households know a little but 38% of respondents do not know about the project. Among surveyed 

respondents, (46%) obtain the information through “Government Agencies”. 

Then, Majority (60%) of respondents mentioned that Kyar Ni Kan Landfill Gas to Energy Project 

is “Important”, 8% stated that the project is “Very important”, but 16% mentioned that it is “Not 

important” for the community. 

Regarding positive impacts by the proposed project, 38% of surveyed respondents mentioned 

“improved environment”. 

Regarding negative impacts by the proposed project, majority (82%) responded that there are no 

negative impacts by the project. However, 5% pointed the negative impact on increased cost due 

to impact on environment and health while 4% are on health negative impact. 

Regarding the occupation, , Mostly (63%)of the surveyed respondents are “Farmers”. 

Concerning income for surveyed respondents, 32% is less than 500,000 kyats followed by (28%) 

which is between 500,001 to 1,000,000 per year. 

In the education aspect, it is observed that Majority 44% of respondents are “Primary school” 

education level and 37% have “Middle school” level. 

Regarding highest education level in family, most households (41%) have “Middle school” 

education level followed by “High school” level (24%).  

Concerning necessary development for the community, majority of respondants metioned about 

improvement of “education sector” (75%) as first priority, “solid waste disposal” (25%) as second 

priority, and improvement for “transportaion” (41%) followed by “employment oppotunities” 

(36%)  as third priority. 
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1.22 Socio-Economic Surveys on nearest community relying on the landfill site for their 
income 

There are approximately (20) households in the nearest community The survey identified that all 

respondents are “Casual workers” at the current Kyar Ni Kan landfill site. The annual income for 

majority of respondents (70%) is between 2,000,000 to 3,000,000. Majority of respondents earns 

5,000 kyats or 10,000 kyats per day by collecting recyclable wastes. 

In the education aspect, 50% of respondents have “Monastic education”, 40% have “Primary 

school” education level and 10% have “Never attended a school”.  

For Highest education level in family, most households (40%) have “Primary school” education 

level followed by “Middle school” Level (30%).  

According to the survey, the common sickness of household members is “Muscle Pain” (60%). 

All of surveyed respondents get treatment from “Private clinic with doctor” for any sickness. 

Regarding household structure, all surveyed households do not own their houses and they all are 

living in “huts” with “tarpaulin roof”. 

Concerning healthcare availability and access to education, all respondents have access to 

healthcare services but majority of the surveyed households (56%) responded that their 

daughters/sons are not able to attend the school due to “poor economic status”.  

It was observed that all respondents use “Solar” for lighting purposes and use “Firewood” for 

cooking. Majority of them (60%) get the firewood from “old landfill site”. 

Regarding farming activities, majority of them (71%) possess own farmlands. 

Majority of lands (86%) are “crop land” and other (14%) is for “perennial plantation”. 

Rice (95%) is the most common crop, grown in the community. 

It is observed that 70% of respondents breed animals and “cow” (60%) is most common animal 

for breeding in the community. 

Looking at the attitudes of the respondents towards the development of the project, 76% of the

respondents said that they agree with the development of the project, 4% of the households do not 

agree whereas 20% are not sure for the development of the project. 

Concerning to drinking water availability, all households living nearby landfill site drinks 

“Purified drinking water”.

Regarding awareness about the proposed project, all respondents do not know about the project 

at all and get information from nowhere. Thus, 80% of respondents cannot answer the question 

concerning about the importance to community by this project. 
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Among surveyed respondents who collect recyclable wastes, 100% of them collect “Metal, empty 

metal bottles and container”, 70% “Plastic bag and stuffs” and “construction wastes” and 50% 

of them collect “Paper, books and paper board”. 

Regarding unhealthy habits among community, there are only 30% of responded households for 

“smoking and alcohol consumption”. However, majority of community has habit of “Betel 

chewing”. 

Among the outcomes of the respondents, there is no fishing and plantation but there have some 

chickens around landfill site. 

All surveyed respondents answered that there are bad odors, rodents and flies at the current 

landfill site. 

For impact on their job and income, majority of respondents (80%) anticipates about negative 

impacts due to proposed project. 

There are 60% of respondents who anticipates about negative impacts on lifestyle and quality of 

life due to the proposed project. 

However, 90% of them do not anticipate about the impacts on health status while 10% expects 

positive impact on health by Landfill Gas to Energy project. 

Concerning respondents’ attitudes about positive impacts by the proposed project, most of them 

unaware about that while 20% anticipates for “increased employment” and 10% expects for 

“improved environment”. 

For negative impacts by the proposed project, majority of respondents (60%) are worried for the 

“employment and income disruption” while other 40% is unaware about any negative impacts. 

Regarding necessary development of community, respondents mentioned about “employment 

opportunity” followed by “medical service”. 

Based on their information, all respondents answered that they collect recyclable wastes from 

current dumping area at Kyar Ni Kan landfill site and do not collect from old dumping area. 

Based on the community’s perception, in general, the negative impact on socio-economy is low., 

the physical resources such as soil quality, surface water quality and ground water quality, air 

and noise quality have less negative impact due to the proposed project. There will be very low 

negative impact on human use, quality of life and cultural heritage. 
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In conclusion, this report provides the EMP for the Mandalay Kyar Ni Kan Landfill Gas Recovery 

and Generation Project 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. 

The EMP report provides the framework for the compliance auditing and monitoring 

programmes that will lead the proposed LFG recovery project to carry out its operation activities 

in accordance with the Myanmar environmental rules and regulations; International practices, 

and Health and safety regulations. 

Furthermore, the prevention and mitigation measures defined are capable of providing the 

appropriate environmental management system to ensure that environmental and social 

n e g a t i v e  impacts are prevented or minimized. 



Chapter 2 

Introduction 
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2. Introduction 
 
2.1 Background 
 
The Environmental Management Plan (EMP) has been prepared for the Kyar Ni Kan Landfill 

Gas Recovery and Flaring & Generator Plant which will be operated by the KOREA EAST-

WEST POWER CO., LTD. and the HANATEC CO., LTD based on the site assessment of the 

proposed project in cooperating with environmental and socieco aspects. 

 

The proposed project has started with the Memorandum of Understanding between Korea's the 

Ministry of Environment (MoE), Korea Environment Industry and Technology Institute 

(KEITI) and the World Bank (WB) Group to support waste management in Myanmar since 

2017. In 2018, KEITI, WB and the Ministry of Natural Resources and Environmental 

Conservation (MONREC) jointly promoted the Technical Assistance (TA) for Mandalay's 

solid waste management investigation and project development collaborating with Mandalay 

City Development Committee (MCDC).  

 

In principle, the project will be the LFG recovery CDM project in Myanmar. The project is to 

capture and flare the landfill gas (LFG) generated from the landfill site applying the Clean 

Development Mechanism (CDM) which allows emission-reduction to earn certified emission 

reduction (CER) credits, each equivalent to one tonne of CO2. 

The Kyar Ni Kan landfill site receiving wastes from the district of the Aung Mye Thar Zan, 

Chan Ayethar Zan, Maha Aung Myea is situated approximately 10 km north part of Mandalay. 

The exact GPS information of Kyar Ni Kan landfill site is Latitude: 22.086969 and Longitude: 

96.162812.  The proposed project covers the total area of 7 ha. The outcome of the project is 

to reduce emission of methane, a greenhouse gas (GHG) which contributes to global warming 

and climate change. 

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.  

 

Furthermore, Myanmar prepared the National Energy Policy Paper (NEMC) in 2014 to ensure 

the development of energy and power sectors. In addition, the government of Myanmar has 

adopted the expansion of bioenergy as a renewable energy policy and one of energy mix. 

 

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

Myanmar Environmental Conservation Law. Therefore, Korea East-West Power Company 

Limited and HANATEC 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 negative impacts of the proposed 

project on environmental components and communities nearby. It is also necessary to develop 
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adequate and feasible management plan together with monitoring plan including budget plan 

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

social responsibility (CSR) plan.  

 

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

for this Kyar Ni Kan landfill project in accordance with the appropriate procedures stated by 

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

Environmental Conservation (MONREC). 

This EMP is formulated in accordance with the existing environmental policy, laws, rules, 

regulations and instructions. It is submitted in order to receive the Environmental Compliance 

Certificate (ECC) from the Environmental Conservation Department (ECD). 

 

 

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 Environmental 

Conservation Department, Ministry of Natural 

Resources and Environmental Conservation to conduct 

the EMP. 

9th June 2020 

 

The contact details of the project proponent are as follows: 

• Company name : Korea East-West Power Company Limited and HANATEC Company 

Limited 

• Investor name : Korea East-West Power Company Limited and HANATEC Company 

Limited 

• Registration No : (EWP)  120-86-19199 

                                   (HNT)   134-86-11819 

• Registration Date : (EWP)  2001.04.02 

  (HNT)  2004.02.19 

• Expiry Date  : (EWP)  N/A 

  (HNT)  N/A 

• Address  : (EWP) 395 Jongga-ro, Jung-gu, Ulsan 44543 Korea (Korea East-West   
                                      Power  Company Limited) and (HNT) 36 Namdongdon-ro, 138    
                                          beon-gil, Namdong-gu, Incheon, Korea (HANATEC Company   
                                      Limited) 
• Type of Business : Mandalay Kyar Ni Kan Landfill Methane Recovery Project 
• Investment location : Kyar Ni Kan Landfill Site  

  

The investment and operation period of this project (10 years) will be made with 100% 

investment by Korean companies. Therefore, unlike other similar projects, it will be a 

sustainable project for the operation period, as there is no additional budget of Myanmar central 

government or local government after 2-3 years of installation.  

 

Regarding the EIA consultancy firm, it is based in Yangon, Myanmar and has got strong 

background and knowledge in the area of Environmental Assessment, and a track record of 
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over 7 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 

 
2.2 Objectives of the EMP on the project 
 
In order to be sustainable development, the environmental and social impacts shall be 

necessarily reduced accordingly together with the project development. 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)” although the project is less likely to have 

adverse impact on the environment.  

 

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 

landfill gas recovery and generation project 

2. To promote sustainable development by ensuring that the project activities do not 

undermine critical resource 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 project 

2. To detect the impacts of the project activities on neighboring environment 
including air atmosphere, noise, 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 together with the monitoring 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. 
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2.3 Methodology for the study 
 
Based on the EMP procedures issued by the Environmental Conservation Department (ECD), 

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, noise, water, waste and soil  

f) Environmental impacts assessment along with the mitigation measures on the 
issues including air, noise, visual, potable water, wastewater, 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, Legal and Institutional Framework 
 
This section lists all legislation relevant to the undertaking of industrial projects in Myanmar. 

The legislation & policy framework can be divided into the categories as follows: 

• Policy & Legal Framework (Section 3.1) 

• Contractual and other Commitments (Section 3.2) 

• Institutional Framework (Section 3.3) 

• Project’s Environmental, Social & Health 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 3.1.2 provides a list of environmental 

legislation relevant to the Project activities. 

3.1.2 National Environmental Legislation 
3.1.2.1 Overview 
 

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). 

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. The key 

sections are 21 (a, d), 37 (a, b), 45, Section 347, Section 390. 

The 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 protections 

for 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.  
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The key sections are 50 (d) 51 (a to f), 65 (e, f, g, i, j, k, l m, o, p, q).Myanmar Environmental 
Conservation Laws (2012); 
The Environmental Conservation Law (Pyidaungsu Hluttaw Law No. 9 / 2012) Key sections 

of importance are 7 (o), 14, 15, 24 and 29 related to pollution control and penalties (if) the 

proponent causes any pollution. 
Environmental Conservation Rules (2014); 
The Environmental Conservation Rules relating to the Environmental Conservation Law, were 

enacted on 5 June 2014, contain specific items relating to IEE, EIA and pollution prevention 

which fall under the powers of the Ministry Natural Resources and Environmental 

Conservation. The key sections of importance are 69. 
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 has to include 

in its evaluation environmental, social and health aspects of the environment, and has to 

identify and assess all adverse impacts and risks for environment, social issues and, if relevant, 

health that potentially could arise from the Project.     Therefore, this law will be effectively 

considered an EIA procedure framework. The key sections are paragraphs 87, 102 – 110, 113, 

115, and 117. 
National Environmental Quality (Emission) Guideline (2015) 
MONREC has established environmental quality standards, the National Environmental 

Quality Standard [Legal Reference: ECL 2012 (Section 2c) and EQEG 2015].  These 

Guidelines are noted to be the same as that recommended by the IFC General EHS Guidelines 

(2007) (World Bank Group, 2007) and the IFC sector specific guidelines (World Bank Group, 

2015). The key relevant sections are 1, 4, 5, 6, 7, 9, 12 and 13. 

3.1.2.2 Environmental Impact Assessment Procedure (2015) 
 

The EIA Procedure for Myanmar was promulgated on 29th December 2015. The Ministry of 

Natural Recourses and Environmental Conservation (MONREC) implements the procedure. 

The EIA Procedure sets out the requirements for development, assessment and subsequent 

monitoring of an EIA. The requirements to conduct an EIA are outlined in the Environment 

Conservation Law (2012) and Environment Conservation Rules (2014).   

Under Myanmar’s EIA Procedure, there is a requirement for the undertaking of an IEE or an 

EIA in order to obtain an ECC for certain development projects. 

The project proponent has to comply with CHAPTER VIII. Environmental Compliance 

Certificate, Conditions and Revisions to Conditions as follows: 

Paragraph 87. Upon receipt of the written approval from the relevant authority, the Project 

Proponent has to 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. 

The project proponent has to comply with the Responsibility for all Adverse Impacts as 

follows: 

Paragraph 102. The Project Proponent has to 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 
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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 will 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. 

Paragraph 103. The Project Proponent has to 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. 

Paragraph 104. The Project Proponent has to be responsible for, and will fully and effectively 

implement, all requirements set forth in the ECC, applicable Laws, the Rules, this Procedure 

and standards. 

Paragraph 105. The Project Proponent has to timely notify and identify in writing to the 

Ministry, providing detailed information as to the proposed Project's potential Adverse 

Impacts. 

Paragraph 106. The Project Proponent has to 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. 

Paragraph 107. The Project Proponent has to 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. 

Paragraph 108. The Project Proponent has to 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. 

Paragraph 109. The project proponent has to submit the report according to paragraph 109 of 

Environmental Impact Assessment Procedure (2015). 

Paragraph 110. The Project Proponent shall further ensure that the Ministry’s rights of access 

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

The project proponent has to comply with Paragraph 113. For purposes of monitoring and 

inspection, the Project Proponent: 

a) has to 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, has to 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. 

Paragraph 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 has to grant full and immediate 

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

Paragraph 117. The Project Proponent has to further ensure that the Ministry’s rights of access 

hereunder will extend to access by the Ministry to the Project’s contractors and subcontractors. 
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3.1.2.3 National Environmental Quality (Emission) Guideline, 2015 
 

The project proponent has to comply with Paragraph 5.  
The project proponent has to ensure emissions comply with General and industry-specific 

Guidelines as set out in Annex 1 – Emissions Guidelines for any project subject to EIA 

Procedure, as adopted by the Ministry, in order to protect the environment and to control 

pollution in the Republic of the Union of Myanmar.  

The project proponent has to comply Paragraph 7 

The project proponent recognizes 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. The specified guideline 

values have to 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. 

The project proponent has to comply Paragraph 12.  
As specified in the EIA Procedure, project proponent will engage in continuous, proactive and 

comprehensive self-monitoring of the project and comply with applicable guidelines and 

standards. For purposes of these Guidelines, the project proponent will be responsible for the 

monitoring of their compliance with general and applicable industry-specific Guidelines as 

specified in the project EMP and ECC. 

The project proponent has to comply Paragraph 13 

The project proponent will ensure that 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. 

 

3.1.3 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. The other relevant Myanmar government agencies/ requirements applicable to the 

Project are summarized below: 

• Environmental Conservation Law, 2012, Section 14,15, 16(a, b, c), 29, 30 

• Environmental Conservation Rule, 2014, Rule 69 

• Myanmar Investment Law, 2016, Section 50 (d), 51 (a to f), 65 (e, f, g, i, j, k, l, m, o, p, 

q), 73, 82, 83, 84(a, b)  

• Electricity Law,  2013, Section 35,36,37,38,39,40,41,42,43,44 

• Private Industrial Enterprise Law, 1990, Section 3 (a, b, c, d, e, f, g) 

• The Factories Act, 1951, Section 23,30,2,33,35,37,39,40 

• State-Owned Economic Enterprises Law, 1989, Section 3 

• The Petroleum and Petroleum Product Law, 2017,  Section 10 (a, d), 11, 13, 15, 16,17,18 

and 31 (a, d) 

• The Underground Water Act, 1930, Section 1,3,4,5 

• The Freshwater Fisheries Law (1991) Section 3, 40 

• Farm Land Law (2012), Section 9,14,30,113,114,115,116 

• Forest Law, 1992 

• The Protection of Biodiversity and Conservation Areas Law, 2018, Section 39 (d, e) and 
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41 (a, b) 

• The Protection of Wildlife and Wild plant and Conservation of Natural Area Rule (2002)  

• Land Acquisition Act 1894 

• The Vacant, Fallow and Virgin Lands Management Law, 2012, Section 16 and 19 

• Conservation of Rivers, Creeks and Water Resources Law, 2006 (Section 24 (b), 

21(a)(b), 19, 11(a) (b)) 

• The Protection and Prevention of Cultural Heritage Area, 2015, Section 20, 23 and 29(b) 

• The Protection and Prevention of Antique Objective Law, 2015, Section 12, 13(a) 

• The Protection and Prevention of Ancient Monument Law, 2015, Section 12, 15 and 20  

• The Protection and Preservation of Cultural Heritage Regions Law, 2019, Section 32(b), 

46 (a, b) 

• The Protection of Rights of National Race Law, 2015, Section 5 

• Import and Export Law, 2012, Section 7 

• Ward and Village Tract Administration Law, 2012 

• Public Health Law, 1972, Section 3 and 5 

• The Prevention and Control of Communicable Disease Law, 1995, Section 3, 4, 9, 11 

• The Control of Smoking and Consumption of Tobacco Product Law, 2006, Section 9 

• The Myanmar Fire Force Law, 2015, Section 25 

• Shops and Establishments Law, 2016, Section 13 to 17, 21 and 24 

• The Employment and Skill Development Law, 2013, Section 5, 14 and 30 (a and b) 

• The Workmen Compensation Act, 1923, Section 10 (a, b) and 11 

• The Labour Organization Law, 2011, Section 17 to 22 

• The Settlement of Labour Disputes Law, 2012, Section 23, 38, 39, 40, 41, 42, 43, 44, 

45 and 51 

• Minimums Wages Law, 2013, Section 12, 13 (b, c, d), 43 (e, f, g) 

• Payment of Wages Law, 2016, Section 3, 4, 5, 7, 13, and 14 

• Social Security Law, 2012, Section 11(a), 15, 18(b), 48(b), 49 and 75 

• Leaves and Holidays Act, 1951 

• The Motor Vehicles Law, 2015 and Rules, 1987 

• Myanmar Insurance Law, 1993, Section 15 and 16Forest Law, 2018, Section 12 (a) 

• The Prevention of Danger of Hazardous Chemical and related Substances Law, 2013, 

Section 16,17,23 and 27 

• Health the Care Waste Management Guidelines by Ministry of Health and Sports 

 

The project relevant laws are detailed in Table 3.3. 
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3.1.4 International Environmental Conventions, Protocols and Agreements  
 

Myanmar has ratified several international and regional conventions. Those relevant to the project are provided 3.1. 

Table 3.1: International and Regional Agreements and Conventions 

No. Conventions Year (Ratified/ 
Acceded/Accepted) 

Relation to Project 

Environment  

1 Vienna Convention for the Protection of the Ozone Layer, Vienna 1985 

Accession 16th Sep 1998 

(Vienna) & Accession 24th 

Nov 1993 (Montreal) 

Limit the use of ozone 

depleting substances 

2 
Basel Convention on the Control of Trans-boundary Movements of Hazardous 

Wastes and Their Disposal 

Entered into force 6th April 

2015 

Restrict the movement of 

hazardous materials 

3 Montreal Protocol on Substances that Deplete the Ozone Layer, Montreal 1987 1993 (Ratification) 
Limit the use of ozone 

depleting substances 

4 
London Amendment to the Montreal Protocol on Substances that Deplete the 

Ozone Layer, London 1990 
1993 (Ratification) 

Limit the use of ozone 

depleting substances 

5 
United Nations Framework Convention on Climate Change (UNFCCC), 

New York 1992 1994 (Ratification) 
Reduction in GHG 

emissions 

6 Convention on Biological Diversity, Rio de Janeiro 1992 1994 (Ratification) 

Protection of 

International 

Biodiversity 

7 
The Convention Concerning the Protection of the World Cultural and Natural 

Heritage, Paris 1972 
1994 (Acceptance) 

Protection of World 

Heritage Areas 

8 

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) 

Protection of Endangered 

Species of Wild Fauna 

and Flora 
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No. Conventions Year (Ratified/ 
Acceded/Accepted) 

Relation to Project 

9 
ASEAN Agreement on Conservation of Nature and Nature Resources, Kuala 

Lumpur, 1985 
1997 (Signatory) 

Conservation of Natural 

Resources 

10 Kyoto Protocol to the Convention on Climate Change, Kyoto 1997 2003 (Accession) 
Reduction in GHG 

emissions 

11 ASEAN Agreement on Trans-boundary Haze Pollution 2003 (Ratification) 
Restrict the movement of 

hazardous materials 

12 Stockholm Convention on Persistent Organic Pollutants (POPs), 2001 2004 (Accession) Restrict the use of POPs 

13 Ramsar Convention on Wetlands of International Importance 2005 (Accession) 
Conservation of 

Important Bird Areas 

14 Establishment of ASEAN Regional Centre for Biodiversity 2005 (Signatory) 
Conservation of 

Biodiversity 

15 Declaration on ASEAN Heritage Parks  

  

2003 (Signatory) Protected 

Areas 

Social, Labour and Health   
16 Universal Declaration of Human Rights (UNDHR) signed International Labour Law 

Requirements 
17 Convention on the Rights of the Child 1991 (acceded) 

18 Convention on Elimination of All Forms of Discrimination against Women 

(CEDAW) 

1997 (acceded) 
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No. Conventions Year (Ratified/ 
Acceded/Accepted) 

Relation to Project 

19 Relevant ILO Conventions in force in Myanmar: 

• C1 Hours of Work (Industry) 

• C14 Weekly Rest (Industry)  

• C2 Unemployment Convention, 1919 (No. 2) 

• C6 Night Work of Young Persons (Industry) Convention, 1919 (No. 6) 

• C11 Right of Association (Agriculture) Convention, 1921 (No. 11) 

• C14 - Weekly Rest (Industry) Convention, 1921 (No. 14) 

• C17 Workmen’s Compensation (Accidents) 

• C18 - Workmen's Compensation (Occupational Diseases) Convention, 

1925 (No. 18) 

• C19 Equality of Treatment (Accident Compensation) 

• C21 - Inspection of Emigrants Convention, 1926 (No. 21) 

• C26 - Minimum Wage-Fixing Machinery Convention, 1928 (No. 26) 

• C29 Forced Labour Convention 

 

 • C42 Workmen’s Compensation (Occupational Diseases) Revised 1934 

• C52 Holidays with Pay 

• C63 Convention concerning Statistics of Wages and Hours of Work, 

1938 (No. 63) Excluding Parts III and IV 

• C87 Freedom of Association and Protection of the Right to Organize  

C182 - Worst Forms of Child Labour 

  

 
3.1.5 International Standards and Guidelines  
 

The Project will also follow International Environmental guidelines and standards including World Bank /IFC (International Finance Corporation) 

Guidelines & Industry Standards as detailed in Table 3.2. 
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Table 3.2: International Guidelines 

Applicable International Standards & Guidelines 
1 Equator Principles (2013) 
2 International Financial Cooperation/ World Bank General Environmental Health and Safety (EHS) Guidelines (April 30, 2007) 
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3.2 Contractual and other Commitments  
 

The project proponent and EMP consultant (EQM) endorses and confirms to Environmental Conservation Department: 

• The accuracy and completeness of the EMP; 

• The EMP has been prepared in compliance with applicable Environmental Conservation Law, Rules and Procedures; 

• That all the information contained in the report is accurate and a truthful representation of all findings as relating to the Project. 

 

The project proponent and its contractor and subcontractor will comply with EMP commitment, Environmental Management Plan that described 

in the EMP and all applicable Myanmar Laws & regulation requirements and all necessary International laws and Standards. 

The project proponent commitments are detailed in Table 3.3. 

 
Table 3.3: Project Relevant Commitment List 
Laws and 
Regulations Description 

The Environment Conservation Law, 2012 
The project proponent has to comply Section 7, Subsection {o) of the law and will pay compensation if the project proponent causes 

environmental impacts. 

The project proponent has to comply with Section 14.  The project proponent when 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. 

The project proponent has to comply with Section 15. If the project proponent causes a point source of pollution they have to 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 has to be arranged to dispose the wastes in accord with environmentally sound methods. 

The project proponent has to comply with Section 16 as follows: 
(a) shall be 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;  
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(c) shall comply with the directives issued for environmental conservation according to the relevant industrial estate, special economic 

zone or business. 

The project proponent will comply Section 24.  The project proponent has to allow The Ministry to conduct inspection whether or not it is 

performed in conformity with such terms and conditions or inform the relevant Government departments, Government organizations to carry 

out inspections. 

The project proponent will comply Section 29. Project proponent has to not violate any prohibition contained in the rules, notifications, orders, 

directives and procedures issued under this Law. 

The project proponent will comply Section 30.   The project proponent shall not, without permission of the Ministry, import, export, produce, 

store, carry or trade any material which causes impact on the environment prohibited by the Ministry. 

Environmental Conservation Rules, 2014 
The project proponent has to comply with Rule 69. If the project proponent does not comply according to section 69, the project proponent 

will be prosecuted according to Environmental Conservation Law, Section 31. 

Myanmar Investment Law, 2016 

The project proponent has to comply with Chapter (13), Section 51 as follows:  
(a) shall appoint of any citizen who is a qualified person as senior manager, technical and operational expert, or advisor in his investment 

within the Union in accordance with the laws;  

(b)  shall appoint them to replace, after providing for capacity building programs in order to be able to appoint citizens to positions of 

management, technical and operational experts, and advisors;  

(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 project 

proponent and employee in accordance with the labour laws and rules; 

(e)  shall ensure to obtain the entitlements and rights in the labour 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. 
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The project proponent has to comply with Chapter (16) Responsibilities of Investors, Section 65 as follows:  
(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 project proponent has to continue to carry out the investment in such land, and if not 

allowed, the project proponent has to transfer and carry out, by obtaining the permission, at the substituted place which is selected and 

submitted by him; 

(f)  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; 

(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 labour 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 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 
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investments have to be submitted the situation of environmental and social impact assessment to the Commission during the permitted 

investment period. 

The project proponent has to comply with Chapter 17 Insurance, Section 73 as follows: 
The project proponent has to ensure the types of insurance stipulated in the provision of the rules at any insurance enterprise that is entitled to 

carry out insurance businesses within the Union.  

The project proponent has to complySection 83 as follows: 
 Before any investment dispute between the investor and the Union or between the investors is brought to any court or arbitral tribunal, all 

disputing parties shall use due attempts to settle the disputes amicably.  

The project proponent has to comply Section 84 as follows if investment disputes are not able to be settled amicably:  
(a) if the dispute settlement mechanism is not stipulated in the relevant agreement, it shall be settled in the competent court or the arbitral 

tribunal in accord with the applicable laws;  

(b) if the dispute settlement mechanism is stipulated in the relevant agreement, it shall be complied with and carried out in accord with 

the mechanism. 

Electricity Law, 2014  
The project proponent has to comply with the following sections: 

Section 35. The project proponent shall not engage in electricity-related work without having obtained a license from the relevant government 

department or organization.  

Section 36. No license holder shall engage in any work except the work contained in the license.  

Section 37 The project proponent shall not perform electrical installations and repairs without having an electrical aptitude certificate.  

Section 38.  The project proponent shall not engage in electrical power generation, transmission, connection or use without having an 

electrical safety certificate. 
Section 39.  The project proponent shall not engage in the import, domestic production, export, distribution or sale of electrical appliances 

which do not conform to the norms stipulated by the relevant ministry.  

Section 40. No holder of a license to engage in electricity-related work shall perform the work jointly with, or transfer it to, someone else 

without the permission of the relevant department or organization.  
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Section 41. No holder of a license to engage in electricity-related work shall sell, mortgage, lease, exchange, or use any other method to 

transfer the license or the whole work for which the license was granted or any part thereof without the permission of the relevant government 

department or organization which issued the license.  

Section 42.  The project proponent shall not construct anything, grow trees, or engage in other inopportune activities within the electrical 

power line area.  

Section 43.  The project proponent shall not, without the permission of the holder of the license to engage in electricity related work, obtain 

electric power through a connection to the line, or waste or use electric power.  

Section 44. No one shall divert electric power, cut off a power line or destroy any electrical apparatus used an electricity-related work. 
Private Industrial Enterprise Law, 1990 
The project proponent has to comply with the following basic principles:  

Section 3. (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. 

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. 

The project proponent has to comply with the following sections. 

Section 23 Fencing of Machinery 
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(1) In the project, 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. 

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 the project 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 project 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 
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(1) No woman adolescent or child shall be employed in the project 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.  

 

Protection from Fumes 

(1) In the project, 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 the project for use inside any confined space 

referred to in sub-section (1), and where the dangerous fumes present 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 the project 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 the project, 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 
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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 the project, 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) In the project, 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) In the project, 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) In the project, 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) In the project, 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 
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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. 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) The project 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 the project 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 the project, 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 the project 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 the project -  

(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. 

State-Owned Economic Enterprises Law, 1989 
This law sets out economic enterprises to be carried out solely by the government, as well as the rights of carrying out other economic 

enterprises, and the right to form organizations. 

Chapter III - Right of carrying out other Economic Enterprises  
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Section 1 – The project proponent has the right to carry out any economic enterprise other than those prescribed under Section 3 to be carried 

out solely by the Government.  

Chapter V Offences and Penalties 
1. If the project proponent is convicted of an offence of carrying out, without the permission of the Government, any economic enterprise 

prescribed under Section 3 to be carried out solely by the Government they will be punished with imprisonment for a term which may extend to 

a period of 5 years and may also be liable to a fine. Furthermore, property both moveable and immoveable relating to the economic enterprise 

may be confiscated. 

2. If the project proponent is convicted of an offence of violating an order or any condition notified under section 4 or section 5 they shall be 

punished with imprisonment for a term which may extend to a period of 3 years and may also be liable to a fine. 

The Petroleum and Petroleum Product Law, 2017 

Section 10 (a, d), 11, 13, 15, 16,17,18 and 31 (a, d) 
The Petroleum and Petroleum Products Law (the “PPPL”) 2017 was enacted by Pyaydaungsu Htuttaw as Pyaydaungsu Htuttaw Law No. 

20/2017 on 1st August 2017 to repeal the Petroleum Act 1934. The PPPL contains the provisions on import and export, transportation, 

storage, refinery, distribution, inspection and testing of petroleum and petroleum products and issuance of relevant licenses. 

Licenses for exportation, importation, transportation, transit, storage, refinery, distribution, testing of petroleum and any petroleum products 

must be obtained from the MOEE, other relevant Ministries and any business related with the petroleum products cannot be operated without a 

relevant license. 

The Relevant Sections are 10 (a, d), 15 ,16, and 31 (a, d) 

Section 10.  The project proponent has to receive permission and licenses from The Ministry of Natural Resources and Environmental 

Conservation to carry out the following functions relating to any petroleum and petroleum product; 

(a) issuing licence for the right to store for the storage tanks and warehouses; 

(d) if it occurs environmental impacts in carrying out petroleum and petroleum product business activities, taking action, as necessary, in 

accordance with the existing laws of on-site inspection; 
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Section 11.   On all receptacles containing any dangerous petroleum and petroleum product, the warning sign of danger by stamping, 

embossing, painting, printing or any other means shall be expressed. If it is impossible to express as such, similar warning signs of the nature 

of danger of gasoline, spirit or petroleum shall be expressed in writing at the ostensible place in salient words or signs near the receptacle. 

Section 13. Through the pipeline that transports any petroleum and petroleum product, warning sign of danger shall be mentioned in writing 

in salient word or sign. 

Section 15. The project proponent desirous to transport or store non-dangerous petroleum and petroleum products locally, has to obtain 

licence if it is more than 500 gallons. However, in storing 500 gallons and less, receptacle not exceeding 200 gallons has to be used. 

Section 16.   The project proponent may without obtaining licence, store, import or transport any dangerous petroleum and petroleum product 

not exceeding six gallons not intended for sale. 

Section 17.   If it is desirous to store any dangerous petroleum and petroleum product according to section 16, the product shall be put and 

stored in the glass, stone or metal receptacle with secure cap. If it is desirous to store in the glass or stone receptacle, the volume shall not 

exceed 0.25 gallon. If it is desirous to store in metal receptacle, the volume shall not exceed 5 gallons. 

Section 18.   The driver, master of ship and owner of a machine-powered vehicle or machinery shall not require to obtain license or permit for 

the import, transport and storage of the volume of dangerous petroleum and petroleum products not exceeding 20 gallons stored to use for 

such machine-powered, vehicle or machinery, in addition to petroleum and petroleum product contained in the original tank of the machine-

powered vehicle or machinery that uses any petroleum and petroleum product. 

Section 31:   The Project proponent 

(a) has to not violate any prohibition contained in the rules, regulations, bye-laws, notifications, orders, directives, procedures and 

conditions or fail the duty to implement; 

(d) has to not have the right to carry out without undertaking the environmental impacts, in operating petroleum and petroleum product 

business activities; 

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. 
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The project proponent has to comply with 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. The project proponent shall not 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.  

The Freshwater Fisheries Law , 1991 
The project proponent has to comply with as follows: 
Section 3. Freshwater fishery shall be carried out in accordance with the following objectives:  

a. to further develop the fisheries. 

b. to prevent the extinction of fish. 

c. to safeguard and prevent the destruction of freshwater fisheries waters.  

d. to obtain duties and fees payable to the State.  

e. to manage the fisheries and to take action in accordance with the Law. 

Section 40. No one shall cause harassment of fish and other aquatic organisms or pollution of the water in a freshwater fisheries water.  

Farm Land Law, 2012 
The project proponent has to comply with as follows: 

Section 9. The following rights shall be enjoyed in connection with the right for farming:  
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(a) right to have such land in hand, right for farming and gain benefit of such farm;  

(b) right to sell, pawn, lease, exchange, or donate, in whole or in part of the right for farming in accord with prescribed disciplines;  

(c) disputes arising out of inheritance of farmland shall be decided upon by the law respective court in accord with existing law;  

(d) the duration of the right for farming shall continue so long as the stipulated conditions are not breached;  

(e) land development operation are to be carried out by doing joint-venture with the investment of rural cooperative association or private 

investors;  

(f) in accordance with Myanmar Investment Law, foreigner or organization containing foreigner are to be carried out by doing joint-

venture. 
Section 14. A person who has the permission of right for farming should not be sold, pawned, leased, exchanged or donated to any foreigner or 

organization containing foreigner without the permission of State Government. 
Section 30. In respect of the application to utilize the farmland for other purposes in the interest of the public:  

(a) The Central Farmland Management Body shall give permission to utilize the paddy land for other purposes, with the recommendation 

of the Region or State Farmland Management Body;  

(b) The respective Region or State Government shall give permission to utilize the farmland for other purposes except paddy land, with 

the recommendation of the Region or State Farmland Management Body. 

Section 113. With the expectation of upgrading the social economic life of farmer to formation of the farmer organization may be formed as per 

existing law.  

Section 114. Anyone who get the right to use farm land if he has not applied to get the permit certificate to work farm land as he is not designated 

as someone who get the right to work farm land, he shall not enjoy the benefits acquired by the person who get the right to work farm land.  

Section 115. The central farm land management committee shall designate the method to be performed regarding the spoilage and loss of permit 

certificate of the right to work farm land.  

Section 116. The central farm land management committee shall encourage effectively for the vanishing of slash and burn cultivation and to 

introduce terrace cultivation on high land for the environment conservation, not to spoil the watershed area the forest, not to spoil top soil, and 

to regulate the climate. 
Forest Law, 1992 
The Burma Forest Act 1902, with amendment made from time to time, had been in use up till the new forest legislation, Forest law 1992, was 

promulgated by the State Law and Order Restoration Council in November 1992. The new forest law, in line with the Myanmar Forest Policy, 

focuses on the balanced approach towards conservation and development issues implicit in the concept of sustainable forestry. It decentralizes 
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the management and opens up opportunities for increased private sector involvement in timber trade. Highlighting environmental and 

biodiversity conservation, the law encourages community forestry and people's participation in forest management to meet the basic needs of 

the rural people, but prescribes severe punishments for forest offences. In addition, the MOF has promulgated the Forest Rules in 1995. 

Provisions to conserve water, soil, biological diversity and the environment; sustain forest produce yields; protect forest cover; establish forest 

and village firewood plantations; sustainably extract and transport forest products. 

Biodiversity & Protected Area Law,  2018 
Section 39. If the propjet proponent commits any of the following acts, on conviction be punished with imprisonment for a term which may 

extend to maximum 3 years or with fine which may extend to minimum Kyats 200,000 or maximum Kyats 500,000 or with both- 

(d) Causing water and air pollution, causing damage to a water-course or putting poison in the water in a natural area, passing through the 

electric current, and using chemicals and explosive substances.  

(e) Possessing or disposing of pollutants or mineral pollutants in a natural area. 

Section 41. If the project proponent commits any of the following acts shall, on conviction be punished with imprisonment for a term which may 

extend to minimum 3 years to maximum 10 years or with fine- 

(a) Killing, hunting or wounding, collecting, selling a completely protected wild animal or animals controlled in national trade without 

permission, possessing or transporting or transferring such wild animal or any part thereof or blood of such animals or product deriving 

from the parts of such animals without permission; 

(b) Extracting, collecting a completely protected natural plants or plants controlled in national trade or destroying, collecting, possessing, 

selling, transferring and transporting such plant or any parts thereof or product deriving from the parts of such plant without permission. 

The Protection of Wildlife and Wild plant and Conservation of Natural Area Rule , 2002 
Project proponent must comply with Sections 4 as follows: 

 

From the day after the minister announce the natural area intended for classification or zoological and botanical garden, some prohibition can be 

inscribed, except the existing opportunity in that day, relating with the following in which the project proponent shall follow: 

(a) building new infrastructure 

(b) Killing, hunting, wounding or collecting, wild animals, possessing, selling or transporting or transferring such wild animal or any part 

thereof, and damaging, cutting, extracting and collecting natural plants or forest product. 

(c) digging, clearing the land 

(d) crop growing 
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(e) using as pasture land 

(f) burning 

(g) fishing 

(h) hunting 

(i) polluting water and air, damaging the drainage or poisoning the water, possessing or disposal of any poisonous material and waste 

metal, without permission.  

Land Acquisition Act, 1894 

 Land acquisition for a company may be carried out where it is “likely to prove useful to the public.” In these cases, the Government 

has the responsibility for carrying out the acquisition and distributing the compensation; however, the company acquiring the land 

has to provide the compensation. Compensation is based on the market value of the land and also possible damage incurred by the 

private landowner, such as loss of crops and firewood or the cost of changing residence and place of business. Land in-kind can 

also be provided in place of monetary compensation (Section 6). These losses should take place “in consideration of the 

compulsory nature of the acquisition” (Section 23). 

 

The Law sets out basic procedures governing land acquisition, including a preliminary investigation, and a procedure for 

notification of persons interested in the land. The Law also includes provision for objections to the land acquisition, in which the 

objector is granted the ‘opportunity of being heard’, where the objections raised may be further explained. However, the 

President’s decision on the objection is final, in practice giving him/her wide discretionary powers (Section 5). 

The Vacant, Fallow and Virgin Lands Management Law, 2012 

Section 16 The project proponent who has the right to cultivate or utilize vacant, fallow and virgin lands shall;  

(a)  carry out only the type of business permitted and affiliated economic enterprises.  

(b)  reclaim and carry out the permitted land until the completion of business according to the stipulation within 4 years starting 

from the day of permission. For the lapse of the prescribed period due to natural disasters or unstable situation, central committee 

may revise the stipulated term.  

(c)  not mortgage, gift, sell, lease or transfer by other means or divide the permitted Vacant, Fallow and Virgin Lands without the 

permission of the Union Government.  

(d)  pay up the land revenue for vacant, fallow and virgin lands, which he has the right to cultivate or utilize .  
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(e)  comply with the conditions relating to the right to cultivate or utilize the vacant, fallow and virgin lands prescribed by the 

Central Committee.  

(f)  not extract other natural resources above or below the ground except the permitted business.  

(g) when acquiring the required land area from the land permitted in the event of finding the natural resources within the permitted 

land and the Government is desirous to extract commercially, shall return as directed by the Union Government.  

Section 19 The project proponent has to comply with the Central Committee right to acquire the required minimum land area from the 

permitted vacant, fallow and virgin lands if one of the following conditions arises: 

(a) if the ancient cultural heritages are found in the permitted vacant, fallow and virgin lands;  

(b) if infrastructure project or special project is required to be implemented for the interest of the State;  

(c) if different resources other than the permitted type of metal is found in the permitted vacant, fallow and virgin lands for the 

mineral production business;  

(d) if the mineral resources are found in the vacant, fallow and virgin lands permitted to carry out the business contained in Section 

4, Sub- section(a), (b) and (c). 

Conservation of Rivers, Creeks and Water Resources Law, 2006  
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; • To contribute to State economic development through improving water resources and river systems; and • 

To protect environmental impact. The key sections are 11 (a, b), 19, 21 and 24. 

Section 11 The project proponent shall not:  

(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 

 The project proponent shall not 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. 

 The project proponent shall not:  

(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. 
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 The project proponent shall not:  

(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. 

The Protection and Prevention of Cultural Heritage Area, 2015 
The Protection and Preservation of Cultural Heritage Region Law, 1998 Amended by Law. No.1/2009 

Provisions to protect ancient sites and regions and cultural heritage areas from any adverse impacts due to industrialization, tourism and 

urbanization. 

Section 20 The project proponent shall not carry out any of the following in the cultural heritage region:  

(a) destroying an ancient monument;  

(b) willfully altering the original ancient form and structure or original ancient workmanship of an ancient monument;  

(c) excavating to search for antiquities;  

(d) Exploring for petroleum, natural gas, precious stones or minerals. 

Section 23 The project proponent shall not plough and cultivate or carry out any activity which may cause damage to the cultural heritage 

within the boundary notified by the Department in the cultural heritage region. 

The Protection and Prevention of Antique Objective Law, 2015 
The Protection and Preservation of Antique Objects Law (No. 43/2015) covers requirements for the finding of antique objects. 

Section 12 If the project proponent finds any object which has no owner or custodian, has to promptly inform the relevant Ward or Village-

Tract Administrator if they know or if 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. 

The Protection and Prevention of Ancient Monument Law, 2015 
The Protection and Preservation of Ancient Monuments Law (No. 51/2015). The project areas are not near any protected or Ancient 

Monuments including the Zarli Mountain. 
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Section 12 If the project proponent who finds who 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, they shall promptly inform the relevant Ward or Village-Tract Administrative Office. 

Chapter VII. Applying for prior Permission, Scrutiny and Issue 

Section 15 If the project proponent aiming at realizing any of the following 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 20 The project proponent shall not 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 obtaining 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 aeroplane 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. 

The Protection and Preservation of Cultural Heritage Regions Law , 2019 
Section 46 Concerning the drilling of petroleum or natural gas and mining of precious stones or minerals for the benefit of the State in the 

cultural heritage region- 
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(a) The project proponent shall prohibit the drilling and mining in the cultural heritage region stipulated as the global and 

national heritage regions. 

(b)  The project proponent shall carry out the drilling and mining with the permission of the government in other cultural 

heritage regions except Sub-section (a). 

The Protection of Rights of National Race Law, 2015 
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.  

Section 3 The project proponent shall 

(a) promote the sector of public co-operation in implementing the forestry policy and the environmental conservation policy of 

the Government;  

(d) develop the economy of the State, to contribute towards the food, clothing and shelter needs of the public and for perpetual 

enjoyment of benefits by conservation and protection of forests;  

(e) to carry out in accordance with international agreements relating to conservation of forests and conservation of environment; 

(f) to prevent the dangers of destruction of forest and bio-diversity, outbreak of fires, infestation of insects and occurrence of 

plant disease;  

(g) to carry out simultaneously conservation of natural forests and establishment of forest plantations;  

Import and Export Law, 2012 
Chapter IV Prohibitions 

Section 7 Project Proponent who obtained any license shall not violate the conditions contained in the license. 

Ward and Village Tract Administration Law, 2012 

Project proponent shall comply with the Ward and Village Tract Administration Law and inform the lists of people that live in the project area 

and campsite to the relevant ward/village offices.   

Public Health Law, 1972 

Section 3 The project proponent shall comply with Clause 9, Subsection 1 of Section 3.  The project proponent has to provide required 

infrastructure 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 for all works. 
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Section 5 The project proponent has to accept any inspection, anytime, anywhere if it is needed. 

The Prevention and Control of Communicable Disease Law, 1995 and Amendment of Prevention and Control of 
Communicable Diseases Law, 2011 

Section 3 In order to prevent the outbreak of Communicable Diseases, the project proponent has to work with the Department of Health 

shall to implement required activities under this section. 

Section 4 The project proponent has to comply with the measures undertaken by the Ministry of Health and the Department of Health under 

section 3 in respect of prevention of the occurrence and spread of communicable disease and control thereof." 

Section 9 If the project proponent notices occurrence of any of the following matters, the project proponent has to report 

immediately to the nearest health department or hospital: 

(a) En-masse death of animals including chicken and birds (b)  

(b) rat fall; 

(c) suspicion or occurrence of epidemic disease; occurrence of notifiable disease." 

Section 11 The project proponent in order to prevent and control the spread of a Principal Epidemic Disease has to allow the Health 

Officer to undertake the measures detailed in Section 11.  

The Control of Smoking and Consumption of Tobacco Product Law, 2006  
The Control of Smoking and Consumption of Tobacco Product Law (No. 05/2006) 

Chapter VI - Functions and Duties of Person-in-charge  

Section 9 The project proponent shall establish a smoking area and establish notice board for non-smoking area, and to accept the 

inspection of Ministry of Health as follows: 

(a) keep the caption and mark referring that it is a non-smoking area at the place mentioned in section 6 in accordance with the 

stipulations. 

(b)  arrange the specific place where smoking is allowed as mentioned in section 7, and keep the caption and mark also 

referring that it is a specific place where smoking is allowed, in accordance with the stipulations.  

(c) supervise and carry out measures so that no one can smoke at the non-smoking area.  

(d) accept the inspection when the supervisory body comes to the place for which they are responsible.  

The Myanmar Fire Force Law, 2015 
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The Myanmar fire force law, 2015 covers requirements for firefighting and fire protection.  

The project proponent shall comply with Chapter 11, Section 25 as follows: 

Section 25 The project proponent shall implement the management of fire sub-station and required equipment to ensure  

(a) No absence for organizing separate fire force 

(b) No absence to set ready for fire safety equipment 

Shops and Establishments Law, 2016 
Section 13, Project proponent has to ensure that on their project site: 
(a) Nobody under the age of 14 shall be allowed or required to work at a shop or at an establishment.  

(b) Nobody under the age of 16 shall be allowed to work more than the designated work time at a shop or at an establishment.  

Section 14, Project proponent has to ensure that on their project site: 
(a) Anyone who is over 14 and under 16 may work with the permission of a doctor stating in a recommendation letter that the person is fit to 

work. However, this person shall not be allowed to work more than 4 hours per day.  

(b) Nobody over 14 and under 16 shall be allowed or required to work from 6:00 pm to 6:00 am.  

(c) Nobody over 14 and under 16 shall be allowed or required to work at another shop or establishment on the same day after working at a 

shop or establishment.  

(d) No worker under 18 shall be allowed or required to perform work of a dangerous type or work at a dangerous workplace.  

(e) Anyone between 16 and 18 shall, with the recommendation of a doctor, be allowed to work at workplaces where it is safe and there is no 

impact on the mental and physical development, provided that this person has finished proficiency training for the relevant job, is able to 

understand and follow the directives for health and safety at the workplace, and is fit and healthy.  

Section 15, The project proponent-  
(a) shall designate at least one day per week as off-day for the worker at the respective shop or establishment.  

(b) shall not deduct the rightful salary of the worker for the off-day under sub-section (a).  

Section 16, The project proponent has to pay the salary not later than 7 consecutive days after the salary payment period of the worker 
at the shop or establishment.  
Section 17, The project proponent 
(a) shall calculate and pay the overtime fees in compliance with the agreed overtime payments based on the worked overtime hours.  

(b) shall to not request overtime work without paying overtime fees according to sub-section (a).  

Section 21, In the cases of this law, the project proponent  
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(a) shall arrange the respective documents, lists, contracts, evidence, forms and samples to be inspected by the inspector.  

(b) shall, upon request, submit the registration book kept under this law and the rules, evidence of being the owner or documents regarding the 

business of any shop or establishment to the inspector.  

Section 24, The project proponent has to comply with the following at every shop and establishment.  
(a) shall arrange for cleaning, good ventilation, and health.  

(b) shall arrange for fresh air and sufficient light.  

(c) shall arrange for it not being louder than the specified noise level.  

(d) shall arrange for the prevention of overheating [literal translation] and the prevention of fire hazards.  

(e) shall arrange for sufficient first aid boxes and medicine for the employees according to the provisions.  
The Employment and Skill Development Law, 2013 
Employment and Skill Development Law (No 29/2013).  The key sections are 5, 14, and 30 (a and b). 

Section 5 The project proponent shall employ according to Section 5 of the Employment and Skill Development Law (No 29/2013). 

Section 14 The project proponent 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 project proponent 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) The project proponent shall ensure that put in money paid under subsection (a) has to not be deducted from the wage and 

salary of the employees. 

The Workmen Compensation Act, 1923 (amended 2005) 
Workman’s Compensation Act (1923) Amended by Law No 4/2005 

Section 10 
(a, b) and 
11 

The project proponent shall compensate for death and injury during the working hours according to Workman’s Compensation 

Act (1923) Amended by Law No 4/2005. 

Labour Organization Law, 2012 
The Labour Organization Law, (No. 07/2011) and The Labour Organization Rules, 2012 were enacted to protect the rights of the workers, to 

have good relations among the workers or between the project proponent and the worker, and to enable to form and carry out the labour 

organizations systematically and independently. 
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Section 17 
to 22 

The project proponent shall: 

• Recognize the labour organizations 

• Allow the member of executive committee assigned by the labour organization to perform their duty not exceeding two 

days per month 

• Assist as much as possible if the labour organizations’ requests help which is in the interest of the factory’s workers. 

The Settlement of Labour Dispute Law, 2012 
Settlement of Labour Dispute Law (No. 05/2012) Amended by Law No. 40/2014 was enacted for the settlement of labour 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 project proponent shall fail to negotiate and coordinate in respect of the complaint within the prescribed period without 

sufficient cause. 

Section 39 No project proponent 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 investigation of the dispute before the Arbitration Body or Tribunal, to 

affect the interest of such workers immediately. 

Section 40 No project proponent 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 project proponent 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 project proponent 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 project proponent 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 project proponent, 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. 
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Section 51 If the project proponent, in the course of settlement of dispute, commits any act or omission, without sufficient cause, which by 

causing a reduction in production resulting so as to reduce the workers' benefits has to be liable to pay full compensation in the 

amount determined by the Arbitration Body or Tribunal. Such money has to be recovered as the arrear of land revenue.  

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 project proponent has to pay the minimum wage to the workers working in the commercial, production business and service in 

cash. 

Section 12 The project proponent: 

(a) shall pay wage to the worker less than the minimum wage stipulated under this Law; 

(b) shall 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; 

Section 13 
 

The project proponent: 

 (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 has to produce the said lists and 

documents upon asking to submit; 

The Minimum Wages Rules, 2013 include: 

Chapter 9 - The power and obligations of the project proponent 

Section 43 The project proponent: 

(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 has to be allowed in a week. If he has to work on the off day, overtime wage 
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shall be paid in accord with the existing law; 

Payment of Wages Law, 2016 
Payment of Wages Law (No 17/2016) covers the following requirements: 

Chapter 2 

Section 3 
 
 
Section 4 
 
 
 
Section 5 

The project proponent shall pay for salary either Myanmar Kyats or Foreign Cash permitted by National Bank of Myanmar. 

When delivery the salary (b) If the project proponent needs to pay the other opportunities or advantages, they can pay cash 

together with other materials according employee’s attitude. 

 

When the contract finish, the project proponent shall pay the salary (not more than one month) to employees. For the permanent 

worker, has to pay per monthly. If more than 100 employees, has to pay within the 5 days from the end of month. If fire the 

employees, has to pay salary within two days after fire. When employee dies due to the accident, has to pay money as insurance 

to employee’s family within two days. 

 

If the project proponent encounters difficulty to pay the wages according to Section 4 sub-section (c) because of significant 

happenings, including natural disaster, the project proponent shall report to the Department with solid evidence that wages will 

be paid at the mentioned day upon the workers’ agreement. 

 

Chapter 3 

Section 7 
 
 
 
 
 
 
Section 11 
 
 

Project proponent shall comply with all sections covering all the issue of deducted salary based on different categories. 

According to Chapter 3, Section 7, the project proponent shall deduct: 

(a) Can deduct from wages for absences except when such absence is during a public holiday or entitled leave, according to the 

law. 

(b) Accommodation charges and transportation charges, meal allowances, charges for water and electricity, taxes and errors in 

payment shall be allowed for deduction. 

(c) Can deduct from pre-issued, expensed and saved (or) contributed amount according to the law upon the employee contract. 

(d) The Employer can deduct with the judgment of the Court of Arbitrator Jury Council. 

 

According to Chapter 3, Section 11, the project proponent shall also deduct for: 
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Section 14 

(a) Direct damage which is either intentional or due to negligence or due to the failure of the employee concerned with company 

property to take proper care. 

(b) A breach of the employment contract or breech of any rules for which a fine had been previously set. 

 

No other deductions are allowed, except those covered above by Sections 7 and 11 of Chapter 3. 

 

Furthermore, according to Chapter 3, Section 10, no deductions shall ever be allowed for any workers under the age of 16. 

 

Section 14. If an Employee carries out overtime work, the project proponent shall ensure he/she is allowed the presiding overtime 

rate as set by the Law.  

 

Social Security Law, 2012 
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. 

Project proponent shall comply with all social security requirements for drilling worker including foreign experts. 

Section 11 The Social Welfare Law (2012) requires the project proponent 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 Labour 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 15 The project proponent shall ensure it meets the requirements of the social security funds 

Section 18 (b) The project proponent shall deduct contributions to be paid by worker from his remuneration and pay to the social security 

fund together with contribution to be paid by him. The employer shall also bear the expenses for such contribution.  

Section 48 
(b) 

(b) The employers may affect insurance by registering voluntarily for insurance of the workers who are not applied to provisions 

of compulsory registration for employment injury benefit insurance system, by paying stipulated contribution to employment 
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injury benefit insurance fund.  

Section 49 (a) The project proponent and insured persons of establishments where the project proponent had registered compulsorily in 

accordance with sub-section (a) of section 48 or where the project proponent had registered voluntarily in accord with sub-section 

(b) of section 48 who have paid contribution to employment injury benefit fund has to not apply to the provisions contained in 

the Workmen's Compensation Act as regards the employment injury benefit;  

(b) The insured persons who has affected insurance for employment injury benefit in accord with sub-sections (a) and (b) of 

section 48 has to be entitled only to the employment injury insurance benefits contained in this Law. 

Section 75 The project proponent: 

(a) shall prepare and keep the following records and lists correctly and submit to the relevant township social security office in 

accord with the stipulations: 

 (i) records and lists of workers’ daily attendance; 

 (ii) records on appointment of new workers, employing worker by changing of work, termination, dismissal and 

resignation; 

 (iii) records on promotion and paying remuneration; 

 (iv) records and lists of employer, manager, and administrator and records on change of them; 

(b) shall inform the relevant township social security office if the following matters arise: 

 (i) changes in number of workers and address of establishment; 

 (ii) change of employer, change of business, suspension of work, and close-down of work; 

 (iii) employment injury, decease and contracting diseases; 

(c) shall submit records of work and lists if requested by inspectorate or official assigned by the Social Security Head Office and 

various levels of Regional Social Security Office under this Law. 

 

Leaves and Holidays Act, 1951 
The Leave and Public Holiday Act, 1951 Amended by Law No. 06/2006 and No. 30/2014. The project proponent shall allow the leaves 

and holidays defined by the national government. “National” means ‘the Republic of the Union of Burma”.  

The Motor Vehicles Law, 2015 and Rule, 1987 and Rule 1987 
The project proponent shall comply with the noise, traffic and exhaust sections of the Motor Vehicle Law No. 55/15 

Myanmar Insurance Law, 1993 
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Requires any business which may pollute the environment to effect compulsory general liability insurance. 

Section 15 The project proponent shall ensure all motor vehicles effect compulsory Third-Party Liability Insurance with the Myanmar 

Insurance.  

Section 16 The project proponent 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 the Myanmar Insurance. 

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 The project proponent 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 has to 

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; 

(f) shall make medical checkup the working persons who will work in the chemical and related substances business and has 

to permit to serve in that work after obtaining the recommendation that his health is suitable for that work. This medical 

checkup records have to be kept systematically; 
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(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 The project proponent 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 The project proponent 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 The project proponent who has obtained the license shall comply with 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; 
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(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. 

Healthcare Waste Management Guideline 

Project Proponent shall manage all medical wastes / clinical wastes management in compliance with the Health the Care Waste Management 

Guideline once stipulated by Ministry of Health and Sports 
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3.2.1 Overall Commitments 
 
The Project will comply with the Myanmar Environmental Conservation Law (2012), 

Environmental Conservation Rules (2014), Environmental Quality (Emission) Guidelines 

(2015) and all necessary international standards. The project proponent 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 

Project Affected Persons (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 

requirements set forth in the ECC, all applicable Laws, the Rules, this Procedure and 

standards, Project commitments and conditions when providing services to the Project.  

• Timely notify and identify in writing to the respective departments including (Pollution 

Control Department (MCDC) and ECD (Mandalay) etc., providing detailed 

information as to the proposed Project’s potential adverse impacts. 

• Immediately inform and identify in writing to the respective ministries/departments and 

/township administrative department providing detailed information as to the proposed 

potential Adverse Impacts if any natural mineral resources, antique objects, treasure 

trove or historical things are found. 

• 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.  

• Abide by the terms and conditions, stipulations of special licenses, permits, and 

business operation certificates issued investment permitted above and under the land 

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

contracts.  

• 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. 

• Abide by the applicable laws, rules, procedures and best standards practiced 

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

and social environment and not to cause damage to cultural heritage. 

• Respect and comply with the customs, traditions and traditional culture of the ethnic 

groups in the Union. 

• 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 
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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.  

• Respect and comply with the labor laws. 

• Have the right to sue and to be sued in accordance with the laws. 

• 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) or the Ministries concerned..  

• 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.  

• 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. 

• Settle disputes, within the law, between workers, employers, consulting experts or any 

other personnel involved in the business operation.  

• 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.  

 
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 135 ethnic groups, and viewing 

macroscopically, in the central part of the country from north to south along Irrawaddy 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 
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• 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 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.  

Mandalay KyarNiKan Landfill Gas Recovery and Generation Project is located in Patheingyi 

Township in the Mandalay 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. 

It 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 the Environmental 

Impact Assessment Procedure (2015). 

3) Mandalay City Development Committee (MCDC) 
Mandalay City Development Committee (MCDC) is the city government responsible for 

financing, planning and delivering urban services including waste management in all six 

townships of Mandalay city. The Mayor who is also the Minister for Development Affairs in 

Mandalay Regional Government heads the governing body of the MCDC. The Deputy Mayor, 

Secretary, Joint-Secretary and nine Committee members for the daily operation, assist the 

Mayor. Currently, MCDC is divided into 14 departments made up of over 6,000 staff. Among 

all these departments, the Cleansing Department (overall waste management), Water and 

Sanitation Department (water supply, waste water and sanitation management), Motor 

Transport and Workshop Department (waste collection), and Playgrounds, Parkes and Gardens 

Department (city greening and landscaping), Administration Department/ Finance Department 

(administration and city finance), Revenues Department (collection of waste collection fees), 

Agriculture and Livestock Breeding Department (agricultural waste), Public Relation and 

Information Department (information gathering and sharing), and Inspection Department 
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(inspection and monitoring) are focused on waste management activities in their respective 

areas. 

Law, Bylaw, Operation Guidelines of Mandalay City Development Committee 

• The City of Mandalay Development Law (2002) 

• Revised Mandalay City Development Law – 12 Jan 2015 

• Mandalay City Development Bylaw – 14 May 2015 

• Operation Guidelines – for each set of sectoral activities 

• Conservation of Environment and Cleansing is enacted included with package of 

tasks in Amending Law on Mandalay City Development Law, 2014. 

• In bylaw, waste management and environmental conservation are taken account as 

essential requirements for Business Administration and Licensing Regulations. 

 
3.4 Project’s Environmental and Social Standards  
3.4.1 Air emissions 
 
The National Environmental Quality (Emission) Guidelines do not cover air emission 

guidelines of LFG flare and combustion.   

If so, the standard values established by Protection of the Environment Operations (Clean 

Air) Regulation, Australia, 2010 will be referred. Emissions from any internal reciprocating 

combustion engine fueled on landfill gas must not exceed the concentration limits in this 

regulation in Table 3.4. 
 

Table 3.4: Gas Emission Standards for LFG Combustion Engine 
Pollutant Standard of Concentration (mg/m3) 

Hydrogen sulfide (H2S)  5 

Nitrogen dioxide (NO2) or nitric oxide (NO) or 

both, as NO2 equivalent 

450 (internal reciprocating combustion 

engine) 

350 (flare) 

Sulfuric acid mist (H2SO4) or sulfur trioxide 

(SO3) or both, as SO3 equivalent 

100 

Volatile organic compounds as n-propane 

equivalent 

40 

 

Emissions from landfill gas flares are regulated through the Environmental Permit for the 

landfill. The emission limit values in the following table were derived from comparable 

European standards and from various research projects, and published in the previous version 

of this guidance (Environment Agency LFTGN05 2004). International standards based on the 

UK Emission Standards for Enclosed Landfill Gas Flares are also described in Table 3.5. 
 

Table 3.5: Emission standards for enclosed landfill gas flares 
Determinant Emission standard mg/m3 * 

Oxides of nitrogen as NO2 150 

Carbon monoxide CO 50-100 

Total VOCs as carbon 10 

Remark: * At STP (273K (0o C), 101.3 kPa), dry gas, 3 percent oxygen. 
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3.4.2 Wastewater  
 

With the provisions of the National Environmental Quality (Emission) Guidelines, project 

types where industry-specific guidelines are not set out in these Guidelines, have to apply the 

following general guideline values during project operations in order to incorporate the 

necessary precautions to avoid, minimize, and control adverse impacts to human health, safety 

or the environment.  

 

Table 3.6: Wastewater, storm water runoff, effluent and sanitary discharges levels  
Parameter Unit Guideline Value 

5-day BOD mg/L 50 

COD mg/L 250 

Ammonia mg/L 10 

Arsenic mg/L 0.1 

Cadmium mg/L 0.1 

Chlorine (total residual) mg/L 0.2 

Chromium (hexavalent) mg/L 0.1 

Copper 

 

 

 

 

  

mg/L 0.5 

Cyanide (Free) 

  

mg/L 0.1 

Cyanide (Total) mg/L 1 

Fluoride mg/L 20 

Iron mg/L 3.5 

Lead mg/L 0.1 

Mercury mg/L 0.01 

Nickle mg/L 0.5 

Oil and Grease mg/L 10 

pH S.U.a 6-9 

Phenols mg/L 0.5 

Selenium mg/L 0.1 

Silver mg/L 0.5 

Sulfide mg/L 1 

Temperature °C <3b 

Total Coliform 100ml 400 

Total Phosphorus mg/L 2 

TSS mg/L 50 

Zinc mg/L 2 
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3.4.3 Noise 
 
Conformance with the provisions of the National Environmental Quality (Emission) 

Guidelines provide the basis for regulation and control of noise and vibration, air emissions, 

and effluent discharges of the Environmental Conservation Law —from various sources in 

order to prevent pollution for purposes of protection of human and ecosystem health. 

 
Table 3.7: Noise standard value of Environmental Quality Guideline (EQG) 

Receptor 

 

One Hour LAeq (dBA) 

Daytime  7:00 – 22:00 Nighttime 22:00 – 07:00 

Residential, institutional, 

educational 
55 45 

Industrial, commercial 70 70 
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4.  Description of the project 
4.1 Project site location and description 
 
The proposed Kyar Ni Kan landfill gas recovery project site is located in approximately 10 km 

north of the central Mandalay city. The exact GPS information of landfill site is (Latitude: 

22.086969, Longitude: 96.162812).  
  

  

 
Figure 4.1: The Kyar Ni Kan landfill gas recovery project site located in the Patheingyi 
Township, Mandalay region 
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Figure 4.2: The map of the proposed Kyar Ni Kan landfill gas recovery project site  

 

4.2 Objectives of the proposed project 
 
The objectives of the Landfill Gas Recovery and Generation Project are as follows: 

(1) To create a cleaning and developing land use mechanism 

(2) To capture and flare the landfill gas (LFG) generated from the landfill site reducing 

atmospheric emissions of methane, a greenhouse gas (GHG) which contributes to global 

warming and climate change applying the Clean Development Mechanism (CDM) 

(3) To ensure environmental conservation through innovation and improvement of final     

            waste disposal site in Mandalay city according to Mandalay City Waste Management   

            Strategy and Action Plan (2017-2030) 

 

4.3 Project proponent information 
 
The project proponents for the Landfill Gas Recovery and Generation are both Myanmar 

Government (Ministry of Natural Resources and Environmental Conservation (MONREC) and 

Mandalay City Development Committee (MCDC)) and Korea side (KOREA EAST-WEST 

POWER CO., LTD. and the HANATEC CO., LTD). This project is aimed at reducing atmospheric 

emissions of methane, a greenhouse gas (GHG) which contributes to global warming and climate 

change.  

 

The following chart describes the detail information of the name of the project participant of 

Landfill Gas Recovery and Flaring Plant construction phase. 
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Figure 4.3: The project proponents  
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4.4 Project Schedule and financial plan 
 

Earliest project start date Construction start date (expected): 2020.12 (7 Months) 

End date of project Construction end date (expected): 2021.06 (7 Months) 

Project lifetime 10 years (2021.8.1 ~ 2031.7.31) 

For CDM projects: Expected Crediting 

Period 

10 years 

 

 
Figure 4.4: Financial Plan (Capex & Opex) 

 

4.5 Project site description 
4.5.1 Proposed activities 
 
The project activities involve the capture of methane to produce electricity for the on-site needs. 

In the process, heat will also be used to evaporate leachates. A back-up enclosed flaring unit will 

also be part of the project.  GHG emission reductions will result from the efficient combustion of 

otherwise flared LFG, in the power generation, leachate evaporation, and flaring equipment. 

 

The project involves methane destruction through burning and combustion in internal-combustion 

engines, while generating energy that will be used internally in the landfill. Other activities also 

include a gas extraction system, equipment for gas burning, a gas pre-treatment plant and gas 

reception engines, as well as the engines for burning the Landfill Gas (LFG) generated in dumping 

zones. 
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The Power Plants will be installed comprehensively over the closed areas of the landfill. 

Installations will include initially approximately 112 (Kyar Ni Kan Landfill Site) vertical 

extraction wells of high-density polyethylene pipes (HDPE). The plants also include an automatic 

flare & generator plant composed by blowers, moisture separator and enclosed flaring & generator 

plant, and the LFG measuring and recording equipment.  

 

The flaring plant will a maximum capacity of 500 Nm3/hr and generator plant will have a 

maximum capacity 500 kW (500kW X 1 set) and destruction efficiency between 98% and 100%. 

 

4.5.2  Technology to be employed 

 
The LFG collection typically begins after a portion of the landfill (known as a “cell”) is closed to 

additional waste placement. Collection systems can be configured as either vertical wells or 

horizontal trenches. Most landfills with energy recovery systems include a flare for the combustion 

of excess gas and for use during equipment downtimes.  

 

The Kyar Ni Kan proposed project will configure the most common method of LFG collection 

involving drilling vertical wells in the waste and connecting those wellheads to lateral piping that 

transports the gas to a collection header using a blower or vacuum induction system. 

4.5.3 Greenhouse gases targeted (CO2/CH4/N2O/HFCs/PFCs/SF6) 
 
The implementation of project activities in the target areas will contribute positively to climate 

change, as the emission of greenhouse gases emission will be reduced. Methane (CH4) is the main 

GHG generated at the landfill, and combustion of such gas yields carbon dioxide (CO2) which is 

less harmful (being methane 25 times as dangerous as carbon dioxide in terms of climate change); 

other compounds destroyed by flaring include ammonia. Also, electricity generated from project 

activity will replace fossil fuel power generation supplied to the grid. In the absence of the project 

this energy would have been generated with fossil fuel sources. 

 

4.5.4 Type of activities for CDM 
 
AMS-III.G.“Landfill Methane Recovery” version 10.0  

AMS-I.D.“Grid connected renewable electricity generation” version 18.0 

 

4.5.5 The collection system 

 

It will be installed comprehensively over the closed areas of the landfill. Installations will include 

initially approximately 112 vertical extraction wells of high-density polyethylene pipes (HDPE).  

 

4.5.6 Flare & Generator plant 
 
The project also includes an automatic flare & generator plant composed by blowers, moisture 

separator and enclosed flaring & generator plant, and the LFG measuring and recording equipment. 

The flaring plant will have a maximum capacity of 500 Nm3/hr and generator plant will have a 

maximum capacity 500 kW. 
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4.5.7   The equipment system 

  
The various equipment system will be installed in the proposed project: as collection wells 
and piping 

▪ Extraction system: Blowers, Valve and Flow control systems 

▪ Condensate systems: Traps and knock out vessels, pipes to remove gas condensates 

▪ Blower: Blower is necessary to pull the gas from the collection wells into the collection 

header and convey the gas to downstream treatment and energy recovery systems. The size, 

type and number of blowers needed depend on the gas flow rate and distance to downstream 

processes 

▪ High temperature Flaring Station: A flare is a device for igniting and burning the LFG. 

Flares are a component of each energy recovery option because they may be needed to 

control LFG emissions during start up and downtime of the energy recovery system and to 

control gas that exceeds the capacity of the energy conversion equipment. In addition, a flare 

is a cost-effective way to gradually increase the size of the energy generation system at an 

active landfill. As more waste is placed in the landfill and the gas collection system is 

expanded, the flare is used to control excess gas between energy conversion system upgrades 

to prevent methane from being released into the atmosphere. 

 
Figure 4.5: Landfill gas capture system 

 
4.5.8 Investment plan  

The project is expected to invest approximately USD 4.6 million in construction and operation 

over 10 years; consisting of CAPEX USD 2.6 million and OPEX USD 2.0 million (10 years). Of 

the total investment cost, the Korea East-West Power Co., LTD will invest USD 3.9 million in 

cash, and the HANATEC Co., LTD will invest USD 0.7 million in cash and kind. The Mandalay 

City Development Committee (MCDC) will give the above two investors the right to use two 

landfill sites and landfill gas over a decade. 
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Table 4.1: Summary of the financials 

Source Amount ($ Million) 

Korea East-West Power Co., Ltd. 3.9 

Hanatec Co., Ltd 0.7 

The Mandalay City Development Committee (MCDC) will give the above two investors the 

right to use two landfill sites and landfill gas over a decade. 
 
4.5.9 Requirement of electricity and fuel 
 
The total power required for the proposed unit will have a maximum capacity of 500 Nm3/hr for 

the flaring plant. Since the project is recognized for GHG reduction through annual monitoring, 

data management is critical, and the amount of LFG flow consumed must be recorded in real time. 

In addition, the concentration of LFG shall be checked and recorded. All facilities operate 24 hours 

a day, and emergency generator facilities are available in case of power failure. Two warehouse 

facilities will be constructed for storing power generation facilities and parts as well. There is one 

generator in the construction site (generator plant will have a maximum capacity 500 kW (500 kW 

X 1 set) which are for lighting and construction process, etc.  

 
4.5.10 Firefighting system  
 
Being no data available for the construction project, the following estimations were calculated as 

the maximum estimation.  

 

The carbon dioxide fire extinguishers are placed near the fuel (e.g. diesel) tanks for the potential 

of fire emergency cases. The fire extinguishers are placed next to the special purpose areas for 

emergency situations. In case of a fire emergency, approximately the volume of 32,000 gallons 

water is stored in the water storage tank within the project area. With the installation of compressor, 

air valve and fire hoses for fire protection in suitable places of the projected site and , water for 

firefighting will be used from the water storage tank. The fire safety training module is also 

designed to all staff for preventive measures to eliminate causes of fire or fire hazards in the 

workplace. 

 

4.5.11 Water requirement 
 

The main sources of water are assumed that tube wells and public supply will be utilized for the 

construction phase, operation phase and decommissioning phase. 

 

There may be one tube well having approximately 200-300 feet depth based on Mandalay 

hydrogeology information and capacity of producing average 800-1,000 gallons per hour from the 

tube well will be settled. The total water usage of the project site is approximately 30 m3/day 

(7,925 gallons/day). The total water requirement for construction period (6 months) is 5,400 m3 /6 

months (1,426,500 gallons/6 months). The required water for construction of proposed project is  
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being supplied from the public supply through water pipelines and stored water storage tanks 

(6,400 gallons and 32,000 gallons) in the project site.  

 

The total water usage of the project site during the operation phase would be only for shower and 

toilet which can be assumed as 100 gallons per day per person. For drinking water, purified 

drinking water bottles are being used. 

 
4.5.12 Auxiliary facilities 

The following assumed auxiliary facilities and other infrastructures shall be established in 

support to the functional requirements of the facility; 

• Perimeter Fence  

• Entrance Gates / Guard House / Wash Bays  

• Weigh Bridge  

• Power Station  

• Administration Building  

• Motor Shop / Work shop  

• Parking Areas  

• Leachate treatment reservoir  

• Social and Changing Room for Workers  

• Monitoring wells  

• Drainage System  

 
4.5.13 Requirement of human resources 
 
During the construction phase, all the staff members of the project have to finish Occupational 

Safety and Health Administration (OSHA) training before going to the construction site. The 

required resources (human and machinery lists) of the project are shown in the following tables 

(4.2) and (4.3). 

Table 4.2: Assumed human resource assignment for the proposed project 
Sr.No Personnel Day Night 

1 Project Manager (PM) 1  

2 Assistant Project Manager 2  

3 Site Engineer 2 1 

4 Surveyor 2  

5 QA/QC (Site Inspection) 1  

6 M&E Engineer 2  

7 Safety 2  

8 Admin 1  

9 Laboure                  15  

10 Store Keeper 1  

11 Security 1 2 

12 Driver 8  

Total 38 3 
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Table 4.3: Assumed equipment lists for the proposed project 

Sr.No Particular Quantity 
1 Dozer 1 

2 Waste compactor 1 

3 Wheel Loader 2 

4 Wheeler Dump Truck 3 

5 Material Handler 1 

6 Generator 1 

Total 9 
 
4.6 In detail technologies/measures 
 
The proposed Kyar Ni Kan project involves drilling vertical wells in the waste and connecting 

those wellheads to lateral piping that transports the gas to a collection header using a blower or 

vacuum induction system. 

This includes: 

• Levelling of the landfill surface to ensure appropriate surface drainage  

• Drilling of gas wells into the landfill and installation of a gas collection system  

• Installation of drainage facilities for the captured the gas  

• Installation of a pumping and measuring system, which will extract the gas from the landfill 

Installation of a flaring system 

 

The equipment is connected to on-site electric system to satisfy their energy needs and may use 

back-up such as reciprocating engines, turbines, microturbines, fuel cells or other energy sources. 

The gas plant is provided with full safety and tamper proof monitoring equipment including gas 

analysis, flow measurement and combustion control instrumentation to provide electronically 

recorded data of both the flow rate of the residual gas and methane content. Optionally, the 

equipment may include instruments to measure methane destruction efficiency of the controlled 

combustion flare. 

The project consists of the preparation of the landfill as well as the collection and flaring of the 

gas which is emitted from the landfill.  
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4.6.1 Covering with soil 
 
The daily cover on an operational landfill site is the layer of compressed soil or earth which is laid 

on top of a day deposition of waste. The cover helps prevent the interaction between the waste and 

the air, reducing odors and enabling a firm based upon which vehicles may operate. The clay, 

plastic, special fiber, gravel and soil are the important layers for the landfill to be safe. 

Clay barriers are generally used as liners and capping materials for landfill sites. In each case they 

isolate potentially polluting wastes from the surrounding environment such that the environmental 

impacts attributable to a landfill are minimized. 

 

 
 

 
Figure 4.6: Covering soil at proposed project 
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4.6.2 Project boundary, sources and greenhouse gases (GHGs) 
 
The project boundary is the physical, geographical site of the landfill where the gas is captured 

and destroyed/used.  

 
Figure 4.7: General layout plan of the proposed project 

 
Table 4.4: Facility of the proposed project 
Facility content Quantity 

Vertical Well 
Capturing the LFG (200A, HDPE 

10m) 
112 EA 

Main Pipe Transfer LFG to Flaring System 1EA (200m) 

Flaring System Burning Methane 500 Nm3/hr 

Generator Generate Electricity 1EA (500kW) 
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4.7 Production Process 
 
Emission reductions will be achieved through the installation of equipment above mentioned to 

draw landfill gas out of the landfill into a network of pipes, directing it to a series of gas 

conditioning equipment followed by combustion in either engine-generator sets or an enclosed 

flare.  

 

By drawing landfill gas out of the landfill and combusting it, the powerful climate change effects 

of anthropogenic methane gas which would otherwise be emitted to the atmosphere are mitigated 

as the methane is converted to carbon dioxide, a biogenic result of organic decomposition.  

 

 

 
Figure 4.8: Overview of the production process 

 

4.7.1 Processing 
 

The Project includes the following components:  

• construction of new landfill gas collection wells,  

• installation of new landfill gas condensate collection/injection wells;  

• installation of lateral piping within each cell to a collection header for the cell;  

• installation a main header pipe which collects gas from all cell collection headers;  

• installation of blowers to create a pull on the landfill gas;  

• installation of two landfill gas conditioning and compression skids  

• installation of the enclosed landfill gas flares;  

• installation of two engine-generator sets;  

• construction of a building to house Project equipment;  

• creating and staffing a landfill gas operations position to monitor and maintain the gas 
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wells and monitoring equipment;  

• conducting appropriate maintenance on all Project equipment. 

 

 

 
Figure 4.9: Landfill gas extraction, collection, flaring and electricity generation  

 

 

 

Figure 4.10: Overview process of the landfill gas recovery and electricity generation 
project 

 

4.8 Phase (1) LFG Collection Facility 
 

A total of 112 gas collection wells are planned to be installed in Kyar Ni Kan Landfill. To collect 

LFG in Kyar Ni Kan Landfill, the construction will proceed in two stages. In the first stage, 69 

collection wells will be installed in November 2020; and in the second stage, 43 will be installed 

in November 2022. The collection well will be installed in the landfill at a depth of 10 meters and 

has a diameter of 200 mm. Near the collection wells in the landfills, gravel will be installed as a 
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filter between garbage and the collector. The collected LFG will be transported to the LFG power 

plant through 100 mm and 200 mm LFG transfer pipe line. 

 

Also these pipes will end with a perforated top and will rest over a bed of rocks of 0.6m (24 inch) 

wide. The pipelines will be surrounded by gravel of 1.5 to 3.0 inch that would serve as a filter 

between the pipelines and solid waste. 60% of the pipeline length will be covered with this gravel. 

These pipes will be coupled to a HDPE pipe grid to transport the LFG to the flare & generator 

plant and LFG control plant.  

 

The diameters of the pipes that compose the grid will be 100mm (4 inch) and 200mm (8 inch). 

These pipes are joined through thermos fusion. The system is hermetically sealed to compensate 

all the pressure forces existent in the grid. 

 

 
Figure 4.11: LFG Pipeline Installation Plan Layout 
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Figure 4.12: Phase (1) Construction of landfill gas collection facility 
 
 
4.9 Phase (2) Flaring System 

 

The gas flaring facility, which incinerates LFG, is installed in each landfill at a capacity of 500 

Nm3 per hour. It operates 24 hours a day except for some maintenance periods. HANATEC has 

many installation experiences and performances in Korea, and those facilities are still in a normal 

operation. 
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Figure 4.13: Phase (2) Landfill gas flaring system 
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Figure 4.14: Phase (2) Landfill gas flaring facility 

 

4.10 Gas Monitoring  
 

Since the project is recognized for GHG reduction through annual monitoring, data management 

is critical, and the amount of LFG flow consumed must be recorded in real time. In addition, the 

concentration of LFG shall be checked and recorded. All facilities operate 24 hours a day, and 

emergency generator facilities are available in case of power failure. Two warehouse facilities will 

be constructed for storing power generation facilities and parts as well.  
 

  
Gas Analyzer Gas Flow Meter 

Figure 4.15: Gas Monitoring Equipment 
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4.11 Phase (3) LFG Generation 
 

The project also includes an automatic flare & generator plant composed by blowers, moisture 

separator and enclosed flaring & generator plant, and the LFG measuring and recording equipment. 

The flaring plant will have a maximum capacity of 500 Nm3/hr and generator plant will have a 

maximum capacity 500 kW electricity charge free service, and destruction efficiency between 98% 

and 100%.  

 

The power plant facility, which uses LFG to generate electricity, will install set of generators at 

the Kyar Ni Kan Landfill to generate 500 kW of electricity per hour. The generator will operate 

for 4 hours a day from Monday to Friday, producing about 192MWh of electricity a year. The 

electricity produced will be provided free of charge to operate the Kyar Ni Kan Landfill in 

Mandalay City. 

 

This system will have thermocouples that would allow to control the temperature of the flame in 

order to guarantee the destruction efficiency of the system standard operation and maintenance 

(O&M) program for LFG collection and system equipment will be implemented according to 

equipment manufacturer. It is projected that future well-field expansions to collect LFG from 2nd 

and 3rd areas will require new wells during each year of operation. Wells that are inefficient will 

need to be, recovered, replaced or closed. 

 

 
Figure 4.16: Phase (3) Landfill gas power generation system 
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Figure 4.17: Phase (3) Landfill gas generation 
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Figure 4.18: Open type generator Figure 4.19: Sound proof generator (non-
weather proof) 

 
Figure 4.20: Sound and weather proof type generator 
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4.11.1 Advanced control system 
 

 
Figure 4.21: Advanced engine control system for power generation efficiency 

 
Radiator : Improvement and development of thermal capacity for open type 
Inter-cooler : Improvement of mixer cooling performance 
Increase ignition system (Ignition coil, Spark plug, etc) capacity : Estimate of combustion 

phenomena due to engine rev change 

Optimization development of ECU software, ignition software, gas management control software, 

etc 

Optimization development of synchronous generator, power company connection system 

 
4.12 Alternatives selection 
 
The no alternative development option would prevent all potential environmental and social 

impacts due to the Landfill Gas Recovery and Generation Project at the Kyar Ni Kan landfill site. 

 

The proposed project activity faces a number of barriers of which the economic unattractiveness, 

lack of technical know-how, lack of availability of equipment. The implementation of this project 

activity will assist the Government of Myanmar in demonstrating the practice of landfill gas 

recovery, in building of local know-how about LFG recovery and flaring & generator system about 

correct landfill site management after closing time. 

 

In addition, the conversion of unsanitary landfills to sanitary landfills requires additional 

equipment, such as leachate treatment and soil cover, which requires significant financial support. 

Such sanitary landfills are a prerequisite for an LFG power plant. On the other hand, under the 

landfill situation in Myanmar, private companies can't invest and earn profits 

.  

Meanwhile, the implementation of the project activities will also demonstrate how the UN CDM 

process could assist in making the practice of LFG recovery economically viable for only the 

Korean companies with the strongest sales revenue of UN CDM CERs. 
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 Moreover, if the project proponent recognises and complies with 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.  In the absence of the project activity, biomass and other organic 

matter are left to decay within the project boundary, and methane is emitted to the atmosphere and 

the national grid will continue to produce electricity with the current mix of power sources, 

including natural gas and coal. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 5 
 

Description of the Surrounding Environment 
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5. Description of the surrounding environment 
5.1 Introduction 
 
This chapter reports a description of the surrounding environment of project 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. 

 
5.2 Local climate and meteorology 
 
The Mandalay lies on 83m above the sea level and its climate is a local steppe climate. A steppe 

climate, with cold winters and hot, dry summers, and little rainfall throughout the year.  

 

Table 5.1: Meteorology data of Mandalay 
Meteorology  Meteorology 

Data 
Station Unit Hour Year 

Minimum 

Temperature 

in a year  

22.5 Mandalay °C _ 2018 

Minimum 

Temperature 

in a year 

(2018) 

33.7 Mandalay °C _ 2018 

Average 

annual 

pressure 

1010.2  Mandalay hPa 09:30 2018 

Average 

annual 

pressure 

1005.7  Mandalay hPa 18:30 2018 

Average 

annual Dry 

Bulb 

26.6 Mandalay °C 09:30 2018 

Average 

annual Dry 

Bulb 

30 Mandalay °C 18:30 2018 

Average 

annual Wet 

Bulb 

23 Mandalay °C 09:30 2018 

Average 

annual Wet 

Bulb 

24.5 Mandalay °C 18:30 2018 
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Average 

annual Dew 

Point 

21 Mandalay °C 09:30 2018 

Average 

annual Dew 

Point 

21.7 Mandalay °C 18:30 2018 

Average 

annual wind 

speed 

1.9  Mandalay m.p.h 09:30 2018 

Average 

annual wind 

speed 

1.2  Mandalay m.p.h 18:30 2018 

Average 

annual wind 

direction 

South and 

South East 

Mandalay  09:30 2018 

Average 

annual wind 

direction 

CALM Mandalay  18:30 2018 

Source: Meteorology Department, Mandalay (2018) 
(i) Surface wind speed and flow directions (blowing to) in Mandalay 
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Figure 5.1: Surface wind speed and flow directions (blowing to) in Mandalay 

(Source: WRF-MMIF form Mandalay) 
 
 
5.2.1 Patheingyi Township 
 
The Patheingyi township where the project site located has a hot and humid climate with opinion 

temperature 37°C and minimum temperature 29°C (2019). The Patheingyi township experiences 

monsoon rains and is considered to be a tropical savannah, averaging 624 mm of rain annually 

(2019).  

 

 

 

 

 



 

5-4 

 

(i) Onsite meteorology 
 
The onsite meteorology data measured indicated temperature, relative humidity, and wind speed 

and wind direction. Table 5.2 shows the average temperature was around 23° C and relative 

humidity was 47%. These parameters do effect on the air quality status. 

 
Table 5.2: Meteorology data obtained from air quality sampling stations at Kyar Ni Kan 
Landfill Site 

Parameters  Kyar Ni Kan Lanfill Site 
Temperature 
(Degree C) 

23a±3b 

23c(20d-25e) 
Relative 
Humidity 
(%) 

47a±14b 

47c(33d-61e) 

a Average b SE c Median d Min e Max 

 

5.3 Existing baseline ambient air quality 
5.3.1 Introduction 
 
The baseline ambient air monitoring was carried out at the Kyar Ni Kan lndfill site as well as the 

vicinity located within 2 km of the project site in September, 2020 in order to reveal the existing 

air quality status at and around the proposed project.  

 

5.3.2 Objective 
 
The objectives of the monitoring are: 

• To reveal the existing baseline ambient air quality of the proposed project site 

• To provide the data in order to assess the air impact likely affected by the project activities 

 
5.3.3 Ambient air monitoring location  
  
Locations of air sampling stations are listed in Table 5.3. The air quality sampling methodology 

used for this project is described in the subsection which follows, 

Table 5.3: Air sampling locations for baseline survey 

Points Locations 
Coordinates Start 

Date End Date N E 
1 Inn Jal village 22° 4'1.90"N 96°10'6.33"E 14.9.2020 15.9.2020 

2 Kyar Ni Kan landfill gate 22° 5'2.58"N 96° 9'40.27"E 14.9.2020 14.9.2020 
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Figure 5.2: Google map of ambient air sampling locations  

 
5.3.4 Existing baseline ambient air quality 
 
The table 5.4 presents the average findings resulting from all measurements carried out at and 

around the Kyar Ni Kan landfill site. 

 

Table 5.4: The 24hr average air parameters at and around the Kyar Ni Kan landfill site 
Air 
Monitoring 
Location 

CO 
(μg/m3) 

NO2 
(μg/m3) 

SO2 
(μg/m3) 

O3 
(μg/m3) 

PM10 
(μg/m3) 

PM2.5 
(μg/m3) 

 

Kyar Ni Kan 

Landfill Site 

92a±12b 

92c(80d-103e) 
(24hr) 
 
115a±48b  
0c(0d-884e) 
(1hr) 
 
105a±49b  
85c(10d-240e) 
(8hr) 

6a±2b 

6c(4d-8e) 
(24hr) 
 
 
7a±1b  
6c(0d-22e) 
(1hr) 

6a±5b  
6c(1d-10e) 
(24hr) 

30a±10b 

30c(20d-40e) 
(24hr) 
 
33a±6b  
32c(22d-47e) 
(8hr) 

20a±10b 

20c(10d-30e) 
(24hr) 

4a±1b 

4c(3d-5e) 
(24hr) 
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National 

Environmental 

Air Quality 

Guideline 

(ECD) 

 

30,000 

(μg/m3) (1hr)/ 

10,000 

(μg/m3) (8hr) 

40 (μg/m3) 

(annual) 

/200 

(μg/m3) 

(1hour) 

20 (μg/m3) 

(24 hour) 
100 (μg/m3) 

(8hr) 
50(μg/m3) 25 (μg/m3) 

a Average b SE c Median d Min e Max 

 
5.3.5 Baseline gas quality at and around Kyar Ni Kan landfill Site 
 
The table 5.5 presents the average gases levels resulting from all measurements carried out at and 

around the Kyar Ni Kan landfill site.  

 

Among the parameters focused, the average gases levels of all measurements were well below the 

Environmental Emission Guideline (EQEG) stated by ECD. 

 

Table 5.5: Baseline gas quality at and around Kyar Ni Kan landfill site 
Substance 
(µg/m3) 

Kyar Ni Kan Landfill Site National Environmental Air 
Quality Guideline 
(ECD)/ 

NO2 7a±1b (1hr) 
6c(0d-22e) 

40 μg/m3 (annual) /200 
μg/m3 (1hr) 

SO2 6a±5b (24hr) 
6c(1d-10e) 

20 μg/m3 (24hr) 

CO 115a±48b (1hr) 
0c(0d-884e) 
 
105a±49b (8hr) 
85c(10d-240e) 

30,000 μg/m3 (1hr) 
10,000 μg/m3 (8hr) 

O3 33a±6b (8hr) 
32c(22d-47e) 

100ug/m3(8hr) 

a Average b SE c Median d Min e Max 

 
5.3.6 Baseline Air particulates at and around Kyar Ni Kan landfill site 
  
Table 5.6 presents the 24 hr average particulates levels resulting from all measurements carried 

out at and around the Kyar Ni Kan Landfill Site.  

The 24 hr average PM10 and PM2.5 concentrations were well below the National Environmental 

(emission) guideline. 
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Table 5.6: Baseline PM10 and PM2.5 concentrations at and around Kyar Ni Kan landfill site 

Substance 
(µg/m3) 

Kyar Ni Kan Landfill Site National Environmental Air 
Quality 
Guideline (ECD)/WHO 
Guideline (24hr)  

PM10 20a±10b 

20c(10d-30e) (24hr) 
50 μg/m3 

PM2.5 4a±1b 

4c(3d-5e) (24hr) 
25 μg/m3 

a Average b SE c Median d Min e Max 

 
(i) Point (1): The existing baseline ambient air monitoring at Kyar Ni Kan landfill site 

 
Figure 5.3: Map of ambient air monitoring location at Kyar Ni Kan landfill site 
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Figure 5.4: Ambient air monitoring station at Kyar Ni Kan landfill site 

 
The point 1 is located at the Kyar Ni Kan landfill site. Regarding particulates, Table 5.7 presents 

both the 24hr average levels of PM10 (30 µg/m3) and PM2.5 (5 µg/m3) met the l Environmental 

Quality (Emission) Guideline (ECD).  

 

In terms of gases level, 24hr average levels of SO2 (1 µg/m3), one-hour average level of NO2 (19 

µg/m3), one-hour average of CO (573 µg/m3), 8 hours average CO (92 µg/m3) and 8 hours average 

of O3 (20 µg/m3) met the guidelines. 

 

The meteorology findings (Temperature, Relative Humidity, Wind Speed and Wind Direction) 

during the monitoring were presented below. (Table 5.7) 

 

Table 5.7: Ambient air monitoring at Kyar Ni Kan landfill site 
Parameters 
 

Concentration 
(8hr average) except some 
Gases (NO2, CO and O3)* 

National Environmental Air 
Quality Guideline (ECD)/WHO 
Guideline (24hr average)  

PM10 30a(3b-1,000c) µg/m3 50 µg/m3  

PM 2.5(µg/m3) 5a(2b-100c) µg/ m3 25 µg/m3 
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NO2* 8a(0b-56c) µg/m3(24 hr) 

19 µg/m3 (one hr) 

40 µg/m3 (annual) /200 µg/m3 (one 

hour)  

SO2 1a(0b-42c) µg/m3 20 µg/m3 

CO * 80a(0b-1,718c) µg/m3 (24hr) 

573 µg/m3 (one hr) 

92 µg/m3 (8 hr) 

30,000 µg/m3 (one hr) 

10,000 µg/m3 (8 hr) 

O3* 20a(0b-40c) µg/m3 (24hr) 

20 µg/m3 (8 hr) 

100 µg/m3 (8hr) 

 

Meteorology 
T (Degree C) 20a(0b-37c) 

RH 33a(0b-68c) 

Remark: No special findings. 
 

 
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 project area.  

Green – meets the standards 

Yellow (slightly over)  

Orange (exceeding) 

 

(ii) Point (2): The existing baseline ambient air monitoring at Inn Jal village 

 
Figure 5.5: Map of ambient air monitoring location at Inn Jal village 
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Figure 5.6: Ambient air monitoring station at Inn Jal village 

 
The point 2 is located at the Inn Jal village which is nearest to the proposed project site. Regarding 

particulates, Table 5.8 presents both the 24hr average levels of PM10 (10 µg/m3) and PM2.5 (3 

µg/m3) met the National Environmental Quality (Emission) Guideline (ECD).  

 

In terms of gases level, 24hr average levels of SO2 (10 µg/m3), one-hour average level of NO2 

(19 µg/m3), one hour average of CO (1,145 µg/m3), 8 hour average CO (229 µg/m3) and 8 hour 

average of O3 (40 µg/m3) met the guidelines. 

 

The meteorology findings (Temperature, Relative Humidity, Wind Speed and Wind Direction) 

during the monitoring were presented below. (Table 5.8) 

 

Table 5.8: Ambient air monitoring at Inn Jal village 
Parameters 
 

Concentration 
(24hr average) except some 
Gases (NO2, CO and O3)* 

National Environmental Air 
Quality Guideline (ECD)/WHO 
Guideline (24hr average)  

PM10 10a(2b-400c) µg/m3 50 µg/m3  

PM 2.5(µg/m3) 3a(1b-40c) µg/ m3 25 µg/m3 
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NO2* 4 (0b-132c) µg/m3(24 hr) 

19 µg/m3 (one hr) 

40 µg/m3 (annual) /200 µg/m3 (one 

hour)  

SO2 10a(0b-37c) µg/m3 20 µg/m3 

CO * 103a(0b-2290c) µg/m3 (24hr) 

1,145 µg/m3 (one hr) 

229 µg/m3 (8 hr) 

30,000 µg/m3 (one hr) 

10,000 µg/m3 (8 hr) 

O3* 40a(0b-80c) µg/m3 (24hr) 

40 µg/m3 (8 hr) 

100 µg/m3 (8hr) 

 

Meteorology 
T (Degree C) 25a(0b-35c) 

RH 61a(0b-83c) 

Wind Speed (kph) 2a(0b-11c) 

Wind Direction (Degree from) 142(SE) 

Remark 

No specific findings. 

 
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 project area.  

Green – meets the standards 

Yellow (slightly over)  

Orange (exceeding) 
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5.3.7 LFG methane emission of Kyar Ni Kan landfill site 
 

 
Figure 5.7: Google map of the methane emission at Kyar Ni Kan landfill site 

 
In terms of percentage of methane, carbon dioxide, oxygen hydrogen sulphide emission and 

meteorology were presented below. (Table 5.9, 5.10 and 5.11) 

 

 
Table 5.9: Methane emission at Kyar Ni Kan landfill site 

Point Day 
(Time) 

Measuring of LFG (%) Weather condition 

CH4 CO2 O2 H2S 
(ppm) BAL Weath

er 
Temperature 
(Min/Max(ºC)) 

Rainfall 
(mm) 

K1 

5.28(16:25) 53.3 41.2 0.2 18 5.3 Sunny 35/20 0 

5.29(12:10) 53.9 41.2 0 50 4.9 Sunny 38/20 0 

5.30(15:30) 52.9 40.8 0.1 50 6.1 Sunny 34/21 0 

K2 

5.28(16:27) 50.5 40.7 0 14 8.8 Sunny 35/20 0 

5.29(12:10) 55.6 35.9 0 21 4.9 Sunny 38/20 0 

5.30(15:35) 54.4 39.1 0 42 6.4 Sunny 34/21 0 

K3 

5.28(16:29) 55.4 36.1 0 35 6.5 Sunny 35/20 0 

5.29(12:15) 57.5 37.6 0 21 4.9 Sunny 38/20 0 

5.30(15:40) 56.0 37.5 0 20 6.5 Sunny 34/21 0 

K4 
5.28(16:35) 55.5 39.0 0 100 5.4 Sunny 35/20 0 

5.29(12:20) 55.7 38.2 0 50 4.9 Sunny 38/20 0 
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5.30(15:45) 55.1 38.3 0 31 6.7 Sunny 34/21 0 

K5 

5.28(16:40) 55.7 38.8 0 27 5.5 Sunny 35/20 0 

5.29(12:25) 53.4 37.6 0 18 9.4 Sunny 38/20 0 

5.30(15:50) 54.9 38.4 0 35 6.7 Sunny 34/21 0 

 
Table 5.10: Methane emission at Kyar Ni Kan landfill site 

Point Day 
(Time) 

Measuring of LFG (%) Weather condition 

CH4 CO2 O2 H2S 
(ppm) BAL Weath

er 
Temperature 
(Min/Max(ºC)) 

Rainfall 
(mm) 

K1 6.25(14:45) 53.8 41.9 0.6 16 3.7 Rain 28/23 13 

K2 6.25(14:55) 54.5 39.0 0.8 38 5.7 Rain 28/23 13 

K3 6.25(15:10) 54.8 36.6 1.3 30 7.3 Rain 28/23 13 

K4 6.25(15:20) 57.6 39.9 0 503 25 Rain 28/23 13 

K5 6.25(15:30) 53.4 38.3 0.5 54 7.9 Rain 28/23 13 

 
Table 5.11: Methane emission at Kyar Ni Kan landfill site 

Point Day 
(Time) 

Measuring of LFG (%) Weather condition 

CH4 CO2 O2 H2S 
(ppm) BAL Weath

er 
Temperature 
(Min/Max(ºC)) 

Rainfall 
(mm) 

K1 9.3(11:40) 55.3 42.9 0.3 9 1.5 Rain 31/24 0 

K2 9.3(11:45) 45.3 30.4 2.9 5 21.4 Rain 31/24 0 

K3 9.3(11:50) 57.7 37.7 0.3 17 4.3 Rain 31/24 0 

K4 9.3(11:55) 57.6 39.4 0 261 3 Rain 31/23 0 

K5 9.3(12:00) 56.2 38.9 0.3 25 4.6 Rain 31/23 0 

(Source: Feasibility study of landfill gas collection and flaring plant for Mandalay city, 
Myanmar, 16 January, 2019) 
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5.4 Carbon emission from construction phase  
5.4.1 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.  

 

(i) Generator Usage 
 
During the construction phase, the power requirements for the project activities will be depending 

on the national grid line but one generator will be standby if there is electricity failure. Thus, there 

will be no CO2 emission from power requirements during the construction phase.  

In terms of the CO2 emission from the propose project, the electricity sector of the proposed 

project does not directly produce the emission of CO2 and GHG. During the operation phase, the 

proposed project will have a generator plant with a maximum capacity of 500kW to generate 

electricity. The proposed project will use landfill gas fuel for generator. 

(ii) Vehicles usage 
 
The vehicles usage of the proposed project is one of the major sources of emission of CO2 and 

GHG by using diesel fuel for Dozer, Waste Compactor, Wheel Loader, Wheeler Dump Truck, 

Material Handler and Ferry in the construction process (6 months). 

 

Table 5.12: Characteristics of vehicles usage from proposed project 
No Type of car Type of fuel Quantity of car Fuel usage per 6 

months 
(liter) 

1 Dozer Premium diesel 1 27,360 

2 Waste Compactor Premium diesel 1 11,232 

3 Wheel Loader Premium diesel 2 54,720 

4 Wheeler Dump 

Truck 

Premium diesel 3 33,696 

5 Material Handler Premium diesel 1 27,360 

6 Ferry Premium diesel 1 8,316 

Total 9 162,684 
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Total amount of fuel consumption from vehicles sector is 162,684 liters per 6 months.  

To obtain the number of grams of CO2 emitted per liter of diesel combusted, the heat content of 

the fuel per liter is multiplied by the kg CO2 per heat content of the fuel. 

 
1Litre of Diesel = 2.68 kg of CO2  

 

CO2 emission (diesel usage) = 162,684 liters (assumed) x 2.68 
                                           = 435,993 kg of CO2 (435.993 metric tons of CO2) 
  
The total emission of CO2 from vehicles sector is 435.993 metric tons of CO2. 

 

In the construction phase (6 months), total emission of CO2 from vehicles usages is 435.993 

metric tons of CO2. 

Source:https://www.drivingtests.co.nz/resources/fuel-co2-calculator-carbon-dioxide emissions-

in-kg. 

 

 

5.4.2 Emission reduction in Operation phase 
 
(i) Landfill Methane Recovery 
  

( ) 4,,4,,4PJ  OX-1 CHyBLCHySWDSCHy GWPFBEBE −=                                        Equation (1) 

 
𝐵𝐸𝐶𝐻4,𝑆𝑊𝐷𝑆,𝑦 = 𝜑𝑦 × (1 − 𝑓𝑦) × 𝐺𝑊𝑃𝐶𝐻4 × (1 − 𝑂𝑋) × 16/12 × 𝐹  × 

𝐷𝑂𝐶𝑓,𝑦× 𝑀𝐶𝐹𝑦 × ∑ ∑ (𝑊𝑗,𝑥 × 𝐷𝑂𝐶𝑗 × 𝑒−𝑘𝑗×(𝑦−𝑥) × (1 − 𝑒−𝑘𝑗 )) 
                                 𝑥=1   𝑗 

Equation (1) 

 

(ii) Grid connected to renewable electricity generation 
 

 

 

 

 

 

 

 

 

 

 

 

𝐵𝐸𝑦 = 𝐸𝐺𝑃𝐽,𝑦 × 𝐸𝐹𝑔𝑟𝑖𝑑,𝑦          Equation (1)                                                                    
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(iii) Project emissions for Landfill Methane Recovery 
 
           yprocessyflareyPowery PEPEPEPE ,,, ++=                                                     Equation (2) 

 

(iv) CO2 emissions from electricity used by the project activity facilities (PEpower,y) 
 

PEPower, y  = PEEC,y  =  ECPJ, j, y * EFEL, j,y * (1+ TDLj,y ) 

 

(v) Calculation of project emissions from flaring 
 

      525600 

𝑃𝐸𝑓𝑙𝑎𝑟𝑒,𝑦 = 𝐺𝑊𝑃𝐶𝐻4× ∑ 𝐹𝐶𝐻4,𝑅𝐺,𝑚×(1 − 𝜂𝑓𝑙𝑎𝑟𝑒,𝑚)×10−3    

                                                                           𝑚=1 

 

(vi) Landfill Methane Recovery 
 

𝐸𝑅𝑦,𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑  =   𝜂PJ × 𝐵𝐸𝐶𝐻4,𝑆𝑊𝐷𝑆,𝑦 − 𝑃𝐸𝑦 

 

( ) yyCHyBLCHyPJCHcalculatedy LEPEGWPFFER −−−= 4,,4,,4, )(OX-1  

=
i

yiyCHyCHyPJCH LFGwDF ,,4,4,,4  

 

(vii) Grid connected to renewable electricity generation 
ERy = BEy - PEy - LEy 

 
(viii) Grid connected to renewable electricity generation 
 

PEPower, y  = PEEC,y  = ECPJ, j, y × EFEL, j,y × (1+ TDLj,y ) 

                                                             j 

By the calculation of above equations,  
  GHG reduction rate of proposed project = 20,000 tCO2-equivalent per year 

                                                                    = 244,199 tCO2-equivalent per 10 years  

 

The project aims at investing in a biogas collection system, a blower and flaring system at the 

landfill site. The project activity will result in GHG emission reductions by combusting of the 
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recovered methane contained in the landfill gas. It is estimated that the project activity will avoid 

the emission of approximately 244,199 tCO2eq during 10 years. These resulting emission 

reductions from the project activity are less than 20,000 tCO2eq per year. 

Source: Industry Begins Grappling With Rising Fuel Costs 
https://www.constructionequipmentguide.com/industry-begins-grappling-with-rising-fuel-

costs/7008# 

Characterization of Municipal Solid Waste Collection 
 Operationshttps://www.sciencedirect.com/science/article/am/pii/S0921344916301860 

 

Forklift fuel consumption and efficiency 

 https://www.toyotaforklift.com/resource-library/material-handling-solutions/parts-

services/forklift-fuel-consumption- . 

 
5.5 Noise Levels  
5.5.1 Introduction 
 
The baseline ambient noise quality monitoring was carried out at the Inn Jal village which is 

located nearest to the proposed project site in September, 2020 in order to reveal the existing 

baseline noise quality status around the proposed project. 

 

5.5.2 Objective 
 
The objectives of the monitoring are: 

• To reveal the existing baseline ambient noise quality around the proposed factory 

 
5.5.3 Ambient noise monitoring location 
   
Locations of air sampling stations are listed in Table 5.12. The air quality sampling methodology 

used for this project is described in the subsection which follows, 

 

Table 5.13: Noise sampling locations for baseline survey  

Points Locations 
Coordinates 

Start Date End Date N E 
1 Inn Jal village 16°50'11.07"N 96°17'18.07"E 14.9.2020 15.9.2020 

 
 
 
 
 

https://www.constructionequipmentguide.com/industry-begins-grappling-with-rising-fuel-costs/7008
https://www.constructionequipmentguide.com/industry-begins-grappling-with-rising-fuel-costs/7008
https://www.sciencedirect.com/science/article/am/pii/S0921344916301860
https://www.toyotaforklift.com/resource-library/material-handling-solutions/parts-services/forklift-fuel-consumption-
https://www.toyotaforklift.com/resource-library/material-handling-solutions/parts-services/forklift-fuel-consumption-
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(i) Point (1): The existing baseline ambient noise monitoring at the Inn Jal village 
 

 
Figure 5.8: Map of ambient noise monitoring location at the Inn Jal village 

 

 
Figure 5.9: Noise monitoring station at the Inn Jal village 
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Table 5.14: The 24hr average noise level of the Inn Jal village 

Area 

Whole Day 
Average 
Noise Level 
(dB) 

Day Time Noise Level 
(dB) 

Noise standard value of 
EQG for Residential 
(Day Time) 

 Inn Jal 
village 

51a±0.3b 

45c(22d-68e) 

53a±0.3b 

51c(27d-68e) 

55 

Night Time Noise 
Level (dB) 

Noise standard value of 
EQG for Residential 
(Night time) 

36a±0.2b 

33c(22d-47e) 

45 

 

Based on the findings, the 24hr average noise levels (both day and night time) at the Inn Jal village 

compound met the EQEG. Generally, these levels were mainly captured from vehicles (Cars), and 

human activities, the noise level around of the proposed project area is assumed as acceptable 

level. 

 

5.6 Vibration Levels  
5.6.1 Introduction 
 
The baseline ambient vibration quality monitoring was carried out at the Inn Jal village which is 

located nearest to the proposed project site in September, 2020 in order to reveal the existing 

baseline noise quality status around the proposed project. 

 

5.6.2 Objective 
 
The objectives of the monitoring are: 

• To reveal the existing baseline ambient vibration quality around the proposed factory 

• To provide the data in order to assess the air impact likely affected by the project activities 

 

5.6.3 Ambient vibration monitoring location  
  
Locations of air sampling stations are listed in Table 5.14. The vibration quality sampling 

methodology used for this project is described in the subsection which follows, 

 

Table 5.15: Vibration sampling locations for baseline survey  

Points Locations 
Coordinates Start 

Date End Date N E 
1 Inn Jal village 22° 4'1.90"N 96°10'6.33"E 14.9.2020 15.9.2020 
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(i) Point (1): The existing baseline ambient vibration monitoring at the Inn Jal village 
 

 
Figure 5.10: Map of ambient vibration monitoring at the Inn Jal village 
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Figure 5.11: Vibration monitoring station at the Inn Jal village 
Table 5.16: The 24hr average vibration level of the Inn Jal village 

Area Whole Day Average Vibration 
Level (m/s2) 

whole-body vibration (WBV) 
Daily exposure limit value (ELV) 
(ms2) A (8). 

Inn Jal village Below the detection limit <0.5m/s2 1.15 m/s2 

Speed measurement range: 0.5 ~ 199.9m / s 

Accelerometer area: 0.5 ~ 199.9 m /s2 (Peak) 

 

5.7 Geology and hydrogeology 
5.7.1 Geology 
 
The topsoil type of Patheingyi township is mostly clay soil. The lithology of Kyar Ni Kan landfill 

site is a pleistocene (0 - 2.588 Ma) and most quaternary sedimentary rocks are found. There are 

outcrops of scheelite-bearing calc-silicate rocks and marbles.  

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.  
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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 5.12: Geologic map of Mandalay 

 
(Source: Water quality and physical hydrogeology of the Amarapura township, Mandalay, 
Myanmar, Michael Grzybowski et.al, 2018) 
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Figure 5.13: Hydrological map of Patheingyi Township 

 
5.7.2 Hydrogeology 
 
The existing condition of soil and aquifer layers where many local inhabitants use as their source 

of water for cooking, cleaning, and drinking are presented as follows: 

 

Table 5.17: Soil and aquifer layers in Mandalay 
SOIL 
LAYER 

BED TYPE CLAY/SOIL 
TYPE 

DEPTH AQUIFER 
LAYER 

AQUIFER 
TYPE 

WELL 
TYPE 

1st 

Layer 

Alternating 

bed 

Rich in clay 30-40 m 1st Aquifer Phreatic 

(unconfined) 

Aquifer 

Dug well 

2nd 

Layer 

Alternating 

bed 

Rich in sand 70-72 m 2nd Aquifer Shallow 

Confined 

Aquifer 

(partially 

Shallow 

tube 

well 
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unconfined), 

3rd 

Layer 

Clay bed Hard clay, 

almost 

blue 

90-97 m - -  

4th 

Layer 

Send bed 

and 

Alternating 

bed 

Rich in sand 170 m 3rd Aquifer Deep 

Confined 

Aquifer 

Deep tube 

well 

 

The 1st, 2nd and 4th layers are consistent with 1st to 3rd aquifers respectively. The bottom clayey 

layer of the first Layer, and clay bed of the 3rd Layer play a role of confining layers. Consequently, 

groundwater of the 1st aquifer is phreatic or unconfined and tapped by dug wells, while 

groundwater of the 2nd and 3rd aquifers is confined and drawn by installed shallow and deep tube 

wells.  

 

The 2nd aquifer, however, could partially be unconfined depending on the geological situations. 

The 1st to 3rd aquifers will also be called here Phreatic, Shallow Confined and Deep Confined 

Aquifers respectively.  

 

In the 3rd aquifer, two to three aquifers are sometimes found up to about 170m in depth, and in 

many places of Mandalay city, the lower part of the 3rd Aquifer shows alternation of sand and clay. 

 

In the Patheingyi township, most of the households use improved sources of drinking water (tap 

water/piped, tube well, borehole, protected well/spring and bottled water/water purifier). And also, 

the Se Taw Gyi channel, from which most locals obtain their raw water for cooking and cleaning. 

 
5.8 Soil Quality 
 
Soil sampling was carried out at the nearest village firm in accordance with the sampling 

methodology in order to reveal the existing soil quality status in September 2020. 

 

5.8.1 Objectives  
 
To reveal the baseline situation of soil quality of the village firm nearest to the proposed project 

site 

 

The total (15) soil parameters including chemical and physical parameters which are significantly 

important for the environmental health were analyzed and compared with the the FAO soil 

standards accordingly. 
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Based on the findings, the existing soil is not polluted with heavy metals which are harmful to the 

plants and animals. (Table 5.15) 

 

 
Figure 5.14: Google map of soil sampling from the Kyarni Kan landfill site 

 

 
Figure 5.15: Soil sampling at Kyar Ki Kan Kyar Ni Kan landfill site 
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Table 5.18: Soil analysis of Kyar Ni Kan landfill site 
Sr.no Parameters Unit Results FAO Soil 

Bulletin 65 & 
Dutch 
Standards 

Remark 

1 Moisture % 1.72   

2 pH (1:2.5) 8.3   

3 EC mS/cm 0.12   

4 Total N % 0.25   

5 Available P ppm 7.93   

6 Available K2O mg/100g 15.25   

7 Exchangeable 

cations K+ meq/100g 0.32  
 

8 Cadmium ppm ND 0.8  
9 Chromium ppm ND   

10 Lead ppm 3.24 85 Normal 
11 Zinc ppm 1.84 15-150 Normal 
12 Copper ppm 2.06 20-300 Normal 
13 Iron ppm 55.1 15-150 Normal 
14 Manganese ppm 89.88   

15 Texture 

 Sand % 46.7   

 Silt % 31.03   

 Clay % 22.27   

 
5.9 Current waste generation at the Kyar Ni Kan land fill site 
   
Out of the total waste generation in the country, approximately 55% is generated by three major 

cities including Mandalay which is generating approximately 955 tons/day (Quick study on waste 

management in Myanmar: Current situation and key challenges, IGES, 2016). The following 

figures 5.x and 5.x present increasing trend of waste generation and waste characteristics indicating 

that nearly 80% is organic wastes in Mandalay respectively. 
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Figure 5.16: Increase of waste generation in Mandalay (Source: MCDC, 2016) 
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Figure 5.17: Waste characteristics in Mandalay. (Source: MCDC, 2016) 
 

There are two main final waste disposal sites in Mandalay, among these sites, Kyar Ni Kan land 

fill site in which the LFG recovery project site will be operated is 17 km far apart from the city. 

Land area covering 17.17 acres is receiving domestic wastes approximately 500 tons/day average. 

It has been used for 2 years starting from 2010 to 2012 and now total waste disposal receiving 

from the townships of Aung Mye Thar Zan, Chan Aye Thar Zan and Maha Aung Myay has been 

309,600 tons of MSW.  

 

The Kyar Ni Kan landfill site has been stopped to use for 2 yrs due to the cost burden for 

transportation. And then, a dump site closer to Mandalay was opened. Nevertheless, it is causing 

problems since the city expands to surround it. Thus, 24 Dec 2013, the former landfill open dump 

site has been resumed till now.  

 

In general, the current waste collection system includes primary and secondary collection. Primary 

collection takes place in different forms such as door-to-door (bell collection), block, and container 

collection methods. The primary waste collection system is carried out either or in combination of 

push carts and tri-bicycles while secondary collection system is performed mainly with tipper 

trucks (dumpers). 
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5.10 Existing situation of potable water and surface quality 

5.10.1 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. 

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.  

5.10.2 Objectives  
 
a. To reveal the baseline situation of surface and ground water located nearest to the proposed 

project site  
 
 
 
 

  

Figure 5.18: Waste stream, collection and transportation to Kyar Ni Kan landfill site 
Source: (Quick study on waste management in Myanmar: Current situation and key 
challenges, IGES, 2016). 
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5.10.3 Surface water analysis 
Looking at surface water. the water sample from the Se Taw Gyi creek which is located within 

2km of the proposed project site was collected for physical, chemical and bacteriological 

characteristics analysis.  
 

 
Figure 5.19: Google map of water sampling from the Kyarni Kan landfill site 

 

 
Figure 5.20: Surface water sample collection from Se Taw Gyi Creek 

 
 



 

5-31 

 

 
Table 5.19: The Surface water results along with the permissible limits of Se Taw Gyi Creek 
No. Test 

Parameters 
Unit Surface 

Water 
WHO 
Drinking 
Standard 

US EPA 
Drinking 
Standard 

NEQG 
Guideline 

Remark 

1 Color mg/L Clear/5 NA NA NA Normal 
2 Turbidity NTU - NA NA NA Normal 
3 pH  8.2 6.5-8.5 6.5-8.5 6-9 Normal 

4 Total solids mg/L 225 NA NA NA  

5 Total 

Hardness  

mg/L 100 NA NA NA  

6 Total 

alkalinity  

mg/L 100 NA NA NA  

7 Calcium  mg/L 24 NA NA NA  

8 Magnesium mg/L 10 NA NA NA  

9 Chloride mg/L 20 NA 250 NA Normal 

10 Sulphate mg/L 19 NA 250 NA Normal 

11 Iron mg/L Nil NA 0.3 3.5 mg/L Normal 

12 Total 

Coliform 

CFU/ML 5/5 NA NA 400/100ml  

 
NA= Not Available 
 
According to the WHO drinking water standards, the surface water of the selected villages more 

or less met the standards except bacteriological result indicating that the surface water is needed 

to be disinfected for drinking purpose. 

 
5.10.4 Ground water analysis  
 
In terms of the potable water sources, there are some villages near the project site. Among them, 

two ground water samples were taken from the households which are located form the nearest two 

villages in order to reveal the existing ground water status.  

The total (12) water parameters including chemical, physical and bacteriological parameters which 

are significantly important for the human health and surrounding environment were analyzed from 

each source accordingly.  
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Figure 5.21: Ground water sample collection from the Kyar Ni Kan village 

 
Figure 5.22: Ground water sample collection from the Inn Jal village 
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Table 5.20: The Ground water results along with the permissible limits of Kyar Ni Kan 
village 

No. Test 
Parameters 

Unit Ground 
Water 
(Tube 
Well) 

WHO 
Drinking 
Standard 

US EPA 
Drinking 
Standard 

NEQG 
Guideline 

Remark 

1 Color mg/L Clear/5 NA NA NA Normal 

2 Turbidity NTU - NA NA NA Normal 

3 pH  7.5 6.5-8.5 6.5-8.5 6-9 Normal 

4 Total solids mg/L 1150 NA NA NA  

5 Total 

Hardness  

mg/L 420 NA NA NA  

6 Total 

alkalinity  

mg/L 650 NA NA NA  

7 Calcium  mg/L 40 NA NA NA  

8 Magnesium mg/L 77 NA NA NA  

9 Chloride  mg/L 140 NA 250 NA Normal 

10 Sulphate mg/L 192 NA 250 NA Normal 

11 Iron mg/L Nil NA 0.3 3.5  Normal 

12 Total 

Coliform 

CFU/ML 5/5 NA NA 400/100ml  

 
NA= Not Available 
 
Table 5.21: The Ground water results along with the permissible limits of Inn Jal village 

No. Test 
Parameters 

Unit Ground 
Water 
(Tube 
Well) 

WHO 
Drinking 
Standard 

US EPA 
Drinking 
Standard 

NEQG 
Guideline 

Remark 

1 Color mg/L Clear/5 NA NA NA Normal 
2 Turbidity NTU - NA NA NA Normal 
3 pH  7.3 6.5-8.5 6.5-8.5 6-9 Normal 

4 Total solids mg/L 985 NA NA NA  

5 Total 

Hardness  

mg/L 520 NA NA NA  

6 Total 

alkalinity  

mg/L 450 NA NA NA  

7 Calcium  mg/L 72 NA NA NA  

8 Magnesium mg/L 82 NA NA NA  

9 Chloride  mg/L 100 NA 250 NA Normal 

10 Sulphate mg/L 230 NA 250 NA Normal 
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11 Iron mg/L Nil NA 0.3 3.5 mg/L Normal 

12 Total 

Coliform 

CFU/ML 3/5 NA NA 400/100ml  

 
NA= Not Available 
All the ground water results were compared with WHO drinking standard, US EPA drinking 

standard and NEQG Effluent Guidelines. According to the WHO drinking water standards, the 

ground water of the selected villages more or less met the standards except bacteriological result 

indicating that the ground water is needed to be disinfected for drinking purpose. 

   
5.11 Biological environment 
5.11.1 Executive summary 
 
The project area is situated in the Patheingyi township, Mandalay Region which is in the upper 

part of Myanmar. 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 33 plant species were observed during the survey. 

Regarding the fauna survey area, according to both field surveys and community interviews, 20 

species of bird, 11 species of mammal, 21 species of reptile/amphibian, and 15 species of fish were 

identified. 

 
5.11.2 Introduction 
(i) Mandalay region 
 
Mandalay is the second-largest city in Myanmar, after Yangon which is located on the east bank 

of the Ayeyarwady River , 716km (445 mi) north of Yangon. The city has a population of 

1,225,553 (2014 census). The rain shadow of the Arakan Mountains is so powerful that the city 

qualifies as having a hot semi-arid climate, although it does border on a tropical wet and dry 

climate. Mandalay features noticeably warmer and cooler periods of the year. Average 

temperatures in January, the mildest month, hovers around 21 C or 69.8 F while the hottest month, 

April, averages 31 C or 87.8 F. 

 

Mandalay was founded in 1857 by King Mindon, replacing Amarapura as the new royal capital of 

the Konbaung dynasty. It was Burma's final royal capital before the kingdom's annexation by the 

British Empire in 1885. Under British rule, Mandalay remained commercially and culturally 

important despite the rise of Yangon, the new capital of British Burma.  

 

Mandalay region lies at the basal joint of two major forest mountain ranges, Shan Yoma and 

Ayakan Mountain Range (Yakine Yoma). Then, these two ranges are catchment areas of 

https://en.wikipedia.org/wiki/Myanmar
https://en.wikipedia.org/wiki/Yangon
https://en.wikipedia.org/wiki/Rain_shadow
https://en.wikipedia.org/wiki/Arakan_Mountains
https://en.wikipedia.org/wiki/Semi-arid_climate#Hot_semi-arid_climates
https://en.wikipedia.org/wiki/Tropical_wet_and_dry_climate
https://en.wikipedia.org/wiki/Tropical_wet_and_dry_climate
https://en.wikipedia.org/wiki/Mindon_Min
https://en.wikipedia.org/wiki/Amarapura
https://en.wikipedia.org/wiki/Konbaung_dynasty
https://en.wikipedia.org/wiki/British_Empire
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Irrawaddy river. Mindon Min (most king of Myanmar) has a great reputation for the protection 

forest and he believed in environmentalism. As a consequence, forest along with the Shan Yoma 

are deep Tropical mixed deciduous forest and also rich in biodiversity once in there.  

 

The extensive logging has caused the present deforestation and increased erosion in the area. Due 

to illegal logging and overexploitation of natural resources, however, the landscape is now 

remaining just as the secondary forest. Till as secondary forests, resources serve as a source of 

fishing, hunting animals, fruits from pants, to the local people. 

 

Today, Mandalay is the economic centre of Upper Myanmar and considered the centre of 

Myanmar culture. Despite Naypyidaw's recent rise, Mandalay remains Upper Myanmar’s  main 

commercial, educational and health center. 

 

(ii) Patheingyi Township 

 

The Patheingyi Township is located in the eastern part of Mandalay, Myanmar. The township is 

bounded by Aungmyethazan Township and Chanayethazan Township in the west. Incorporated 

into the Mandalay city's limits, Patheingyi represents the eastward march of Mandalay's urban 

sprawl. Although Patheingyi is still largely made up of rice paddy fields, nowadays, a number of 

universities have been developed in the township. 

This township has an area of 231.55 square miles. The elevation above sea level is 250 ft. There 

is tropical climate and three seasons are summer, rainy and spring. The highest temperature was 

about 40°C and the lowest temperature was about 10°C. The population of the township was 

approximately 241,450(Gender: Male 61,804 / Female 69,269 and Urbanization: Rual 229,746 / 
Urban 11,794) according to the 2014 Myanmar Population and Housing Census.  

There are two Reserved Forest in this township named Taung Kyun and Sa-Khan-Gyi and the total 

area is 33,344 Ac. Another total two areas which are Protected Public Forest named Yan-Kin-

Taung and Mae-U-Taung is 1835.38 Ac. The private commercial plantation is about 1,024.7 Ac. 

The geomorphology of the area comprises of reserved forests between mountains. Due to shifting 

cultivation, urbanization and charcoal production, the natural forest had been lost in this township 

except the protected forest. 

 

5.11.3 Protected Area in Myanmar 
 

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 

https://en.wikipedia.org/wiki/Upper_Myanmar
https://en.wikipedia.org/wiki/Naypyidaw
https://en.wikipedia.org/wiki/Mandalay
https://en.wikipedia.org/wiki/Myanmar
https://en.wikipedia.org/wiki/Aungmyethazan_Township
https://en.wikipedia.org/wiki/Chanayethazan_Township
https://en.wikipedia.org/wiki/Urban_sprawl
https://en.wikipedia.org/wiki/Urban_sprawl
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Park (1), Mountain Park (1), Wildlife Sanctuary and ASEAN Heritage Park (2), Elephant Range 

(1) and Wildlife Sanctuary (1). 
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Figure 5.23: Protected Area in Myanmar 
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Figure 5.24: Protected Areas and Key Biodiversity Areas (KBAs) in Myanmar 

 

 
 



 

5-39 

 

5.11.4 The project area 
 
The project area is located in the Patheingyi Township, Mandalay, the central part of Myanmar.  

 

  

Figure 5.25: Kyar-Ni-Kan location map and sample plot 
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      Figure 5.26: Kyar-Ni-Kan landfill site 

 
5.11.5 The Vegetation 
 

The Kyar-Ni-Gan Site is located near the Taung Kyun Reserved Forest which is Deep Tropical 

Mixed Deciduous Forest and also rich in biodiversity once in there. The unique features of the 
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forests are the In, Kyun, Pyin-ka-doe, Bamboo, Tamalan, and Kyoe which are the dominant 

species in this site. The regeneration of Pyin-ka-doe trees are found everywhere in the forests.  

 

5.11.6 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 records the endanger species according to IUCN Red List.  

6. To record and list the Myanmar protected species in the area.  

 

5.11.7 Field finding 
(i)  Observation of flora 
 
The Kyar-Ni-Kan site is located near the Taung Kyun Reserved Forest which comprises the Dry 

Hill Forest and the Deep Tropical Mixed Deciduous forest. According to the survey, private 

company has extended the Reserved Forest by establishing the commercial plantation at the buffer 

zone. 

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 an 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 cover within the exploration block 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 5.22. 
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Figure 5.27: Dry Hill Forest 

 
 
(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 Dipterocarpus tuberculatus, 

Acacia catechu were noted. Confirmation of the presence of uncommon local endemics would 

require intensive potentially multi-season surveys.  

 

(iii) Iconic Species  
 

    The main iconic floras found near the proposed project site are the more mature Dipterocarpus 

spp. 

 

(iv) Alien Invasive Species 
 
During the biodiversity reconnaissance, according to the local community representatives who 

were asked whether they had any unusual weed problems, there is any new species of plant or 

animal in the 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 the 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 5.22: List of tree species noted during the biodiversity survey  
No Local Name Scientific Name Habitat IUCN Status 
1 Kyun Tectona grandis  T NE 

2 Tamar Azadirachta indica T LC 

3 Pyin Ka Doe Xylia xylocarpa T NE 

4 Shar Acacia catechu  T NE 

5 Padauk Pterocarpus indicus  T LC 

6 Kyoe Schneichera oneosa T NE 

7 In Dipterocarpus tuberculatus  T NT 

8 Nabe Lennea grandis  T NE 

9 Thit Sae Liquidambar styraciflua T NE 

10 Thit Yar Shorea obtusa T NT 

11 Kok-Ko Albizzia lebbek  T NE 

12 Yae-ma-nae Gmelia arborea T  NE 

13 Hta-naung Acacia leucophloea T LC 

14 Eucalypt Eucalyptus  T NE 

15 Nyaung Ficus benghalensis  T NE 

16 Htauk-kyant  T  

17 Chin Byit  T  

18 Phat-than Haplophragma 

adenophyllum  

T NE 

19 Tha-phan Ficus glomerata  T NE 

20 Tha-yet Mangifeta indica  T NE 

21 Zee-phyu Emblica officinalis  T NE 
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22 Phan Khar Terminalia chebula T NE 

24 Dahat Tectona hamiltoniana T NE 

25 Ma-gyi Tamarindus indica T LC 

26 Yone Anogeissus accuminata T NE 

27 Zee Ziziphus mauririana  S LC 

28 Phyouk-Sate Holoptelea integrifolia T NE 

29 Shaw-Phyu Sterculia versicolor T NE 

30 Sein -Pan Jacaranda acutifolia T NE 

31 Ngu Cassia fistula T NE 

32 Ban-dar  T  

33 Baw-Sa-Gaing  T  

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 

 

5.11.8 Field finding and observation of fauna 
 
According to the findings from the interview with the local people who live in the Amarapura 

township about fauna of their surroundings, 20 species of bird, 11 species of mammal, 21 species 

of reptile/amphibian and 15 species of fish were potentially identified. 

 

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 surveys. 

 

(i) Mammals 
  
The threatened mammal species that were identified in the biodiversity site assessment and 

interviews included the Irrawaddy Hlini Pine (Orcaella brevirostris ),  Kway-aa (Cuon alpinus – 

EN), Shwe Kyar-kyaung (Prionailurus viverrinus –EN), Phyan (Cynogale bennettii – EN), 
Kyaung-nga-cheik (Viverricula indica – LC), Taw Kyaung (Felis chaus – LC), Kyaung Ka Doe 

(Viverricula indica – LC). The data defiecient one is Gyi (Muntiacus feae). Two species of 

Vulnerable (VU) species (Cervus unicolor), Pyaung (Bos Gaurus) and One species of Near 

Threatened (NT) species (Pteropus vampyrus) were identified during the site visit and interviews.  

 

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. 
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Table 5.23: Field findings/Interviewing mammal species list during biodiversity survey 
No Local name Scientific name Common name IUCN list 
1 Da Yel Cervus unicolor Sambar Deer VU 

2 Kway-aa Cuon alpinus Dhole EN 

3 Gyi Muntiacus feae Fea’s muntjac DD   

4 Kyar-kyaung Prionailurus 

viverrinus 

Fishing cat EN 

5 Taw Kyaung Felis chaus Jungle cat LC 

6 Kyaung Ka Doe Viverricula indica The small Indian 

Civet  

LC 

7 Lin-sawe Pteropus vampyrus Common flying 

fox 

NT 

8 Kyaung-nga-

cheik 

Viverricula indica The small Indian 

civet 

LC 

9 Phyan Cynogale bennettii Otter Civet EN 

10 Pyaung Bos Gaurus Gaur VU 

11 Irrawaddy Hlin 

Pine 

Orcaella 

brevirostris  
Irrawaddy Dolpin CR 

Note: LC = Least Concern, NE = Not Evaluated, EN = Endangered Species, 
VU = Vulnerable, NT = Near Threatened, DD = Data Deficient, CR = 
Critically Endangered 

 

(ii) Fish 
 
No specific references were identified for the Central Myanmar as well as 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. According to the biodiversity 

interview surveys, one species of Near Threatened (NT) species (Channa harcourtbutleri) , 

twelve species of Least Concern species (Notopterus notopterus , Cirrhinus mrigala , Cirrhinus 

rubirostris. Puntius sophore, Lepidocephalichthys berdmorei, Mystus bleekeri, Clarias 

gariepinus, Heteropneustes kemratensis, Monopterus albus, Mastacembelus alboguttatus, 

Oreochromis niloticus, Channa gachua and Not Evaluated (NE) two species (Macrognathus 

auresu and Oreochromis sp.) were identified in the project area. 

 

Table 5.24: Fish species list during biodiversity survey 

No Local name Scientific name Common name IUCN list 
1 Nga-phae Notopterus notopterus Bronze Feather back LC 

2 Nga chin phyu Cirrhinus mrigala Carp LC 

3 Nga chin ni Cirrhinus rubirostris NA LC 

4 Nga-khone-ma Puntius sophore Pool Barb LC 
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5 Nga-thalae-doe Lepidocephalichthys 

berdmorei 

Pepper loach LC 

6 Nga-zin-yaing-

kywe 

Mystus bleekeri Day’s mystus LC 

7 Nga Khu Clarias gariepinus North African Catfish LC 

8 Nga-gyi Heteropneustes 

kemratensis 

Airsac Catfish LC 

9 Nga-shint Monopterus albus Asian swamp Eel LC 

10 Nga-mway-htoe Macrognathus auresu N/A NE 

11 N/A Channa harcourtbutleri Burmese snakehead NT 

12 Nga La Mway Mastacembelus 

alboguttatus 

Boulenger’s spiny eel LC 

13 Shwe ni Oreochromis sp. Red Tilapia NE 

14 Tilapia Oreochromis niloticus Nile tilapia LC 

15 Nga Yant Gaung 

Toe 

Channa gachua Dwarf Snakehead LC 

Note: LC = Least Concern, NE = Not Evaluated, EN = Endangered Species, VU = 
Vulnerable, NT = Near Threatened 

 
(iii) Birds 
 
The threatened bird species that were identified in the biodiversity site assessment and interviews 

included 5 Least Concern bird species (Accipiter trivirgatus, Passer domesticus, Pandion 

haliaetus, Gracula breligiosa and Gallus gallus) and 7 Vulnerable bird species (Grus Antigone, 

Rhyticeros subruficollis, Aquila clanga, Mulleripicus pulverulentus, Otus sagittatus, 

Leptoptilos javanicus, Gallinago nemoricola). And also 2 Endanger species (Pavo muticus, 

Asarcornis scutulata) and three near threatened species (Harpactes duvaucelii,  Chrysophlegma 

mentale and Falco jugger ) were noted during the interviews.  The other three is Not Evaluated 

species. 

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. 

 

Table 5.25: Bird species during the biodiversity survey 
No Local name Scientific name Common name IUCN list 
1 Daung Pavo muticus Green Peafowl EN 

2 Joe Jar Grus antigone Sarus Crane VU 

3 Aukchin Rhyticeros subruficollis Plain-pouched hornbill VU 

4 Thein Accipiter trivirgatus Cresred goshawk LC 

5 Thein-nget Aquila clanga Greater spotted eagle VU 
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6 Sar-kalay Passer domesticus House sparrow LC 

7 Joe Streptopelia chinensis Spotted dove NE 

8 Htat Ta Yu Harpactes duvaucelii scarlet-rumped trogon NT 

9 Thit-tauk-nget Mulleripicus pulverulentus Great slaty woodpecker VU 

10 Thit-tauk Chrysophlegma mentale Javan yellownape NT 

11 Zee-gwet Otus sagittatus White fronted scops owl VU 

12 Won-let Pandion haliaetus Osprey LC 

13 Thein-nget Falco jugger Laggar falcon NT 

14 Thar-li-kar Gracula breligiosa  Common hill myna LC 

15 Done Hmee Kwat Leptoptilos javanicus Lesser Adjutant Stork VU 

16 Yay-kyet Accipiter badicus N/A NE 

17 Pandali Asarcornis scutulata White-winged Wood 

duck 

EN 

18 Snike Gallinago nemoricola Wood snipe VU 

19 Taw-kyet Gallus gallus Red gunglefowl LC 

20 Zayat Acriditheres tristis N/A NE 

Note: LC = Least Concern, NE = Not Evaluated, EN = Endangered Species, VU = 
Vulnerable, NT = Near Threatened 

 

  
Figure 5.28: Streptopelia chinensis     Figure 5.29: Otus sagittatus 
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Figure 5.30: Gallus gallus Figure 5.31: Mulleripicus pulverulentus 

 

5.11.9 Amphibians and reptiles 
 
The threatened amphibian and reptile species that were identified in the biodiversity site 

assessment and interviews included two Endangered Species ( Manouria emys, Batagur trivittata) 

,3 Nearly Threatened species (Limnonectes (Rana) blythii and Lygosoma bowringii, 

Glyphoglossus molossus) and 2 Vulnerable species (Ophiophagus hannah and Python bivittatus) 

and 9 Not Evaluated species (Varanus salvator, Python reticulates, Calotes versicolor, 

Dendrelaphis pictus, Daboia russelii, Lycodon capucinus, Xenochrophis piscator, Ptyas korros 

and Sphenomorphus maculatus) and 5 Least Concern species are   Amolops indoburmanensis, 

Bufo melanostictus, Kaloula pulchra, Naja kaouthia, Rhabdophis subminiatus) 

 

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.   

 

Table 5.26: Amphibian and reptile species during the biodiversity survey 

No Local name Scientific name Common name IUCN list 
1 Yae Lake Manouria emys Asian Forest Tortoise EN 

2 Phar Thin Amolops indoburmanensis Indoburman Torrent 

Frog 

LC 

3 Sar-far Limnonectes (Rana) blythii Giant river frog NT 

4 Phar Pyote Bufo melanostictus Asian Common Toad LC 

5 N/A Glyphoglossus molossus Big lipped Burrowing 

Frog 

NT 
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6 Zaw-ti-ka Varanus salvator Clouded monitor NE 

7 Far-pyout Kaloula pulchra Asian painted forg LC 

8 Sa-ba-gyi Python reticulates Reticulated python NE 

9 Tatu Calotes versicolor Garden lizard NE 

10 Ngan-taw-gyar Ophiophagus hannah King cobra VU 

11 Mway-hauk Naja kaouthia Monocled cobra LC 

12 Myet-shaw Dendrelaphis pictus Painted bronzeback NE 

13 Pa-dat -lel-ni Rhabdophis subminiatus Red necked kneelback LC 

14 Ma-bway Daboia russelii Russels viper NE 

15 Sa-ba-own Lycodon capucinus Island wolf snake NE 

16 Burmese Sa Ba 

Own 

Python bivittatus Burmese Python VU 

17 Yay-mway Xenochrophis piscator Checkered keelback NE 

18 Lin-mway Ptyas korros Javan rat snake NE 

19 Kin-lake Lygosoma bowringii Bowring’s supple skink NT 

20 Burmese roofed 

turtlle 

Batagur trivittata Burmese roofed turtle EN 

21 Kin-lake-kyar Sphenomorphus maculatus Spotted forest skink NE 

Note: LC = Least Concern, NE = Not Evaluated, EN = Endangered Species, VU = 
Vulnerable, NT = Near Threatened 

 

  

Figure 5.32: Varanus salvator Figure 5.33: Sphenomorphus maculatus 
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Figure 5.34: Batagur trivittata Figure 5.35: Kaloula pulchra 

 
 
5.11.10 Cultural Heritage 
 
Tha Khin Ma Taung ancient pagoda and Phoe Doe ancient pagoda are situated on the way from 

Mandalay to Kyar Ni Kan Landfill Site. Horticulture is main business for local people living 

around the project area. They grow subsidence agriculture for strategic crop and go fishing and 

collecting minor forest products in terms of their other alternatives. 

  
Figure 5.36: Ancient Pagoda around the Kyar Ni Kan Landfill Site 
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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 Landfill Gas to 

Energy 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; 

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 

• Oil and Fuel Spills 

• Impacts on Ecological Resources 

• Forest 

• Wildlife 

• Aquatic Animal/ Fish 

• Impact on Human Environment 

• Health and Safety 

• Socio-economics Impact on Waste Disposal 

 

6.1 Construction phase 

 

During pre-operation phase of Landfill Gas recovery and electricity generation project to be 

built at the Kyar Ni Kan propose project site, the collection system will be installed 

comprehensively over the closed areas of the landfill. Installations will include initially 

approximately 80 vertical extraction wells of high-density polyethylene pipes (HDPE). The 

wells will have a depth of around 10 meters (33ft). The diameter of these pipes will be 200mm 

(0.65ft) and 50% of its surface will be perforated.  

 

Also, these pipes will end with a perforated top and will rest over a bed of rocks of 0.6m (24 

inch) wide. The pipelines will be surrounded by gravel of 1.5 to 3.0 inch that would serve as a 

filter between the pipelines and solid waste. 60% of the pipeline length will be covered with this 

gravel. These pipes will be coupled to a high-density polyethylene pipe grid to transport the 

LFG to the flare & generator plant and LFG control plant. The diameters of the pipes that 

compose the grid will be 65mm (2 1/2 inch), 100mm (4 inch) and 200mm (8 inch). These pipes 

are joined through thermos fusion. The system is hermetically sealed to compensate all the 

pressure forces existent in the grid. 

 

The project also includes an automatic flare & generator plant composed by blowers, moisture 

separator and enclosed flaring & generator plant, and the LFG measuring and recording 
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equipment. Those will be constructed and installed in pre-operation phase of the proposed 

project. 

The project includes the following components:  

 

• Construction of new landfill gas collection wells 

• Installation of new landfill gas condensate collection/injection wells 

• Installation of lateral piping within each cell to a collection header for the cell 

• Installation a main header pipe which collects gas from all cell collection headers 

• Installation of blowers to create a pull on the landfill gas  

• Installation of two landfill gas conditioning and compression skids  

• Installation of the enclosed landfill gas flares 

• Installation of two engine-generator sets 

• Construction of a building to house Project equipment 

• Creating and staffing a landfill gas operations position to monitor and maintain the gas 

 wells   

• and monitoring equipment  

• Conducting appropriate maintenance on all Project equipment 

 

6.2 Environmental and social impacts during the pre-operation phase  
6.2.1.1 Potential impacts on air during the construction phase 

 

Air quality impacts associated with construction of the proposed project would include fugitive 

dust and emissions from fossil-fuel-fired construction equipment, open burning and temporary 

fuel transfer systems and associated storage tanks. There may also be particulate and gaseous 

emissions including PM10, PM 2.5, NO2, CO2, SO2, VOC, Methane, O3 etc. from generators, 
which will be standby if there is electricity failure, and combustion of fuel for vehicle 

movements. Generally, this will adversely affect localized air quality for a short period and 

may lead to health risks associated with air pollution. Criteria pollutant and air emissions that 

would arise from the construction of the proposed 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 habitat, 

residents, and construction crew will be potentially affected.
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6.2.1.2 Impact significance on air quality during the construction phase 

a) Impact significance on air quality by particulates 

The construction activities may lead to abundant of particulate matters such as the 

dusts from the transportation of materials and concrete particles used in construction. 

 

The magnitude of impact on air quality by particulates is “High”. 

The area of impact will be 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 will be within the construction period and the duration 

of the impact by particulate matters through construction is considered as “Low”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will 

be “Medium”. 

 

Particulate matter is directly linked to the potential for causing health problems. The 

importance of the impact on air is considered as “Medium”. 

 

Therefore, the impact from particulate matters by the Landfill Gas to Energy project 

construction will be moderate and the significance of the impact will be “Medium”. 

 

Table 6.1: Impact significance on particulates during construction period 

 

Characteristics  

Magnitude Extent Duration 

3 (High) 2 (Medium) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 3+2+1 = 6 2 (Medium) 2 (Medium) Significance 

 Significance   =   Characteristics   x 

Importance 

4 (Medium) 

 

b) Impact significance on air quality by gas emission 

During construction phase of the project, emission from machines and equipment, generator and 

emission from vehicles transporting construction materials will be occurred and they will affect 

ambient air quality during construction of Landfill Gas to Energy 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”. 

 

The area of impact will be within the area of project compound and vicinity area. Therefore, 

the extent of the impact on air quality is “Medium”. 

 

The period of impact occurrence will be within the project period and this impact will affect 

along the working hours. The duration of the impact of gas emission is considered as “Low”. 
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According to magnitude, extent and duration of the impact, the impact characteristics will be 

“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 Landfill Gas to Energy projects will be 

moderate and the significance of the impact will be “Medium”. 

 

Table 6.2: Impact significance on gas emission during construction period 

 

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) 

 

 

6.2.1.3 Mitigation measures for air quality during the construction phase 

During the construction phase, the following mitigation measures are recommended to 

minimize ambient air quality impacts. 

 

• Apply dust and pollutant controls near emission activities such as LFG well 

construction and drilling, waste compaction, capping and earth works e.g. water 

sprinkling. 

• 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. 

• 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. 

• Soil erosion and dust control management measures also assist in the management of 

air pollution from construction operations. 

• Prohibit open burning of any waste at project site. 

• Air pollution from vehicles will be minimized by using low emission equipment and 

vehicles. 

• Sprinkle water on graded access routes when necessary to reduce dust generation by 

construction vehicles. 
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• Ensure that all construction equipment and vehicles are maintained in accordance 

with the manufacture’s recommendations. 

• Minimizing the movement of vehicles and construction machineries particularly 

outside the premise of the project site to avoid further destruction. 

• Vehicle idling time shall be minimized.  

• Ensure strict enforcement of on-site speed limit regulations. 

• Turn equipment off when not in use.  
 

After mitigation measure, the impact on air quality will become less significant. 

 

Table 6.3: After mitigation measures, impact significance on air quality during 
construction 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) 

 

6.2.2 Impact assessment and mitigation measures for noise level 
6.2.2.1 Potential impacts on noise 

 

The construction works on site will most likely result in noise nuisance due to mobilization 

and operation of construction machines (mixers, tippers, cranes and 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 

pollution to local ambient noise quality. Generators which will be used for construction phase 

of the proposed project can also increase negative impacts to community and workers nearby 

the project area. 

 

Noise and vibration will affect natural vegetation, animals, workforce, and communities in the 

areas. 

 

Noise impacts will 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. 

• Exposure of person to, or generation of, excessive ground-borne vibration or 

 ground-borne noise levels. 
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• 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.  

 

6.2.2.2 Impact significance on noise levels 

 

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 generated from hand tools such as sledgehammers and drills. The magnitude of impact 

from noise is “Medium”. 

 

The area of impact will be not only within the project but also in the vicinity area. 

Therefore, the extent of the impact on noise and vibration is “Medium”. 

 

The period of impact occurrence will be within the construction period. The construction 

workers and people in the vicinity area will have impact from noise of the proposed project 

and the duration of the impact from noise is considered as “Low”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”.

 

Therefore, the impact noise by the Landfill Gas to Energy project will be moderate during the 

construction and the significance of the impact will be “Medium”. 

 

Table 6.4: Impact significance on noise level during construction period 

 

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) 

 

 

6.2.2.3 Mitigation measures for noise quality 

 

During proposed project construction, the following mitigation measures are recommended to 

minimize noise impact on individuals, sensitive areas and livestock. 

 

• Use quiet equipment (i.e. equipment designed with noise control elements). 

• Apply noise and vibration control technologies along with silencers or mufflers in 

 waste compactor, LFG well drilling and construction machineries. 

• Orientate equipment known to emit noise strongly in one direction so that the 

 noise is directed away from receptors as far as practicable.  

• Orientate equipment with high-noise in one direction so that this noise is emitted away 

 from receptors as far as feasibly. Careful handling of material loading and unloading. 
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• Turn equipment off when not in use. 

 Taking consideration to be careful sequencing and scheduling times. 

• 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. 

• Construction machinery and vehicles will undergo periodic maintenance to keep 

 them in good working condition. 

• Perform regular inspection and maintenance of preparation vehicles and equipment. 

• Limit vehicles and machineries to an idling time and shut them off whenever possible. 

 Schedule noisy construction activities and transportation during day-time hours. 

• Combine noisy operations at the same time 

• Locate noisy plant as far away from receptors as practicable. 

• Avoid institutions sensitive to noise such as settlement, schools, health institution 

 or other offices close to the project site. 

• Provide PPE particularly hearing protection devices for those working in noisy areas. 

 

After mitigation measure, the impact on noise quality will become less significant. 

 

Table 6.5: After mitigation measures, impact significance on noise quality during 
construction 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) 

 

6.2.3 Impact assessment and mitigation measures for vibration level 
6.2.3.1 Potential impacts on vibration 
The construction works on site for the LFG recovery and electricity generation will result in 

vibration impacts due to mobilization and operation of construction machines (mixers, tippers, 

cranes and backhoe), increased traffic and incoming heavy vehicles to deliver construction 

materials. Some equipment used in construction phase of project can create high vibration levels. 

Severity of a vibration impact is related to the type and location of the vibration source(s). 

Hand Arm Vibration can be a significant health risk when workers use powered hand tools for 

significant lengths of time. Moreover, driving off road or operating a ride-on vehicle under 

extreme conditions can give rise to Whole Body Vibration (WBV) to drivers. 

 

6.2.3.2 Impact significance on vibration levels 

Vibration activities on construction sites include use of heavy trucks on rough terrain, 

construction machines and drills. The magnitude of impact from vibration is “Medium”. 

The area of impact will be within the project area. Therefore, the extent of the impact on 

vibration is “Low”. 
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The period of impact occurrence will be within the construction period. The construction 

workers and people in the vicinity area will have impact from and vibration by the proposed 

project and the duration of the impact from vibration is considered as “Low”. 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”.  

Therefore, the impact of vibration by the proposed project will be moderate during the 

construction and the significance of the impact will be “Medium”. 

 
Table 6.6: Impact significance on vibration level during construction period 
 
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) 

 

6.2.3.3 Mitigation measures for vibration impacts 

During proposed project construction, the following mitigation measures are recommended to 

minimize vibration impact on individuals, sensitive areas and livestock. 

• Construction activities must be carried out in such a way that vibrations arising will not 

 cause damage to adjacent structures, residents and passers-by.  

• Avoid combined of vibrating machines at the same time. 

• Apply noise and vibration control technologies along with silencers or mufflers in waste 

 compactor, LFG well drilling 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 because 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 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. 



 

6-9 
 

• 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 vibration will become less significant. 

 

Table 6.7: After mitigation measures, impact significance on vibration during construction 
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) 

 

6.2.4 Impact assessment and mitigation measures for water quality 

6.2.4.1 Potential impacts on water quality 

In the construction phase, removal of vegetation and top soil level for the construction 

of the facil it ies including buildings for generators / camp, the ground surface for 

infrastructures including flare stack can cause sedimentation, and erosion to the nearby 

water courses. Sedimentation as a result of the erosion will reduce to water clarity and quality.  

In addition, potential sources of impacts to water during the construction phase include: 

 

• Clearing land as well as land compaction for construction purposes 

• Constructing landforms that change water flow paths 

• Chemicals/Oil spills from the storage, use of diesel and hazardous materials that 

 lead to contamination of water resources 

• Release of suspended soil to the water flows 

• 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. 

 

The proposed project will create increased water demand during construction phase for site 

preparation, dust spraying, construction activities, curing, domestic and other water 

requirements for labor and staff onsite. Increase in site runoff may also be ensued. 
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6.2.4.2 Impact significance on water quality 
a) Impact significance on surface water quality 

By the proposed project, the magnitude of the impact to quality of surface water is considered 

as “Medium”. 

 

The area of the potential impact will be not only within the area of construction activities but 

also in the vicinity area. So, the extent of all parameters for physical, chemical and biological 

results are noted 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 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 surface water is set as 

“Medium”. 

 

The significant rating of impact is set as “Medium”. 

 

Table 6.8: Impact significance on surface water during construction 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 

By the proposed project, the magnitude of the impact of physical, chemical and biological 

result of the ground water is considered as “Medium”. 

 

The area of the potential impact will be within the immediate area of project activities and 

project community. The extent of all parameters for physical, chemical (except hardness) 

and biological results are considered as “Medium” level. 

 

The period of potential impact duration can be short term duration. The duration of the 

impact for ground water is set as “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 set as “Medium”. 
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Table 6.9: Impact significance on ground water during construction 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) 

 

6.2.4.3 Mitigation for water resources 

The construction phase of the project will generate insignificant amount of wastewater that 

will 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 each specification. 

• 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. 

• Promote recycling and reuse of water as much as possible. 

• Ensure taps are not running when not in use. 

• Implement road drainage system and smooth road to limit erosion. 

• Promptly detect and repair of water pipe and tank leaks.Proper recycling of water from 

other uses for sprinkling dusty pavements. 

• All chemicals, paint, and fuel containers will be properly sealed and rigorous spill 

prevention mechanisms will be employed.  Spills will be immediately treated to stop 

subsequent water pollution. 

• 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.  

• Soil erosion and sediment control mechanisms will add positive effects on mitigation 

matters for water pollution. 

• Conducting regular training, monitoring, and inspection schemes together with keeping 

track of water uses minimizes waste and leaks from faulty connections and faucets. 

• Hazardous-materials   handling procedures to reduce the potential for a spill during 

construction, and will include an emergency response program to ensure quick and 

safe cleanup of accidental spills. 

 

After mitigation measure, the impact on water quality will become less significant. 
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Table 6.10: After mitigation measures, impact significance on water quality during 
construction 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) 

 
6.2.5 Impact assessment and mitigation measures for soil quality 

6.2.5.1 Potential impacts on soil quality 

During this construction process, it may cause impact to soil system and its quality due to 

soil 

erosion, clearing and preparation of project area. Earth moving and excavation activities will 

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 productivity 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.  

Furthermore, as the construction of the project site includes covering existing landfill with a layer 

of sand, there will be negative impacts to soil depending where the sand is taken from.  

Accidental spillage of construction materials/chemicals during handling and leakage from the 

storage area may lead to soil contamination. 

 

6.2.5.2 Impact significance on soil quality 

In construction period, it may cause impact to soil system because the existing soil and 

vegetation has to be removed and consequently soil erosion can take place. 

The magnitude of impact on soil quality is “Medium”. 

 

The area of impact will be not only within the area of construction activities but also in the 

vicinity 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 “Low”. 

 

According to magnitude, extent and duration of the impact, the impact characteristic is 

considered as “Medium”. The importance of the impact is considered as “Medium”. 
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Therefore, the impact on soil quality and structure by the Landfill Gas to Energy project is 

moderate and the significance of the impact will be “Medium”. 

 
Table 6.11: Impact significance on soil quality during construction period 

 

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) 

 
 
6.2.5.3 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. 

 

• Careful planning to establish work zones, defining phases of construction, and active 

management of daily activities will be employed to minimize soil disturbance during 

the construction phase. 

• The project area will be divided into smaller sectors and vegetation from the smaller sectors 

 will be cleared sequentially to minimize soil exposure during construction. 

• When required, topsoil will be carefully removed and saved for reuse. 

• Reduce earth works for LFG plant construction as possible, especially in extremely dry 

weathers. 

• Frequent water sprinkling and appropriate scheduling for truck and heavy equipment 

movements will also be arranged throughout the construction period. 

• All chemicals, paint, 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. 

• 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 will include an emergency response program to ensure quick and safe 

cleanup of accidental spills. 

• Careful plan and proper soil management at the area where the sand will be taken in order 

to cover the existing landfill. Transportation of sand to landfill site by effective and efficient 

methods, and remediation plan for original place where the sand is taken should be 

considered to reduce negative impacts on soil at original area.  
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After mitigation measure, the impact on soil quality will become less significant. 

 

Table 6.12: After mitigation measures, impact significance on soil quality during construction 
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) 

 

6.2.6 Impact assessment and mitigation measures for waste disposal 
6.2.6.1 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 will be created due 

to the construction activities. Filth generation can occur if waste/garbage generated during 

construction period is not handling. 

 

6.2.6.2 Impact assessment on waste disposal 
 

In construction phase of Landfill Gas to Energy project, the magnitude of waste during 

construction phase is “Medium”. 

 

The area of impact will be beyond the area of project compound. Therefore, the extent of the 

impact by waste during construction phase is set as “Medium”. 

 

The period of impact occurrence will be within the project construction period and the duration of 

the impact by waste is 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, waste impact by the Landfill Gas to Energy project during construction phase will be 

moderate and the significance of the impact is considered as “Medium”. 

 

 



 

6-15 
 

Table 6.13: Impact significance on waste disposal during construction period 

 

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) 

 
6.2.6.3 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 will be managed in a way to avoid over-ordering, poor storage 

and maintenance, mishandling as well as improper operation procedures. 

• Use of building materials that have minimal packaging to avoid the generation of excessive 

packaging waste. 

• 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. 

• Disposal of construction wastes in or off the construction site should be prohibited. 

• The waste management system will comply with applicable regulation of the government, 

if any, or in its absence, good international practice.  

• The waste management plan will identify disposal routes (including transport options 

and disposal sites) for all wastes generated during the construction phase. 

• Waste segregation should be practiced at the workers camps with an emphasis placed 

on reducing, reusing and recycling of waste streams as appropriate. 

• Construction wastes will be separated into reusable items and materials to be disposed of 

or recycled whenever possible. Hazardous waste will 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. 

• A hazardous waste management system covering waste classification, separation, 

collection, storage, transfer and disposal should be set up and operated.  

• Waste suitable for reuse will be stored on site and reintroduced to the construction process 

as and when required.  
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• Recyclables such as scrap steel, metals, plastics, and paper items will 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 

will be recycled or reused for other commercial use. Use of plastic bags will be discouraged 

and explained to the workforce and local communities. 

• Prohibit open burning of any waste at project site. 

• Regular collection times will be arranged to prevent overflow in waste collection bins. 

• Chain of custody documents should be used for construction waste to monitor disposal. 

After mitigation measure, the impact on waste disposal will become less significant. 

 
 
Table   6.14:   After   mitigation   measures, impact   significance   on   waste   disposal   during 
construction 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) 

 

6.2.7 Impact assessment and mitigation measures for ecological resources 

6.2.7.1 Forest 
Proposed landfill Gas to Energy project will be constructed on the existing landfill site. As a result of 

negative impact to air, soil, water, noise during pre-operation phase will affect biodiversity and 

forest to certain extent. 

However, the proposed project is a Clean Development Mechanism (CDM) project located in the 

existing municipal landfill site, the impacts by this project on these ecological resources will be 

considered as “less significant” in this construction phase complying with the mitigation and 

management measures elaborated above accordingly. 

The forest nearby will be affected only to the certain extent but not significantly due to this project.  

  

6.2.7.2 Impact significance on forest 
 

During construction phase of proposed project, the magnitude of impact to forest will be 

“Medium”. 

 

The area of impact will be not only within the project area but also in the vicinity area. Therefore, 

the extent of the impact will be “Medium”. 

 

The period of impact occurrence will be within the construction period so duration of impact will 

be “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 is “Medium”. 

 

Therefore, the impact to forest by the Landfill Gas to Energy project will be moderate during the 

construction and the significance of the impact will be “Medium”. 

 
Table 6.15: Impact significance on forest during construction period 

 

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) 

 

6.2.7.3 Mitigation measures for forest  
 

Complying with the mitigation and management measures for air, soil, water, noise and waste 

management which are elaborated above will reduce the negative impacts to forest by proposed 

project. 

 

After mitigation measure, the impact on forest will become less significant. 

 

Table 6.16: After mitigation measures, impact significance on forest during construction 
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) 

 

6.2.7.4 Wildlife 

Proposed landfill Gas to Energy project will be constructed on the existing landfill site. As a result of 

negative impact to air, soil, water, noise during pre-operation phase will affect biodiversity, forest 

and wildlife to certain extent. 

However, the proposed project is a Clean Development Mechanism (CDM) project located in the 

existing municipal landfill site, the impacts by this project on wildlife will be considered as “less 
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significant” in this construction phase complying with the mitigation and management measures 

elaborated above accordingly. 

The wildlife nearby will be affected only to the certain extent but not significantly due to this project.  

 
6.2.7.5 Impact significance on wildlife 

During construction phase of proposed project, the magnitude of impact to wildlife will be 

“Medium”. 

The area of impact will be not only within the project area but also in the vicinity area. Therefore, 

the extent of the impact will be “Medium”. 

 

The period of impact occurrence will be within the construction period, so duration of impact 

will be “Low”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”. 

 

Therefore, the impact to wildlife by the Landfill Gas to Energy project will be moderate during 

the construction and the significance of the impact will be “Medium”. 

 

Table 6.17: Impact significance on wildlife during construction period 

 

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) 

 

6.2.7.6 Mitigation measures for wildlife 
Complying with the mitigation and management measures for air, soil, water, noise and waste 

management which are elaborated above will reduce the negative impacts to wildlife by proposed 

project. 

 

After mitigation measure, the impact on wildlife will become less significant. 
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Table   6.18: After mitigation measures, impact significance on wildlife during construction 
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) 

 

6.2.7.7 Aquatic animal/ fish 
Proposed landfill Gas to Energy project will be constructed on the existing landfill site. The aquatic 

animals nearby will be affected only to the certain extent but not significantly due to this project.   

 

Construction works of pre-operation phase will lead negative impacts to environment (water, air 

and soil) and subsequent negative impacts on aquatic animals. 

 

Impacts by this project on aquatic animal/fish will be considered as “less significant” in this 

construction phase if the mitigation and management measures elaborated above will be complied 

accordingly. 

 

6.2.7.8 Impact significance on aquatic animals/fish 

 

During construction phase of proposed project, the magnitude of impact to aquatic animals 

will be “Medium”. 

 

The area of impact will be not only within the project area but also in the vicinity area. Therefore, 

the extent of the impact will be “Medium”. 

 

The period of impact occurrence will be within the construction period, so duration of impact 

will be “Low”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”. 

 

Therefore, the impact to aquatic animals by the Landfill Gas to Energy project will be moderate 

during the construction and the significance of the impact will be “Medium”. 

 

 

 

 

 



 

6-20 
 

Table 6.19: Impact significance on aquatic animals/fish during construction period 

 

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) 

 

 

6.2.7.9 Mitigation measures for aquatic animals/ fish 

Mitigation measures which are mentioned above for air, soil, water, noise and waste management 

will reduce the negative impacts to wildlife by proposed project. 

 

After mitigation measure, the impact on aquatic animals/ fish will become less significant. 

 

Table 6.20: After mitigation measures, impact significance on aquatic animals/ fish during 
construction 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) 

 

6.2.8 Impact assessment and mitigation measures on human environment 
6.2.8.1 Impacts on human environment 
a) Impacts on occupational health and safety 

During construction of the proposed project, 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 (landfall, fall into the site hole, methane ignition), 

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. 
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The proposed project will appoint a lot of construction workers in construction phase. 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. 

 

b) Impacts on Socio- economic 

The social impact of this project is expected to be positive, as implementing this technology and 

committing with the CDM will deliver local community benefits as it will create a new source of 

jobs during the construction. 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. There may not have several informal businesses which come 

up during the construction periods of such projects, because the proposed project is located in the 

current landfill area which is supervised by related authority. 

Through the use of locally available materials during the construction phase of the project 

including cement, concrete and ceramic tiles, timber, sand, ballast electrical cables etc., the 

project will contribute towards growth of the economy by contributing to the gross domestic 

product. 

 

6.2.8.2 Impact assessment on human environment 
a) Impact significance on occupational health and safety 

 

There will be impact on health and safety and the magnitude of impact during construction phase 

of the project is “Medium”. 

 

The impact of the project can affect health and safety of the workers and people in the vicinity 

area. Therefore, the extent of the impact is “Medium”. 

 

The period of impact occurrence will be within the construction period 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 will be 

“Medium”. The importance of the impact is considered as “Medium”. 

 

Therefore, the impact on residential area by the Landfill Gas to Energy project during 

construction period will be moderate and the significance of the impact will be “Medium”. 
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Table 6.21: Impact significance on occupational health and safety during construction period 

 

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 socio- economic 

Landfill Gas to Energy project is located in Kyar Ni Kan landfill area and has a close boundary 

with Kyar Ni Kan villge, Aein Kyel and Aein Shay Min Htan Taw villages. 

The local people can get job opportunities as construction workers and skilled labour, 

therefore, during construction phase, the impact by the proposed project on socio- economic 

will be positive impact. 

 

6.2.8.3 Mitigation measures for occupational health and safety 

The project will implement the following mitigation measures for Occupational Health and 

Safety: 

•  Ensure that boreholes drilled for vertical LFG wells are not left open to prevent workers  

 from falling into boreholes. 

•  Provide workers with PPEs and trainings to avoid exposure of LFG and fugitive   

 emission during drilling wells and constructing plant including severe winds or   

 weather in landfill  site. 

•  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. 

•  Strictly enforce that workers adhere to the HSE manuals including safety net system and  

 specific PPE use to avoid slips, falls, hits, fire, explosion and confined space threat. 

•  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. 

• Training to personnel will be imparted to generate awareness about effects of noise 

 and importance of using PPEs. 

• All workers will be provided with personal protection equipment (PPE) and will be 

 obliged to wear them in work zones. 

•  Prohibit smoking and other ignition sources in areas with potential LFG emissions using  

 warning signs. 

•  Designate restricted areas for danger zones with caution signs if necessary. 

• 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. 
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• Implement all necessary measures to ensure health and safety of workers. 
• Well stocked first aid box which is easily available and accessible should be provided. 
• Specific preparation of PPE as well as fall protection equipment, safety suits, helmets, 

 glasses, gas/dust protection masks, respirators, and ear muffs, PPE trainings and first aid 

 boxes in the easy access areas. 
• Necessary health and safety rules shall be enforced by the site foreman to ensure that all 

 staff members adhere to the standards and are thus safe. 

 

After mitigation measure, the impact on occupational health and safety will become less 

significant. 

 

Table 6.22: After mitigation measures, impact significance on occupational health and safety 
during construction 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 Operation phase (Construction for Phase 2: flaring system and Phase 3: LFG to 
electricity generation) 
6.3.1 Environmental and social impacts during the operation phase 

 

The proposed project is related to Clean Development Mechanism (CDM) which is designed to 

reduce emissions (methane) which can effect on the climate change. 

Operation phase of proposed project will include two phases: Phase 2: Flaring system and Phase 
3: LFG to electricity generation.  

 

However, the operation phase of the Landfill Gas to Energy project, Phase 2 and Phase 3, 

will generate solid wastes, wastewater, and substances contributing to air pollution, a certain 

degree of noise, vibration, and hazardous wastes.  Despite the project’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.   

 

Regular maintenance of machine, equipment, vehicles and infrastructure including Emergency 

Response Plan, and careful selection of raw materials and less polluting chemicals, will be carried 

out as a part of the project’s drive to further reduce the environmental footprint. 

 

6.3.1.1 Impacts on air quality during operation phase 

Clean Development Mechanism (CDM) project is intended to reduce greenhouse gases especially 

methane and other emissions which are currently produced at the open dumping site. 
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This project is intended to create positive impacts in terms of reducing air pollution as well as 

generating electricity for waste management purposes at Kyar Ni Kan landfill area. 

 

During operation phase of the proposed project, the following activities will impact air quality; 

 

• Phase (2) Flaring System – NOx and CO impact on the nearest community  

• Phase (3) LFG to electricity generation – NOx and CO impact on the nearest community 

 

Although Dioxins and furans can be reformed and emitted by the combustion process of Landfill 

gas, benefits of the project outweigh the emission of raw landfill gas from open area to the 

atmosphere. 

 

(a) Fugitive particulate emissions 
The particulates will be emitted from the following process: 

• Handling and storage of chemicals and fuels 

• Transportation of materials by trucks and other vehicles 

• Storage, packing, bagging and delivery activities 

 

 (b)Gases emission 

As proposed project is a CDM (Clean Development Mechanism) project, GHG emissions 

including methane emissions will be reduced as the gases from landfill sites will be collected 

through the pipeline system, processed and electricity will be generated. 

GHG emissions would arise due to methane leakage from the collecting pipelines through 

certain points and valves, flaring system, generator operations and energy consumption for the 

transportation. Moreover, dioxins and furans can also be generated from combustion process of 

landfill gas.  

 

The gases will be emitted from the following process that will further escalate air pollution 

issues: 

a) Phase (2) Flaring System 

b) Phase (3) LFG to electricity generation 

c) Vehicle activities  

d) The use of waste fuels such as solvents, waste oil, organic chemicals 

 

To reduce air pollution impacts, the facility adopts and implements the highly efficient machine 

and equipment with optimum combustion process, manages well-coordinated traffic flows and 

monitors pipeline system and operating machines regularly.  These will serve as the facility’s 

drive to minimize air pollution issues. 
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6.3.1.2 Air impact assessment on emissions from the proposed landfill gas recovery        project 
site (Kyar Ni Kan)   
 
(i) Introduction 
This study assesses the impact of proposed landfill gas (LFG) Recovery and Generation Project in 

the Kyar Ni Kan landfill site on the atmospheric environment. The Kyar Ni Kan (KNK) landfill site 

is located in the North of Mandalay as shown in Figure 6.1. This study simulated the impacts on air 

quality of the atmospheric emissions resulting from the proposed treatment options, flares and 

engine-generator, in 2 phases of the LFG project. The LFG treatment options in the 2 phases are 

detailed below. 

1) Phase 2: one enclosed landfill gas flare,  

2) Phase 3: one flare as phase 2 plus one engine-generator set in KNK.  

            

Figure 6.1: Landfill Gas Project locations (KNK )  

This study applies the USEPA preferred AERMOD model to assess the dispersion and impacts of 

the emissions on the ambient air quality in the project area. AERMOD is a steady-state plume model 

that simulates atmospheric dispersion based on planetary boundary layer turbulence structure and 

scaling concepts.  

 

Mandalay 
city 
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The model needs two input files, the emission and the meteorology. The emission rates of the point 

sources of flares and generators proposed at the landfill site were calculated using the design data 

provided by the LFG project. The meteorological data were taken from the WRF (3D Weather 

Research and Forecasting mesoscale numerical weather prediction model) simulation for Myanmar 

with a nested domain containing Mandalay for one year of 2018. The input data preparation for 

AERMOD modeling and the modeling results are presented in this report.  

 

6.3.1.3 Input data preparation 
(i) Emission input data 
The required inputs of the emission sources for AERMOD modeling were prepared from the 

designed parameters of the flares and generators. The emission rates were calculated as the product 

of flow rate (m3/s) and concentration of pollutants in the flue gas (mg/m3). The generator in KNK 

has 2 stacks (each: 0.2 m diameter and 3,011.5 m3/h or 0.836 m3/s) which are combined for 

modeling as one-point source with double diameter and flow rate. 

  

Based on the designed information, CO and NOx are the major air pollutants from the flare and 

generator stacks. Therefore, the AERMOD simulation is conducted for these two pollutants using 

the inputs presented in Table 6.12. 

 

 

Table 6.23: AERMOD input parameter for different emission sources  

AERMOD input parameter 

Emission sources in 
Phase 2 Emission sources in Phase 3 

Flare in KNK Generators in 
KNK 

Flare in 
KNK 

Elevation (m) 99 99 99 

Stack height (m) 8.2 10 8.2 

Diameter (m) 1.2 2 x 0.2* 1.2 

Temperature (K) 823 823 823 

Exit velocity (m/s) 2.57 - 2.57 

Flow rate (m3/s) 2.91 1.67* 2.91 

Conc. (mg/m3)       

CO 200 200 200 

NOx 150 100 150 

Emission rate (g/s)       

CO 0.58 0.33 0.58 

NOx 0.44 0.17 0.44 

Note: * values are combined from two stacks in the generator, each with a diameter of 0.2 m and 

flow rate of 3,011.5 m3/h (0.836 m3/s). 
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6.3.1.4 Preparation of meteorological input data 
WRF modeling system was run and the outputs were used to prepare the meteorological input data 

for the AERMOD simulation. Two-way nesting domains (Figure 6.2) were configured for WRF 

version 4.2: 1) the coarse domain (WRF-D1) with resolution of 36 x 36km covering Myanmar and 

the surrounding areas; 2) the nested inner domain (WRF-D2) with resolution of 12 x 12 km covering 

the central part of Myanmar, including the Mandalay province. The MMIF model was used to 

extract and process the surface and profile meteorological files from WRF-outputs for a location 

with the coordinates of 22.086E - 96.162N which are input to AERMOD simulation for both landfill 

sites. 

 

 

  
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
Figure 6.2: Two-way nesting domain configuration for WRF simulation covering Mandalay 
(inner domain 2) 
 

Figure 6.3 presents the flow directions (wind directions + 180o) of the hourly surface meteorological 

winds extracted from WRF-MMIF for the location in Mandalay. It is clearly seen that the 

southeasterly wind (blowing to the northwest) was the most prevailing, following by southwesterly 

and southerly. With the flow directions shown in Figure 1.3, KNK would normally be downwind 

of Mandalay city. 

 

WRF-D1 

WRF-D2 
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Figure 6.3: Surface wind speed and flow directions (blowing to) obtained from WRF-MMIF 
form Mandalay used in AERMOD simulation  
 
6.3.1.5 Receptor grids 
The AERMOD simulation was done simultaneously for all emissions sources for 3 receptor grid 

domains. The outter receptor grid (resolution of 500 x 500m) was set up to cover the Mandalay city 

and two land fill sites, with the domain area of 800 km2. This domain aimed to assess the 

cummulative effects of two landfills on the air quality of the city. One inner receptor grid with area 

of 3 km2 surrounding the landfill site having finer resolution (25 x 25m) were configured to better 

show the emission plumes around the landfill site (Table 6.13). 

 

Table 6.24: Receptor domains configuration 
Domain Resolution Area Coverage 
Mandalay 500 x 500 m 40 x 80 grids  

(Area = 800km2) 

Expanding over Mandalay city and 

surrounding area, including 2 landfill sites 

KNK 25 x 25 m 60 x 60 grids  

(Area = 3km2) 

Covering KNK site 
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6.3.1.6 AERMOD modeling results 

The AERMOD simulation was done for Phase 2 and Phase 3, separately, to assess the dispersion 

patterns and impacts of the emissions in each phase of the LFG project to the domain areas.  

 
6.3.1.7 Air pollutants levels and dispersion pattern in Phase 2 
 

The results show that in Phase 2 the levels of NO2 and CO with different averaging times (1h, 8h, 

annual) are well below the respective Environmental Quality Emission Guideline (EQEG) stated 

by ECD, World Health Organization (WHO) guidelines and ambient air quality standards of United 

State Environmental Protection Agency (US EPA NAAQS). Table 6.14 presents the maximum 

(first highest) concentrations of these pollutants founded within 50-100 m from the point emission 

sources at KNK landfill site. Note that the output of the model is NOx but assuming that all NOx in 

the atmosphere will be eventually converted to NO2 hence hereby the outputs are compared to the 

reference values available for NO2. 

  

Table 6.25: The maximum concentration of air pollutants dispersed from the point sources in 
Phase 2 

Pollutants* 

Max value  
(µg/m3) Locations of the max 

concentrations 

Reference 
values** 
(µg/m3) 

KNK   
NO2 (1h) 64  - 75m north of KNK   200 (WHO) 

NO2 (annual) 4 
- 100m north of KNK  

 
40 (WHO) 

CO (1h)  85 - 75m north of KNK   40,000 (EPA) 

CO (8h)  80 - 75m north of KNK   10,000 (EPA) 

CO (annual) 6 - 100m north of KNK   - 

Note:  *: short-term averaging (NO2 1h, CO 1h and CO 8h) are the 1st highest values in the year; 

annual values (NO2 and CO annual) is the annual average 

**: WHO guideline values for NO2, and USEPA NAAQS values for CO 

 

The dispersion patterns of CO and NO2 show higher concentration plumes near the flare sites 

and dispersed following the prevailing wind direction, i.e. southeasterly wind (Figures 6.4, 6.5 & 

6.6). Particularly, Figure 6.4 shows the pattern of the flare plumes of CO released from the KNK 

site and spreading to the northwest direction of the emission sources locations. Overall, the 

concentrations of 1h CO in the whole domain are well below US EPA NAAQS of 40,000 µg/m3. 

 

Due to its downwind location. KNK emission plume less significantly affected the Mandalay city 

comparing to the upwind- located TIMI.  
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Figure 6.4: Dispersion patterns of the 1st highest values of 1h CO in Mandalay (Phase 2) 

 

The plume dispersion patterns of 1h NOx (Figure 6.5) is almost similar to those of 1h CO, e.g. 

dispersing to the northeast direction of the emission sources locations. The concentrations of 1h 

NOx in the domains are well below WHO guideline value for NO2 of 200 µg/m3.  

The plumes of annual average of NOx spread over the area within 1.5 km from the emission 

sources to the northeast, with low concentrations (0.5-4 µg/m3), as seen in Figure 6.6. 

 

 

  

  

b. KNK 

c. TIMI 

a. Mandalay 
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Figure 6.5: Dispersion patterns of the 1st highest values of 1h NOx in Mandalay (Phase 2) 

              

 

 

 

 

 

 

 

Figure 6.6: Dispersion patterns of the annual average NOx around KNK (Phase 2) 

 

  

  

a.Mandalay b.KNK 

c.TIMI 

KNK 
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6.3.1.8 Air pollutants levels and dispersion patterns in Phase 3 
 
In this phase, a generator will be installed in KNK site which would increase the emissions at KNK. 

Table 6.15 presents the pollution levels in the KNK site in Phase 3 which show higher maximum 

concentrations of NO2 and CO in different averaging time than those in Phase 2. None of the first 

highest concentrations of any pollutant exceeded the reference values. Note that, similar to Table 

1.3 above, the model outputs of NOx are compared to the reference values available for NO2 which 

is the eventual form of NOx in the atmosphere.  

 

Table 6.26: The max concentration of air pollutants dispersed from KNK site in Phase 3 

Pollutants* Value  
(µg/m3) 

Locations found the max 
concentrations 

Reference 
values** 
(µg/m3) 

NO2 1h 83 
- 100m north of KNK 

200 

NO2 annual 7 40 

CO 1h  124 - 100m north of KNK 40,000 

CO 8h  107 - 80m north of KNK 10,000 

CO annual 11 - 100m north of KNK - 

 

Note: *: short-term averaging (NO2 1h, CO 1h and CO 8h) are the 1st highest values in the year; 

annual values (NO2 and CO annual) is the annual average 

**: WHO guideline values for NO2, and USEPA NAAQS values for CO 

 

Figure 6.7 and 6.8 show the plume dispersion patterns of 1h CO and 1h NO2 in Phase 3 which also 

follow the main southeasterly wind direction, but the KNK plumes spread over larger area than that 

in Phase 2 due to the increase in the emission rate. The first highest concentrations of NO2 and CO 

over the domains are well below the EQEG (ECD), WHO GV and US EPA NAAQS, respectively.  

The changes for 1h NOx was not significant when comparing Figure 6.5 (Phase 2) and Figure 6.8 

(Phase 3). 
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Figure 6.7: Dispersion patterns of the 1st highest values of 1h CO in Mandalay (Phase 3) 

 

 

  

  

a. Mandalay b. KNK 

c. TIMI 
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Figure 6.8: Dispersion pattern of the 1st highest values of 1h NOx in Mandalay (Phase 3) 

 

6.3.2 Impact assessment on air quality during operation phase 

a)  Impact significance on air quality by particulates 

There will have a minor impact from particulate matter during the operation of the Landfill Gas 

to Energy project. 

 

 The magnitude of impact by particulate matter will be “Medium”. 

 

The area of impact will be not only within the project compound but also in the vicinity of 

project area. Therefore, the extent of the air quality impact from particulates is considered as 

“Medium”. 

 

The period of impact occurrence will be within the operation period and the duration of the 

impact for ten years by particulate matters is considered as “Medium”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact on air is considered as “Medium”. 

 

  

  

a.Mandalay b.KNK 

c.TIMI 
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Therefore, the impact from particulate matters by the Landfill Gas to Energy project operation 

will be moderate and the significance of the impact will be “Medium”. 

 

 

Table 6.27: Impact significance on air quality during operation period 

 

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) 

 

 

a) Impacts significance on air quality by gas emission 

In operation period of the project, methane gas from landfill site will be converted into energy 

and negative impacts of methane will be reduced.  However, during Phase 2 and Phase 3 of the 

project, there will be gas emission such as CO and NOx.  

 

 Moreover, toxic gases such as dioxin and furans can be reformed due to combustion process.  

 

The magnitude of impact on air quality by this gas emission will be “Medium”. 

 

The area of impact will be beyond project compound. Therefore, the extent of the impact on air 

quality will be “Medium”. 

 

The period of impact occurrence will be within the project period and these impacts will affect 

the project workers. The duration of the impact of gas emission will be “Medium”. 

 

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 air quality by gas emission by the Landfill Gas to Energy projects operation 

will be less and the significance of the impact will be “Medium”. 
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Table 6.28: Impact significance on gas emission during operation processes 

 

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) 

 
 
6.3.3 Mitigation measures for air quality during operation phase 

During proposed project operations, the following mitigation measures are recommended to 

minimize the impact on the ambient air quality. 

 

• Adequate capping system with low-permeability covers to minimize LFG venting to the  

 atmosphere. 

• Install efficient LFG collection and control system to minimize methane migration with  

 regular check-up and maintenance system of piping and pressure along with safe guard  

 and gas detector. 

• Enforce not to release LFG directly to the environment in a downtime or overhaul e.g.  

 by drawing all LFG into combustion system.  

• Proper engineering selection for LFG enclosed flares with high temperature and low  

 calorific technology. 

• Utilization of LFG generator set with low-emission engine. 

• Use of international accepted flaring system with high capacity burning points. 

• Operating with “3-T Rule” which are High Burning Temperature to boost waste   

 pulverization, adequate Ignition Time to enhance waste annihilation and High Burning  

 Turbulence to disperse warmth uniformly ensuring complete annihilation. 

• Prevention of favorable condition that support formation of dioxins and furans 

 immediately after post-combustion. Use specific design specifications such as cooling 

 post combustion gases quickly from higher temperature to avoid extended exposure in 

 temperature range that is known to favor dioxin and furan formation. 

• Installing flaring plant away from ignition sources such as electric cables and dry trees.     

• Enforce not to release LFG directly to the environment in a downtime or overhaul e.g.  

 by drawing all LFG into combustion system.  

• Reducing the presence of certain metals such as copper which are known to ease dioxin 

 and furan formation. 

• Proper management of contaminated materials. 

• Comply with Gas Collection System (GCS) monitoring and regular schedule to check-

 up to detect operational problems early and minimize system downtime. 

• Consider the use of low-emission generator engines. 
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• Careful use of energy efficient equipment and tools. 

• Careful selection and use of environmentally friendly and low emission machines  and 

 vehicles. 

• Maintain periodically operation machineries and vehicles in manufacture manuals to 

 operate in good working condition. 

• Schedule movement of vehicles and limit vehicular speed to minimize exhaust and dust 

 emissions. 

• 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. 

• Storage of chemical and fuel in related covered or closed bays in areas protected from 

 wind and other weather conditions. 

• Spray water onto the ground to control dust. 

• Minimize vehicle idling time by turning equipment off when not in use. 

• Appropriate management of project traffic. 

• Odor reduction measures to minimize odor disturbance from LFG plant if necessary. 

• Use of enclosed belt conveyors for materials transportation and emission controls at 

 transfer points. 

• Plant long trees around the project area to control air pollution (a green belt). 

• Placing a buffer zone with a garden or with a man-made forest between residential areas 

 and project operation zones. 

 

After mitigation measure, the impact on air quality will become less significant. 

 

Table 6.29: After mitigation measures, impact significance on air quality during 
operation 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) 

 
 
 
 
 
 
 
 



6-38 

6.3.4     Impact assessment and mitigation measures on noise level 
6.3.4.1 Potential impacts on noise quality 

During the operational phase of the proposed project, noise will be generated from the project 

operations and transportation.  The potential sources of noise pollution include: 

• Material handling equipment and operations

• Vehicles and project operations

• 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.

6.3.4.2 Impact significance on noise quality 

Generally, noise at work can cause hearing damage that can lead to permanent and disabling. 

In operation phase of Landfill Gas to Energy project, some processing activities and machines 

such as generators can have noise impact on workers. 

The magnitude of noise during the operation period will be “Low”. 

The area of impact will be only within the area of production. Therefore, the extent of the impact 

of noise and vibration will be “Low”. 

The period of impact occurrence will be within the production period. The duration of the impact 

of noise during operation 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 of noise level by the Landfill Gas to Energy project will be moderate and 

the significance of the impact will be “Medium”. 

Table 6.30: Impact significance on noise level during operation period 

Characteristics 

Magnitude Extent Duration 

1 (Low) 1 (Low) 2 (Medium) Equivalent 

Characteristics 

Importance 

Characteristics = 1+1+2 = 4 2 (Medium) 2 (Medium) Significance 

Significance   =   Characteristics   x 

Importance 

4 (Medium) 
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6.3.4.3 Mitigation measures on noise level 
Following precautionary measures should be adopted to control the noise level. 

• Install sound insulation techniques with use of well-functioning silencers and dampers for 

LFG collection system, blower, moisture separator, generator and flares. 

• Ensure anti-vibration control along with vibration damping seats to reduce earth-borne 

vibration level from the whole LFG plant. 

• Orientate equipment with high-noise in one direction so that this noise is emitted away from 

receptors as far as feasibly.  

• The workers and employees working at the project premises 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 to personnel will be imparted to generate awareness about effects of noise 

and importance of using PPEs.Ensure use of mufflers on diesel/gas driven  machinery. 

• Using enclosure for all generator sets. 

• Use low noise equipment. 

• Reduce the working hours of operating noisy machines. 

• Schedule operation of noisy operation equipment at different times. 

• 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. 

• Traffic control measures to be enforced strictly. 

• Carry out periodic monitoring of noise levels, if values exceed the standard limits, suitable 

mitigation measures needed to be taken. 

• Develop green belt to act as a noise barrier. 

• Establish a grievance mechanism as part of a stakeholder engagement plan. 

After mitigation measure, the impact on noise level will become less significant. 

 
Table 6.31: After mitigation measure, impact significance on noise level during operation 
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 vibration level 
6.3.5.1 Potential impacts on vibration  
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During the operational phase of the proposed project, vibration will be generated from the project 

operations including the generators and transportation.  The potential sources of vibration pollution 

include: 

• Machines and equipment used in the proposed project  

• Project operating activities and vehicles 

 
6.3.5.2 Impact significance on vibration 
The magnitude of vibration during the operation period will be “Low”. 

The area of impact will be only within the area of production. Therefore, the extent of the impact 

of vibration will be “Low”. 

The period of impact occurrence will be within the production period. The duration of the impact 

of vibration during operation 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 of vibration by the proposed project will be moderate and the significance of 

the impact will be “Medium”. 

Table 6.32: Impact significance on vibration during operation period 
 

Characteristics  

Magnitude Extent Duration 

1 (Low) 1 (Low) 2 (Medium) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+2 = 4 2 (Medium) 2 (Medium) Significance 

 Significance   =   Characteristics   x 

Importance 

4 (Medium) 

 

6.3.5.3 Mitigation measures on vibration  

Following precautionary measures should be adopted to control vibration impacts by the proposed 

project. 

• Ensure anti-vibration control along with vibration damping seats to reduce earth-borne 

 vibration level from the whole LFG plant. 

• Project activities must be carried out in such a way that vibrations arising will not cause 

 damage to adjacent structures, residents and passers-by.  

• Avoid combined of vibrating machines at the same time 

• Apply vibration reducing technologies in operation activities of proposed project. 

• Design project activities to reduce vibration. 

• Maximizing the distance between the source and receiver. 
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• Mechanically isolate the vibrating source or surface to reduce exposure. 

• Faulty tools should not be used and tools should be maintained properly because 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. 

• 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. 

• 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. 

• Establish a grievance mechanism as part of a stakeholder engagement plan. 

After mitigation measure, the impact on vibration will become less significant. 

Table 6.33: After mitigation measure, impact significance on vibration during operation 
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 water quality 

6.3.6.1 Potential impacts on water quality 
 
In the operation process of proposed Landfill Gas to Energy project, heat will also be used to 

evaporate leachates, so the existing negative impacts of leachate to surface water and ground water 

will be minimized to a certain extent. 

 

There is no need to use a large amount of water in this project. Major water consumption is only 

for cleaning utensils, equipment and residential units including kitchen, toilets for workers. Thus, 

water consumption of the proposed project cannot affect the underground water level and the 

impact is likely to be low. The impact of water consumption could not affect the underground 

water pattern as the process does not use water as a major consumption. 

 

6.3.6.2 Impact significance on water quality 

In operation phase, the magnitude of the impact of physical, chemical and biological result of 

the ground water is considered as “Low”. 

 

The area of the potential impact will be within the immediate area of project activities and project 

community, and the extent of the impact will be “Medium”. 

 

The period of potential impact duration can be long term duration. The duration of the impact 

for water quality during operation is set as “Medium”. 

 

Therefore, the characteristic of water quality 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 water quality is set as “Medium”. 

 

The significant rating of impact is set as “Medium”. 

 
Table 6.34: Impact significance on water quality during operation phase 
 

Characteristics  

Magnitude Extent Duration 

1 (Low) 2 (Medium) 2 (Medium) Equivalent 

Characteristics 

Importance  

Characteristics = 1+2+2 = 5 2 (Medium) 2 (Medium) Significance 

 

 

 

 

 

 

 

 

 

Significance   =   Characteristics   x 

Importance 

4 (Medium) 
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6.3.6.3 Mitigation measures for water resources 

 

Specific measures that should be implemented include the followings: 

• Well-management of leachate recirculation systems. 

• Proper use of capping system to prevent erosion by runoff. 

• Prefer environmental-friendly chemicals. 

• Prevent washing away chemicals, solid waste, and hazardous waste into any drainage 

system, storing in a safe manner during rainstorms. 

• Raw materials, chemicals and fuels should be properly and safely stored under the roof 

to prevent dumping into the water courses in the rainy season. 

• Store, dispose and clean up all chemical, fuel and hazardous materials according to the 

procedures. 

• Preventing leaks and spills. Proper management of storm water. 

• Promptly detect and repair of water pipes and tank leaks. 

• Quick fixing of leaking pipes. 

• Install water conserving taps that turn-off automatically when water is not being used. 

• Ensure taps are not running when not in use. 

• Installing water efficient toilets and shower heads. 

• Users to conserve water e.g. by avoiding unnecessary toilet flushing. 

• Treat drainage system for sediment control. 

• Promote recycling and reuse of water as much as possible. 

• Proper recycling of water from other uses for sprinkling dusty pavements. 

• Promote awareness to employees on water conservation and reducing water wastage 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 minimizes waste and leaks from faulty connections and faucets. 

 

After mitigation measure, the impact on water quality will become less significant. 

 
Table 6.35: After mitigation measures, impact significance on water quality during 
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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6.3.7 Impact assessment and mitigation measures for soil quality 

6.3.7.1 Potential impacts on soil quality 

 

As this CDM project reduces leachate by means of heating process, soil pollution by leachate will 

be minimized. However, following activities of operation phase may cause negative impact to 

soil system.  

 

• Spills/ leaks of chemicals, solid waste, and hazardous waste from LFG plant site. 

• Improper management of waste, wastewater, runoff and water usage 

• Vehicular movement and potential leakage of oil/lubricants into the soil.  

 

6.3.7.2 Impact significance on soil quality 

 

The magnitude of impact on soil quality due to wastewater, spill/ leaks of hazardous wastes, chemical 

and fuel 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 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 considered 

as “Medium”. The importance of the impact is considered as “Medium”. 

 

Therefore, the impact on soil quality and structure by the Landfill Gas to Energy project will be 

moderate and the significance of the impact will be “Medium”. 

 
Table 6.36: Impact significance on soil quality during operation 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) 

 
6.3.7.3 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 
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or avoided when considered during operation phase. The following mitigation measures should be 

used. 

 

• Well-management of leachate recirculation systems. 

• Proper use of capping system to prevent erosion by runoff. 

• Prefer environmental-friendly chemicals. 

• Store, dispose and clean up all diesel and hazardous materials according to the 

 procedures. 

• Collect and manage solid waste and hazardous waste along with using impermeable 

 waste containers. 

• Store, dispose and clean up all diesel and hazardous materials according to the 

 procedures. 

• All chemicals, paint, 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. 

• Construct proper drainage channels to handle storm water and sediment control that 

 might affect soil quality. 

• Reuse of treated grey water for dust control and plant watering. 

• Implement adequate sanitary facilities along with septic tanks to handle sanitary waste.  

• Arrange heavy machineries/vehicles movement and strict enforcement of on-site speed 

 limit regulations. 

• Ensure that operating machineries and vehicles have no leakage of oil or lubricants by 

 maintaining regularly not to combine with surface runoff especially during the monsoon 

 season. 

• 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.  

 

After mitigation measure, the impact on soil quality will become less significant. 

 

Table 6.37: After mitigation measures, impact significance on soil quality during 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) 

 

 6.3.8 Impact assessment and mitigation measures for waste disposal 
 6.3.8.1 Potential impacts on waste disposal  
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Once the proposed project is complete and operational, it is expected to generate solid waste 

on a daily basis - both organic wastes and inorganic wastes such as plastics, used cables, 

damaged/expired devices, glasses, tins, bottles, packing materials, papers , stationeries, and 

other miscellaneous will be generated during the operational phase of the project. 

 

Liquid waste of the project is low due to less amount of water consumption for processing. So, 

the impact of liquid waste to the environment will be low. 

 

The proposed Landfill Gas to Energy project does not generate significant amount of wastewater 

that bring damage to the surface and ground water sources. The generation of sanitary 

wastewater discharges has no significant adverse impacts on the surrounding environment 

because the septic tank system is installed in the projected area. But, the lubricants, oil and grease 

used for vehicles and machines can cause contamination into the surrounding environment 

particularly air, water and soil. 

 

6.3.8.2 Impact significance on waste disposal 
In operation phase of Landfill Gas to Energy project, there are some kinds of solid wastes 

generated from raw materials, operation activities and domestic solid waste of workers. 

 

There is also waste water from cleaning equipment, sanitary and domestic waste water of 

workers. 

 

The magnitude of waste disposal during operation phase will be “Medium”. 

 

The area of impact will be only within the area of project compound. Therefore, the extent of 

the impact by waste during operation phase will be “Low”. 

 

The period of impact occurrence will be within the operation phase of Landfill Gas to Energy 

project and the duration of the impact by waste 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, waste impact by the Landfill Gas to Energy project during operation phase will be 

moderate and the significance of the impact will be “Medium”. 

 

Table 6.38: Impact significance on waste disposal during operation period 

 

Characteristics  

Magnitude Extent Duration 

2 (Medium) 1 (Low) 2 (Medium) Equivalent 

Characteristics 

Importance  

Characteristics = 2+1+2 = 5 2 (Medium) 2 (Medium) Significance 
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 Significance   =   Characteristics   x 

Importance 

4 (Medium) 

 
6.3.8.3 Mitigation measures for waste disposal 
General mitigation practices and principles that could apply to the operation phase of proposed 

project include: 

• Apply waste handling procedures for chemicals and their containers and emergency spill 

 prevention/response to minimize waste emission from mishandling. 

• Manage non-hazardous and hazardous waste in a separate way without mixing and use leak 

 proof containers/areas for waste management. 

• Develop waste management plan addressing separation, collection, storage, transportation 

 and disposal for each item. 

• Provide separate bins for food waste, metal and other wastes at the staff quarters and 

 other facilities on site. 

• Collect non-hazardous solid wastes for recycling.  

• Setting up of separate waste collectors at different points. 

• Regular cleaning and replacing of waste collectors. 

• Encourage waste sorting by the facility users. 

• Solid wastes that cannot be recycled must be treated appropriately before final disposal. 

• Do not wash hazardous materials containers and not mix with other wastes.  

• 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 for drainage pipe blockages or damages and fix appropriately. 

• Ensure regular monitoring of the sewage discharged from the project. 

• 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. 

• All employees will be encouraged to take part in education and training programs, 

 and cleanup activities in turn not only in the facility but also with the adjacent communities. 

• Develop a hazardous materials management plan addressing storage, use, transportation 

 and disposal for each item. 

• Train employees to promptly clean up any oil or hazardous material spill. 

 

After mitigation measure, the impact on waste disposal will become less significant 

Table 6.39: After mitigation measures, impact significance on waste disposal during operation 
period 

 

Characteristics  

Magnitude Extent Duration 

1 (Low) 1 (Low) 1 (Low) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 
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 Significance   =   Characteristics   x 

Importance 

2 (Low) 

 
6.3.9 Impact assessment and mitigation measures for ecological resources 

6.3.9.1 Forest 
Proposed landfill Gas to Energy project will be operated on the existing landfill site. As a result of 

negative impact to air, soil, water, noise during operation phase will affect biodiversity and forest 

to certain extent. 

 

However, the proposed project is a Clean Development Mechanism (CDM) project located in the 

existing municipal landfill site, the impacts by this project on these ecological resources will be 

considered as “less significant” in this operation phase complying with the mitigation and 

management measures elaborated above accordingly. 

 

The forest nearby will be affected only to the certain extent but not significantly due to this project.  

  

6.3.9.2 Impact significance on forest 
 

During operation phase of proposed project, the magnitude of impact to forest will be “Medium”. 

 

The area of impact will be not only within the project area but also in the vicinity area. Therefore, 

the extent of the impact will be “Medium”. 

 

The period of impact occurrence will be within the operation period so duration of impact will 

be “Medium”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”. 

 

Therefore, the impact to forest by the Landfill Gas to Energy project will be moderate during the 

operation phase and the significance of the impact will be “Medium”. 

 

Table 6.40: Impact significance on forest during operation period 

 

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) 

 
6.3.9.3 Mitigation measures for forest  
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Complying with the mitigation and management measures for air, soil, water, noise and waste 

management which are elaborated above will reduce the negative impacts to forest by proposed 

project. 

After mitigation measure, the impact on forest will become less significant. 

 

 
 
 
 
Table 6.41: After mitigation measures, impact significance on forest during operation 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 Wildlife 

Proposed landfill Gas to Energy project will be constructed on the existing landfill site. As a result of 

negative impact to air, soil, water, noise during operation phase will affect biodiversity, forest and 

wildlife to certain extent. 

 

However, the proposed project is a Clean Development Mechanism (CDM) project located in the 

existing municipal landfill site, the impacts by this project on wildlife will be considered as “less 

significant” in this operation phase complying with the mitigation and management measures 

elaborated above accordingly. 

 

The wildlife nearby will be affected only to the certain extent but not significantly due to this project.  

 

6.3.9.5 Impact significance on wildlife 

During operation phase of proposed project, the magnitude of impact to wildlife will be “Medium”. 

The area of impact will be not only within the project area but also in the vicinity area. Therefore, 

the extent of the impact will be “Medium”. 

 

The period of impact occurrence will be within the operation period, so duration of impact will 

be “Medium. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”. 

 

Therefore, the impact to wildlife by the Landfill Gas to Energy project will be moderate during 

the operation phase and the significance of the impact will be “Medium”. 
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Table 6.42: Impact significance on wildlife during operation period 

 

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) 

 

6.3.9.6 Mitigation measures for wildlife 

Complying with the mitigation and management measures for air, soil, water, noise and waste 

management which are elaborated above will reduce the negative impacts to wildlife by 

proposed project. 

 

After mitigation measure, the impact on wildlife will become less significant. 

 

Table   6.43: After mitigation measures, impact significance on wildlife during operation 
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) 

 

 

6.3.9.7 Aquatic animal/ fish 

Proposed landfill Gas to Energy project will be constructed on the existing landfill site. The aquatic 

animals nearby will be affected only to the certain extent but not significantly due to this project.   

 

Construction works of operation phase will lead negative impacts to environment (water, air 

and soil) and subsequent negative impacts on aquatic animals. 

 

Impacts by this project on aquatic animal/fish will be considered as “less significant” in this 

operation phase if the mitigation and management measures elaborated above will be complied 

accordingly. 
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6.3.9.8 Impact significance on aquatic animals/fish 

 

During operation phase of proposed project, the magnitude of impact to aquatic animals will 

be “Medium”. 

The area of impact will be not only within the project area but also in the vicinity area. 

Therefore, the extent of the impact will be “Medium”. 

The period of impact occurrence will be within the operation period, so duration of impact 

will be “Medium”. 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”. 

 

Therefore, the impact to aquatic animals by the Landfill Gas to Energy project will be 

moderate during the operation phase and the significance of the impact will be “Medium”. 

 

Table 6.44: Impact significance on aquatic animals/fish during operation period 

 

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) 

 

6.3.9.9 Mitigation measures for aquatic animals/ fish 

Mitigation measures which are mentioned above for air, soil, water, noise and waste 

management will reduce the negative impacts to wildlife by proposed project. 

 

After mitigation measure, the impact on aquatic animals/ fish will become less significant. 

 

Table 6.45: After mitigation measures, impact significance on aquatic animals/ fish during 
operation 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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6.3.10 Impact assessment and mitigation measures on human environment 
6.3.10.1 Potential impact on human environment      
a) Potential impact on occupational health and safety 

The Landfill Gas to Energy project will collect methane gas to generate electricity and other 

remaining gases will be flared.  

Employees’ health hazard is high if the protective devices and Personal Protective Equipment are 

not provided to them. Inhalation of methane-contaminated air from leakage and workplace 

accidents can happen to workers. 

Poorly maintained or improperly handled vehicles can lead to crushing injuries. A potential social 

impact during operation of the project will be both on the occupational health and safety of the 

staff. Mitigation measures are described in the next sections and on their working conditions. 

b) Potential impacts on social benefits 

In operation phase of the project, employment opportunities created by the project will have social 

benefit besides the expected economic benefit. Employment income from the project will have a 

substantial role for social livelihood improvement in the vicinity of project area.  

These will involve other sources of employment such as direct service provision to the domestic 

sector e.g. office operators, engineers, security personnel etc. There will be positive gain for the 

revenue system arising from the tax being paid by the proponent to the government and other 

lead agencies. There is a community living at the landfill site who earn from collecting and selling 

recyclable wastes. They should get employment opportunities to compensate possible negative 

impacts on their income.  

 
6.3.10.2 Impact significance on human environment 
(a) Impact significance on occupational health and safety 

 

There will be impact on occupational health and safety and the magnitude of impact during 

operation phase of the project will be “Medium”. 

 

The impact of the project can affect occupational health and safety of the workers. Therefore, 

the extent of the impact will be “Medium”. 

 

The period of impact occurrence will be within the operation period 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 residential area by the Landfill Gas to Energy project will be less and 

the significance of the impact will be “Medium”. 
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Table 6.46: Impact significance on occupational health and safety during operation period 
 

Characteristics  

Magnitude Extent Duration 

2 (Medium) 2 (Medium) 2 (Medium) Equivalent 

Characteristics 

Importance  

Characteristics = 2+1+2 = 6 2 (Medium) 2 (Medium) Significance 

 Significance   =   Characteristics   x 

Importance 

4 (Medium) 

 
(b) Impact significance on Socio-economic 
     
The Landfill Gas to Energy project is located in Kyar Ni Kan landfill area and has a close boundary 

with Kyar Ni Kan villge and the nearest residential areas with the project are In Gel and Aein 

Shay Min Htan Taw villages. 

 

The local people can get job opportunities as project workers as well as skilled labour. Therefore, 

the impact by the proposed project on socio- economic may be positive impact.  

As mentioned above, the social impact of this project is expected to be positive, as implementing 

this technology and committing with the CDM will allow not only improvements in landfill 

management in the short term but also to establish sustainable MSW management practices in the 

long. The project Landfill will also deliver local community benefits as it will create a new source 

of jobs during operation and maintenance of the LFG recovery plant; since there are no near 

settlements the reduction of odours and risk within the landfill is a benefit for people working inside 

the facility. 

 

In KyarNiKan Landfill area, a small community, who earn from collecting and selling recyclable 

wastes, is living at the landfill site.  

 

The impact on their income will be less as the proposed project collects landfill gas from the old 

dumping area and recyclable wastes are not used. 

 

Moreover, those people should get employment opportunities from the project to compensate 

possible negative impacts on their income. 

 

There will be impact on socio-economic status of surrounding people and the magnitude of impact 

during operation phase of the project will be “Low”. 

 

The impact of the project can affect socio-economic status of people living at the landfill site 

and nearby community. Therefore, the extent of the impact will be “Medium ”. 
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The period of impact occurrence will be within the operation period 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 residential area by the Landfill Gas to Energy project will be less and 

the significance of the impact will be “Medium”. 

 

Table 6.47: Impact significance on socio-economic during operation period 

 

Characteristics  

Magnitude Extent Duration 

1 (Low) 2 (Medium) 2 (Medium) Equivalent 

Characteristics 

Importance  

Characteristics = 1+2+2 = 5 2 (Medium) 2 (Medium) Significance 

 Significance   =   Characteristics   x 

Importance 

4 (Medium) 

 

 

6.3.10.3 Mitigation measures for human environment impact 
Employees’ health hazard will be high if protective devices are not provided to them.  

Following measures should be adopted in the project area for three phases: 

 

• All measures related to safety including safety appliances, training safety posters, 

 Slogans, pictures should be posted readable clearly at the project.  

• Warning not to smoke or place other sources of ignition within 25 feet of any source of 

 LFG, including LFG components and portions of the leachate and condensate 

 management systems.  

•  Using a personal combustible gas meter when working around any GCS components. 

 Meters should have a minimum capability of monitoring for oxygen-deficient conditions, 

 carbon monoxide concentrations and methane concentrations. 

• Install fugitive extractors/filters with adequate ventilation system in LFG plant to extract 

 dust and other fumes. 

• Provide workers with PPEs and trainings to avoid exposure of fugitive, noise and vibration 

 emission emitted by LFG plant operation activities and vehicle movement. 

•  Wearing appropriate personal protective equipment (PPE) for all tasks and be aware of 

 the relative limitation of each level of PPE. Level D is the minimum requirement.  

• Providing PPEs (Personal Protective Equipment), particularly gas masks to protect 

 from leakage of methane. 

• Making sure that all PPE is in good, working condition.  

• Making sure that all monitoring equipment is fully charged and calibrated per 

 manufacturer’s requirements.  

• Verifying that all pressures are relieved, and that any potential sources of pressurization 

 are de-energized or locked out, before opening any vessels.  
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• Always comply with mechanical, electrical, pneumatic and hydraulic lock-out/tag-out 

 procedures.  

• Understanding the potential hazards of working in proximity to LFG and LFG condensate. 

 

• Identify and develop measures to control occupational hazards _ confined space hazards, 

 lack of oxygen, potential methane travel, fire, extreme temperatures, chemical hazards, and 

 uncontrolled energy.  

• Limit occupation in confined space and strict to use gas monitoring devices/personal gas 

 detectors. 

• Having personnel trained to identify and work in permit-required confined spaces.  

• Having personnel trained to identify trenching and excavation activities compliant with 

 OSHA requirements.  

• Awareness for the hazards of working in proximity to flares and associated combustion 

 systems. 

• Awareness for the hazards of working in proximity to rotating equipment, including 

 blowers, compressors and pumps. 

• Install fugitive extractors/filters with adequate ventilation system in LFG plant to extract 

 dust and other fumes. 

• 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. 

• Rinse eyes with water if they come into contact with dust or chemical, and consult a 

 physician. 

• Use soap and water to wash off dust to avoid skin damage. 

• Be sure that trucks and other vehicles are in good working order. 

• Regular inspection and maintenance of machine, equipment and vehicles. 

• 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 

 within the building. 

• 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. 

• Providing proper job opportunities to community living at the landfill site.  

 

After mitigation measure, the impact on human environment will become less significant. 
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Table 6.48: After mitigation measures, impact significance on human environment during 
operation 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) 

 

 

6.4 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. 

 

6.4.1 Impacts assessment and mitigation measures on air quality during decommissioning 
phase 

6.4.1.1 Potential impact on air quality during decommissioning phase 

During this phase, decommissioning activities and the operation of vehicles for facilities can 

also release dust particles and gaseous emissions which can affect the ambient air quality for the 

short periods. There may also be gaseous emissions from various activities including 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. 

 

6.4.1.2 Impact significance on air quality during decommissioning phase 

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”. 
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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 is “Medium”. 

 

The period of impact occurrence will be within the demolition phase and the duration of the 

impact by demolition activities is considered as “Low”. 

According to magnitude, extent and duration of the impact, he impacts characteristics will be 

“Medium”. The importance of the impact on air is considered as “Medium”. 

 

Therefore, the impact from particulate matters and gaseous emission by the Landfill Gas to 

Energy project demolition will be moderate and the significance of the impact will 

 be “Medium”. 

 

Table 6.49: 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) 

 

6.4.1.3 Mitigation measures for air quality during decommissioning phase 

The following mitigation measures should be practiced to reduce potential dust and gaseous 

emissions into the environment. 

 

• Prepare adequate demolition plan of LFG project to enhance environmental and human 

safety emphasizing on demolition of LFG collection and control system. 

• Conduct dust and pollutant control measures near emission activities. 

• Avoid 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. 

• Decommissioning waste on site to be covered to prevent to be blown off by wind. 

• Minimization of exhaust emissions. 

• Minimizing dust from material handling sources by using covers. 

• Air pollution from vehicles will be minimized by using low emission equipment and 

vehicles. 

• Ensure strict enforcement of on-site speed limit regulations. 

• 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 or keep vehicle engines at these points. 

• Optimize vehicle movements to eliminate unnecessary vehicle movements. 
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• Spraying water to minimize dust from vehicle movements. 

• Alternatively, fueled construction equipment shall be used where feasible equipment shall 

be properly maintained. 

• Prohibit burning of domestic waste on site. 

 

After mitigation measure, the impact on air quality will become less significant. 

 

Table 6.50: 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) 

 

6.4.2   Impact assessment and mitigation measures for noise  
6.4.2.1 Potential impacts on noise 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. 

 

6.4.2.2 Impact significance on noise  
In decommissioning phase, noise 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 will be “Medium”. 

 

The area of impact will be not only within the project but also in the vicinity area. Therefore, 

the extent of the impact noise will be “Medium”. 

 

The period of impact occurrence will be within the demolition period. The construction workers 

and people in the vicinity area will have impact from noise of the demolition processes and so 

the duration of the impact from noise and vibration is considered as “Low”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. 
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The importance of the impact is considered as “Medium”. 

 

Therefore, the impact noise and vibration by demolition of the Landfill Gas to Energy project 

will be moderate and the significance of the impact will be “Medium”. 

 

Table 6.51: Impact significance on noise 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) 

 

6.4.2.3 Mitigation measures on noise 

The following mitigation measures should be used to reduce noise pollution. 

 

• Prepare adequate demolition plan of LFG project to enhance environmental and human 

 safety. 

• Use of well-functioning demolition equipment, machineries and vehicles with noise-control 

 techniques as well as silencer. 

• 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 

• Used good condition and insulated demolition machineries and other equipment should 

 be used in good condition and insulated. 

• Turn equipment off when not in use. 

• Provide PPE, particularly hearing protection devices for those working in noisy areas. 

 

After mitigation measure, the impact on noise will become less significant.  
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Table 6.52: After mitigation measure, impact significance on noise during decommissioning 
period 

 

Characteristics 

Magnitude Extent Duration 

1 (Low) 1 (Low) Low (1) Equivalent 

Characteristics 

Importance 

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance   =   Characteristics   x 

Importance 

2 (Low) 

 

6.4.3 Impact assessment and mitigation measures for vibration level 
6.4.3.1 Potential impacts on vibration 

The decommissioning works on site will result in vibration impacts due to mobilization of machines 

(mixers, tippers, cranes and backhoe), increased traffic and incoming heavy vehicles to transport 

materials. Some equipment used in decommissioning phase of project can create high vibration 

levels. Severity of a vibration impact is related to the type and location of the vibration source(s). 

Hand Arm Vibration can be a significant health risk when workers use powered hand tools for 

significant lengths of time. Moreover, driving off road or operating a ride-on vehicle under extreme 

conditions can give rise to Whole Body Vibration (WBV) to drivers. 

6.4.3.2 Impact significance on vibration levels 

Vibration activities during decommissioning phase of project include decommissioning activities 

and use of heavy trucks on rough terrain. The magnitude of impact from vibration is “Medium”. 

The area of impact will be within the project area. Therefore, the extent of the impact on vibration 

is “Low”. 

The period of impact occurrence will be within the decommissioning period. The workers and 

people in the vicinity area will have impact from and vibration by the proposed project and the 

duration of the impact from vibration is considered as “Low”. 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”.  

Therefore, the impact of vibration by the proposed project will be moderate during 

decommissioning phase and the significance of the impact will be “Medium”. 
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Table 6.53: Impact significance on vibration level during decommissioning period 

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) 

 

6.4.3.3 Mitigation measures for vibration impacts 

During decommissioning phase of proposed project, the following mitigation measures are 

recommended to minimize vibration impact on individuals, sensitive areas and livestock. 

• Prepare adequate demolition plan of LFG project to enhance environmental and human 

safety. 

• 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. 

• 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. 

• Design decommissioning 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 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. 
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• 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. 

• Avoid combined of vibrating machines at the same time. 

• 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 vibration will become less significant. 

Table 6.54: After mitigation measures, impact significance on 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) 

 

6.4.4   Impact assessment and mitigation measures on water quality 

6.4.4.1 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 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. 

 

 

6.4.4.2 Impact significance on water quality 

In decommissioning phase, the magnitude of the impact on water is considered as “Medium”. 

 

The area of the potential impact will be within the immediate area of decommissioning activities, 

and the extent of the impact is considered “Low”. 

 

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”. 
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The significant rating of impact is set as “Medium”. 

 

Table 6.55: Impact significance on water quality 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) 

 

6.4.4.3 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 LFG project 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.  
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Table 6.56: After mitigation measure, impact significance on water quality during 
decommissioning period 
 

Characteristics  

Magnitude Extent Duration 

1 (Low) 1 (Low) Low (1) Equivalent 

Characteristics 

Importance  

Characteristics = 1+1+1 = 3 1 (Low) 2 (Medium) Significance 

 Significance   =   Characteristics   x 

Importance 

2 (Low) 

 

 6.4.5    Impact assessment and mitigation measures for soil quality 

 6.4.5.1 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. 

 

6.4.5.2 Impact significance on soil quality 

In decommissioning phase of proposed project, it may cause impact to soil system because 

buildings, flare stack and infrastructures will be removed.  

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 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 was 

considered as “Medium”. The importance of the impact was considered as “Medium”. 

 

Therefore, the impact on soil quality and structure by the Landfill Gas to Energy project was less 

and the significance of the impact would be “Medium”. 
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Table 6.57: 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) 

 

6.4.5.3 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 LFG project to enhance environmental and human 

 safety emphasizing on demolition of LFG collection and control system. 

• 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 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 wastes by decommissioning phase. Hazardous-materials handling 

 procedures to reduce the potential for a spill during construction, 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 will be employed.   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. 
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After mitigation measure, the impact on soil quality will become less significant. 

Table 6.58: 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) 

 

6.4.6    Impact assessment and mitigation measures on waste disposal 
6.4.6.1 Impacts on waste disposal 

Demolition of the proposed project 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, 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. The 

generation of sanitary wastewater discharges has no significant adverse impacts on surrounding 

environment. 

 

6.4.6.2 Impact significance on waste disposal 

Solid Wastes from demolition include concrete, brick and clay tile, steel, drywall and wood 

products. 

But, some of these wastes have the potential to recycle in other construction. However, solid 

waste from demolition waste 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 project compound. Therefore, the extent of 

the impact by solid waste during demolition will be “Low”. 

 

The period of impact occurrence will be within the Landfill Gas to Energy project demolition 

period and the duration of the impact by solid waste is 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 the Landfill Gas to Energy project demolition will be moderate 

and the significance of the impact will be “Medium”. 
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Table 6.59: 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) 

 

6.4.6.3 Mitigation measures on waste disposal 
 

The following mitigation measures should be used to reduce potential impacts for waste disposal: 

 

• Prepare adequate demolition plan of LFG project 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. 

• Wastes can be recycled or disposed at the landfill. 

• 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. 
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Table 6.60: 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) 

 

 6.4.7    Impact assessment and mitigation measures for ecological resources 

 6.4.7.1 Forest 
As a result of negative impact to air, soil, water, noise during decommissioning phase will affect 

biodiversity and forest to certain extent. 

 

However, the proposed project is a Clean Development Mechanism (CDM) project located in the 

existing municipal landfill site, the impacts by this project on these ecological resources will be 

considered as “less significant” in this decommissioning phase complying with the mitigation and 

management measures elaborated above accordingly. 

 

The forest nearby will be affected only to the certain extent but not significantly due to this project.  

  

6.4.7.2 Impact significance on forest 
During decommissioning phase of proposed project, the magnitude of impact to forest will be 

“Medium”. 

 

The area of impact will be not only within the project area but also in the vicinity area. Therefore, 

the extent of the impact will be “Medium”. 

 

The period of impact occurrence will be within the decommissioning period so duration of impact 

will be “Low”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”. 

 

Therefore, the impact to forest by the Landfill Gas to Energy project will be moderate during the 

operation phase and the significance of the impact will be “Medium”. 
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Table 6.61: Impact significance on forest during decommissioning period 

 

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) 

 

6.4.7.3 Mitigation measures for forest  
Complying with the mitigation and management measures for air, soil, water, noise and waste 

management which are elaborated above will reduce the negative impacts to forest by proposed 

project. 
 

After mitigation measure, the impact on forest will become less significant. 

 

Table 6.62: After mitigation measures, impact significance on  forest   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) 

 

6.4.7.4 Wildlife 

Proposed landfill Gas to Energy project will be constructed on the existing landfill site. As a result of 

negative impact to air, soil, water, noise during decommissioning phase will affect biodiversity, 

forest and wildlife to certain extent. 

 

However, the proposed project is a Clean Development Mechanism (CDM) project located in the 

existing municipal landfill site, the impacts by this project on wildlife will be considered as “less 

significant” in this decommissioning phase complying with the mitigation and management 

measures elaborated above accordingly. 

 

The wildlife nearby will be affected only to the certain extent but not significantly due to this project.  
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6.4.7.5 Impact significance on wildlife 

During decommissioning phase of proposed project, the magnitude of impact to wildlife will be 

“Medium”. 

The area of impact will be not only within the project area but also in the vicinity area.  

 

Therefore, the extent of the impact will be “Medium”. 

 

The period of impact occurrence will be within the decommissioning period, so duration of 

impact will be “Low. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”. 

 

Therefore, the impact to wildlife by the Landfill Gas to Energy project will be moderate during 

decommissioning phase and the significance of the impact will be “Medium”. 

 

Table 6.63: Impact significance on wildlife during decommissioning period 

 

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) 

 

6.4.7.6 Mitigation measures for wildlife 
Complying with the mitigation and management measures for air, soil, water, noise and waste 

management which are elaborated above will reduce the negative impacts to wildlife by proposed 

project. 
 

After mitigation measure, the impact on wildlife will become less significant. 

 

Table 6.64: After mitigation measures, impact significance on wildlife 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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6.4.7.7 Aquatic animal/ fish 
Proposed landfill Gas to Energy project will be constructed on the existing landfill site. The aquatic 

animals nearby will be affected only to the certain extent but not significantly due to this project.   

Construction works of decommissioning phase will lead negative impacts to environment (water, 

air and soil) and subsequent negative impacts on aquatic animals. 

 

Impacts by this project on aquatic animal/fish will be considered as “less significant” in this 

decommissioning phase if the mitigation and management measures elaborated above will be 

complied accordingly. 

 

6.4.7.8 Impact significance on aquatic animals/fish 

 

During decommissioning phase of proposed project, the magnitude of impact to aquatic animals 

will be “Medium”. 

 

The area of impact will be not only within the project area but also in the vicinity area. Therefore, 

the extent of the impact will be “Medium”. 

 

The period of impact occurrence will be within the decommissioning period, so duration of 

impact will be “Low”. 

 

According to magnitude, extent and duration of the impact, the impact characteristics will be 

“Medium”. The importance of the impact is “Medium”. 

 

Therefore, the impact to aquatic animals by the Landfill Gas to Energy project will be moderate 

during the decommissioning phase and the significance of the impact will be “Medium”. 

 

Table 6.65: Impact significance on aquatic animals/fish during decommissioning period 

 

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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6.4.7.9 Mitigation measures for aquatic animals/ fish 

Mitigation measures which are mentioned above for air, soil, water, noise and waste management 

will reduce the negative impacts to wildlife by proposed project. 

 

After mitigation measure, the impact on aquatic animals/ fish will become less significant. 

 

Table 6.66: After mitigation measures, impact significance on aquatic animals/ fish 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) 

 

6.4.8    Impact assessment and mitigation measures on human environment 
6.4.8.1 Potential impacts on human environment 
 
a) 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. 

 

b) Potential impacts on social benefits 

For demolition to take place properly and in good time, several people will be involved. As a result, 

several employment opportunities will be created for the workers who will work for demolition 

during the demolition phase of the proposed project. 

 

 

6.4.8.2 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”. 
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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 is 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, the impact on occupational health and safety by the Landfill Gas to Energy project 

demolition will be “Medium”. 

 

Table 6.67: 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) 

 

6.4.8.3 Mitigation measures for human environment 
The project will implement the following mitigation measures for Occupational Health and Safety. 

• Prepare adequate demolition plan of LFG project to enhance environmental and human 

safety emphasizing on demolition of LFG collection and control system. 

• Provide workers with PPEs and trainings to avoid LFG and fugitive emission during 

decommissioning LFG plant including severe winds or weather in landfill site. 

• 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 including safety net system and 

specific PPE use to avoid slips, falls, hits and confined space threat. 

• Prohibit smoking and other ignition sources in areas with potential LFG emissions using 

warning signs. 

• Designate restricted areas for danger zones with caution signs if necessary. 

• Promote safe and healthy working environment, health, and well-being of all employees. 

• Rinse eyes with water if they come into contact with dust and consult a physician. 
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• Use soap and water to wash off dust to avoid skin damage. 

• 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 at the landfill site.  

 

After mitigation measure, the impact on human environment will become less significant. 

 

 

Table 6.68: After mitigation measure, impact significance on human environment 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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Cumulative Impacts 
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7. 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. 

Thus, the cumulative effects in relation to existing activities at the local environment were 

reviewed and assessed for significance.  

The proposed Kyar Ni Kan landfill gas recovery project site is situated approximately 10 km 

north part of Mandalay. According to the onsite surveys, the existing landfill site which is 

receiving wastes from the townships of Aung Mye Thar Zan, Chan Ayethar Zan, Maha Aung 

Myea, nearby villages and most of the cemeteries including the Kyar Ni Kan (Aye Yeink 

Nyein) cemetery and Islam cemetery are located within (2) km of the proposed project site.   

The following figure 7.1 shows the nearby villages, existing landfill sites and cemeteries. 

Figure 7.1: Kyar Ni Kan Landfill gas recovery project with nearby surroundings 

7.1 Cumulative impact on air quality 

Cumulative impacts refer to the incremental effect of several projects/activities that may have 

an individually minor, but collectively significant, impact on air quality. 

There will be cumulative negative impact on air quality as other air pollution sources such as 

cemeteries and local daily human activities (transportation, open burning and farming etc.) 

located in the surrounding area of the proposed project.  

In addition, as the two landfill gas recovery projects (Kyar Ni Kan and the Thanung Inn 

Myauk Inn) which are about 30 km apart respectively locate in the North and the South of the 
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b. KNK 

c. TIMI

a. Mandalay 

Mandalay city will operate simultaneously, the cumulative contributions of the emissions 

from both KNK and TIMI to the pollution in the city 

Accordingly, as compared to Figure 7.2 for Phase 2 below, the area between contour 2 and 5 

µg/m3 in Figure 7.3 over the city was larger which was due to the increase in the emission 

rates at KNK. 

Figure 7.2: Dispersion patterns of the 1st highest values of 1h CO in Mandalay (Phase 
2) 

There are some increases in the cumulative effects of KNK and TIMI over the Mandalay city 

for 1h CO in Phase 3. Furthermore, in Phase 3, there will be one more generator in KNK 

which would contribute additional emissions at this site. Therefore, higher concentrations and 

larger plumes of CO and NOx from KNK were seen in the domains. The cumulative effects 

of the emissions on the air pollution in Mandalay city also increased as shown from the larger 

area between contour 2 µg/m3 and 5 µg/m3 of 1h CO in Phase 3 as compared to Phase 2. 

However, the magnitude of the effects was similar to Phase 2: 2-5 µg/m3 of 1h CO and <2 

µg/m3 of 1h NOx.  
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Figure 7.3: Dispersion patterns of the 1st highest values of 1h CO in Mandalay (Phase 
3) 

a. Mandalay b. KNK

c. TIMI



7-4 

Figure 7.4: Dispersion pattern of the 1st highest values of 1h NOx in Mandalay (Phase 
3) 

7.2 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 projects or factories are operating simultaneously. Cumulative noise impacts 

are considered for the proposed KNK landfill gas recovery project and other existing sources 

in the vicinity. The noise generated from the proposed project during the construction, 

operation and decommissioning phases and the process of other activities including 

transportations would increase noise level.  

7.3 Cumulative impact on water quality 

The KNK landfill gas recovery project is currently assumed to use the water from both tube 

wells and public supply. Total water usage is approximately 30 m3/day (7,925 gallons/day) 
for the construction phase. Nevertheless, the operation phase will be using the amount lesser 

than the construction phase is. Thus, there will be a cumulative increase in water usage would 

be only in the construction phase. 

7.4 Cumulative impact on traffic 

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

project site particularly in the construction phase. It will be expected there will be an increase 

number of vehicles during the hours of 8:00 a.m. to 5:00 p.m. However, based on the existing 

infrastructure, it is more than adequate to handle the increased number of vehicles. Therefore, 

the cumulative impact in terms of “congestion” is negligible. 

a.Mandalay b.KNK

c.TIMI 
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7.5 Cumulative impact on solid waste and waste water 

The impact of waste disposal from the proposed project would likely to be moderately 

contribute the incremental effects of various activities nearby. 

The cumulative effect of wastewater disposal is less significant comparing to that of 

operation phase of the project than the construction phase.  
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Environmental Management Plan 
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8 Environmental management plan (EMP) 
8.1 Introduction 

Proper implementation of a comprehensive Environmental Management Plan (EMP) will ensure 

that the proposed Korea East-West Power Company and HANATEC Company 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 the proposed project  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. The 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. 
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8.3 Environmental and social management plan 

This LFG Recovery project is an environmentally beneficial project with low-significance impacts 

on the environment preventing odorous LFG emissions to the atmosphere and potential LFG 

fire/explosion. In the meantime, there is still the probability that it can contribute negative impacts 

on the environment. To ensure the minimum impact on the environment, 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 are presented 

below: 
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Table 8.1: Environmental and Social Management Plan for the Construction Phase 
Potential 
Impact 

Environmental 
Aspects/Activities Mitigation and Management Measures Specific Measures Responsibility Report 

Impact on 

Air Quality 

Pollutant emission 

from constructing LFG 

collection system 

along with drilling 

LFG collection wells 

Fugitive emissions 

from waste 

compaction, capping 

operations, earth 

works. 

LFG plant 

construction 

activities/machineries 

emitting particulate 

and toxic gas, 

including earth works 

excavation, site 

levelling, cutting and 

welding activities, and 

vehicular movement. 

• Apply dust and pollutant controls near emission

activities such as LFG well construction and drilling,

waste compaction, capping and earth works e.g. water

sprinkling.

• Soil erosion and dust control management measures

also assist in the management of air pollution from

construction operations.

• Minimize earth works in extremely dry weathers.

• Minimize stockpiling of construction materials, e.g.

bricks, cement, sand and soils and locate as possibly

far away from receptors.

• Use of vegetation of stockpiles where a stockpile is not

to be used for a month to stabilize the surface and

prevent dust generation.

• Prevent blowing off by the wind by constructing wind

breaks around potentially dusty construction activities

and covering construction materials.

• Select low-emission construction equipment,

machineries and vehicles and maintain them in

accordance with manufactures manual.

• Schedule operating times of construction machineries

and vehicles to minimize air pollution as possibly.

• Minimize vehicle idling time by turning equipment off

when not in use.

• Strict enforcement of on-site speed limit regulations.

• Implement dust and

pollutant control

activities on LFG

project site on a

regular basis.

• Minimize earth works

as possibly.

• Use low-emission 

machineries and 

equipment.

• Report the incidents.

Construction 

team and/or 

HSE  team 

Monitoring 

Report 
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Potential 
Impact 

Environmental 
Aspects/Activities Mitigation and Management Measures Specific Measures Responsibility Report 

• Ensure open burning of any waste is banned strictly at 

construction site. 

Impact on 

Noise 

Quality 

Constructing LFG 

collection system as 

well as drilling 

LFG collection wells  

 

LFG plant 

construction activities 

including earth works, 

cutting, welding, 

collision and dropping 

materials (man-made 

noise) 

 

Operation of typical 

construction 

equipment, 

machineries and 

vehicles. 

• Apply noise and vibration control technologies along 

with silencers or mufflers in waste compactor, LFG 

well drilling rig and construction machineries. 

• Orientate equipment with high-noise in one direction 

so that this noise is emitted away from receptors as far 

as feasibly.  

• Schedule noisy construction and transportation 

activities during day-time hours by combining noisy 

operations at the same time and avoiding combination 

of vibration and man-made noise.  

• Maintain periodically construction machineries and 

vehicles to operate in good working condition. 

• Limit vehicles and machineries to an idling time and 

shut them off whenever possible. 

• Handle carefully loading and unloading construction 

materials. 

• Avoid sensitive institutions/receptors such as 

educational, health and residential buildings nearby 

the project site. 

• Ensure to apply anti-

noise and vibration 

technologies.   

• Orientate 

machineries with 

high noise in one 

direction. 
• Schedule noisy 

operations and 

vehicular movement 

during day-time 

hours. 
• Avoid sensitive 

receptors to noise. 

Construction 

team and/or 

HSE  team 

Monitoring 

Report 

Impact on 

Water 

Quality 

Potential 

sedimentation due to 

removal of vegetation, 

• Implement soil erosion and sediment control 

mechanisms for minimizing water pollution. 

• Prevent washing away open stacks of construction 

• Prevent construction 

materials, chemicals 

and waste from 

Construction 

team and/or 

HSE  team 

Monitoring 

Report 
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Potential 
Impact 

Environmental 
Aspects/Activities Mitigation and Management Measures Specific Measures Responsibility Report 

top soil level and 

ground surface for 

infrastructures 

including flare stack 

 

Surface runoff from 

construction materials, 

chemicals, solid waste, 

and hazardous waste 

from LFG plant 

construction site. 

 

Improper management 

of water usage, waste, 

wastewater and storm 

water/rainwater from 

construction site. 

 

Potential leakage of oil 

and/or lubricants to 

runoff 

materials, sand, waste or debris into any drainage 

system along with covering with waterproof materials 

and storing in a safe manner during rainstorms. 

• Prefer environmental-friendly or water-based 

chemicals. 

• Store chemical, paint, and fuel containers in a safe 

manner and apply emergency spill 

prevention/response to ensure quick and safe cleanup 

of accidental spills in order to prevent from passing 

through by run-off. 

• Collect and manage solid waste and hazardous waste 

along with using impermeable waste containers. 

• Avoid water extraction from underground as possible 

and/or Limit usage amount without negative 

contribution to groundwater balance and local 

community’s demand. 

• 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.  

• Implement wastewater drainage system efficiently. 

• 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. 

washing away by 

surface runoff. 

• Selection of 

environmental-

friendly or water-

based chemicals. 

• Ensure quick and 

safe cleanup for 

accidental 

spills/leakage of 

chemicals, oil and 

lubricants.   

• Implement 

systematic 

wastewater drainage 

system.  
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Potential 
Impact 

Environmental 
Aspects/Activities Mitigation and Management Measures Specific Measures Responsibility Report 

Impact on 

Soil 

Quality 

Earth works for LFG 

plant construction  

such as excavation, 

site levelling,  

vegetation clearance 

and topsoil removal 

 

Improper management 

of construction 

materials, chemicals, 

solid waste, hazardous 

waste and wastewater 

from LFG plant 

construction site 

 

Construction 

machineries/vehicles 

movement and 

Potential leakage of 

oil/lubricants into the 

soil. 

• Implement proper earth-work management for 

minimizing soil disturbance and soil degradation by 

specifying work zones, defining construction phases, 

and managing actively daily activities. 

• Reduce earth works for LFG plant construction as 

possible, especially in extremely dry weathers. 

• Increase waste compaction to reduce cover soil 

required. 

• If required, remove topsoil carefully and save to reuse. 

• Prefer environmental-friendly chemicals. 

• Apply hazardous-materials handling procedures for 

chemical, paint, and fuel containers and emergency 

spill prevention/response to ensure quick and safe 

cleanup of accidental spills in order to avoid 

subsequent soil pollution. 

• Collect, separate and manage solid waste and 

hazardous waste as well as using leak proof 

containers/areas. 

• Implement efficient wastewater drainage system for 

storm-water and sediment control. 

• 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. 

• Designate strategically site boundaries to minimize 

surface runoffs especially during monsoon season. 

• Utilization of 

environmental-

friendly or water-

based chemicals. 

• Minimize earth 

works so far as 

possible. 

• Apply hazardous-

materials handling 

and spill prevention 

procedures. 

• Ensure 

chemicals/waste 

handling areas with 

spill/leak proof. 

• Incident report if any 

spill/leak occurs. 

 

Construction 

team and/or 

HSE  team 

Monitoring 

Report 
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Potential 
Impact 

Environmental 
Aspects/Activities Mitigation and Management Measures Specific Measures Responsibility Report 

Waste  

Pollution 

Biodegradable waste 

generation from soil 

excavation and 

clearance 

 

Waste/debris emission 

from LFG plant 

construction activities 

 

Chemicals/Oil waste 

emission 

 

Packaging waste 

emission 

 

Waste emissions from 

construction workers  

 

 

 

• Manage construction wastes by separating into 

reusable items and biodegradable items to be reused, 

recycled or disposed of whenever possible. 

• Prefer environmental-friendly construction materials 

without over-ordering and manage them in a way to 

keep safe storage, regular check-up and proper 

handling. 

• Prefer less-hazardous chemicals and order the required 

amount exactly as possible. 

• Choose less-packaging materials to reduce packaging 

waste generation as much as possible. 

• Apply waste handling procedures for chemical, paint, 

and fuel containers and emergency spill 

prevention/response to minimize waste emission from 

mishandling. 

• 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.  

• Perform waste segregation applying 3Rs method 

(Reduce, Reuse and Recycle). 

• Collect recyclable wastes such as paper, metal, and 

plastic to support partly recycle mechanism. 

• Check regularly waste containers to avoid overspill of 

• Use environmental-

friendly materials 

and avoid over-

ordering and 

mishandling. 

• Apply adequate 

waste handling and 

disposal in 

compliance with the 

relevant regulations. 

• Prohibit open-

dumping or direct 

discharge of any 

waste to the drainage 

system on/off site 

 

 

Construction 

team and/or 

HSE  team 

Monitoring 

Report 
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Potential 
Impact 

Environmental 
Aspects/Activities Mitigation and Management Measures Specific Measures Responsibility Report 

waste containers. 

• Prohibit open-dumping or direct discharge of any 

waste to the drainage system on/off site.  

• Encourage not to use plastic bags so far as possible by 

providing awareness to workforce. 

Impact on 

Ecological 

Resources 

Forest, Wildlife and Aquatic animal/ fish 

As the proposed project is a Clean Development Mechanism (CDM) project located in the existing municipal landfill site, the impacts by 

this project on these ecological resources will be considered as “less significant” in this construction phase complying with the mitigation 

and management measures elaborated above accordingly.  

Impact on 

occupational 

Health and 

Safety 

Safety threat by 

constructing LFG 

collection system 

along with drilling 

LFG collection wells 

through wastes.  

 

Fugitive and noise 

emissions from LFG 

plant construction 

activities, waste 

compaction, capping 

operations, earth 

works. 

Potential health threats 

by bacteria, germs and 

• Ensure that boreholes drilled for vertical LFG wells 

are not left open to prevent workers from falling into 

boreholes. 

• Provide workers with PPEs and trainings to avoid 

exposure of LFG and fugitive emission during drilling 

wells and constructing plant including severe winds or 

weather in landfill site. 

• 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. 

• Strictly enforce that workers adhere to the HSE 

manuals including safety net system and specific PPE 

use to avoid slips, falls, hits, fire, explosion and 

confined space threat. 

• Prohibit smoking and other ignition sources in areas 

with potential LFG emissions using warning signs. 

• Provision of safe and 

healthy working 

conditions for all 

employees. 

• Provision of PPEs 

and HSE trainings 

for the particular 

work. 

Construction 

team and/or 

HSE  team 

Incident 

Record 
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Potential 
Impact 

Environmental 
Aspects/Activities Mitigation and Management Measures Specific Measures Responsibility Report 

fungi from landfill, 

chemicals and wastes. 

 

Potential construction 

hazards including 

slips,   falls, hits, LFG 

fire, explosion, 

confined space hazards 

and road accidents. 

• Designate restricted areas for danger zones with 

caution signs if necessary. 

• Specific preparation of PPE as well as fall protection 

equipment, safety suits, helmets, glasses, gas/dust 

protection masks, respirators, and  ear muffs, PPE 

trainings and first aid boxes in the easy access areas. 

• Employ drivers with license and strict accident 

prevention measures along with vehicular checks and 

speed-limits. 

• Apply adequate waste handling and disposal on site. 
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8.3.2 Environmental and Social Management Plan for Operational 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 operational phase.  
 

Table 8.2: Environmental and Social Management Plan for the Operational Phase 
Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

Impact on 

Air Quality 

Potential LFG 

emission/leak from 

LFG collection and 

control system such as 

pipelines, surface 

capping, and blower. 

 

Pollutant emissions 

from LFG flaring and 

generator plant 

 

Emission from  

vehicular movement 

 

Intermittent emissions 

from new-well drilling 

for future well-field 

expansions  

  

• Adequate capping system with low-permeability 

covers to minimize LFG venting to the atmosphere. 

• Install efficient LFG collection and control system to 

minimize methane migration with regular check-up 

and maintenance system of piping and pressure along 

with safe guard and gas detector. 

• Verifying that all pressures are relieved, and that any 

potential sources of pressurization are de-energized or 

locked out, before opening any vessels.  

• Always comply with mechanical, electrical, 

pneumatic and hydraulic lock-out/tag-out procedures.  

• Proper engineering selection for LFG enclosed flares 

with high temperature and low calorific technology. 

• Utilization of LFG generator set with low-emission 

engine. 

• Use of international accepted machines and 

equipment with high capacity burning points. 

• Implement dioxin and furan pollutant control 

measures by preventing favorable condition that 

support formation of dioxins and furans immediately 

after post-combustion.  

• Precautionary 

measures for capping 

to control LFG 

venture and 

migration to the 

environment. 

• Authentic pipeline 

quality (HDPE) to 

prevent gas leakage 

• Monitoring any 

potential sources of 

pressurization  

• International practice 

and maintenance 

techniques for LFG 

collection, flaring 

and utilization to 

minimize pollutant 

level. 

• Maintenance of 

operation 

machineries and 

Project 

Management 

Team, 

Workers  

and/or HSE 

Team 

Monitoring 

report 

within 

every six 

months or 

periodicall

y as 

prescribed 

by the 

Ministry 
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Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

• Installing flaring plant away from ignition sources 

such as electric cables and dry trees.  Enforce not to 

release LFG directly to the environment in a downtime 

or overhaul e.g. by drawing all LFG into combustion 

system.  

• Maintain periodically operation machineries and 

vehicles in manufacture manuals to operate in good 

working condition. 

• Odor reduction measures to minimize odor 

disturbance from LFG plant if necessary. 

• Use environmentally friendly and low emission 

machines and vehicles. 

• Schedule movement of vehicles and limit vehicular 

speed to minimize exhaust and dust emissions.  

• Minimize vehicle idling time by turning equipment off 

when not in use. 

• Ensure open burning of any waste is banned strictly at 

construction site. 

• Plant long trees around the project area to control air 

pollution (a green belt). 

• Placing a buffer zone with a garden or with a man-

made forest between residential areas and project 

operation zones. 

vehicles in 

manufacture 

manuals. 

• For future well-field 

expansions, adapt the 

mitigation measures 

described for the 

construction phase. 

• Keep records of all 

the incidents and 

maintenance history 

of the equipment. 

Impact on 

Noise 

Quality 

Operation activities of 

LFG collection and 

control system, flaring 

and generator plant. 

• Install sound insulation techniques with use of well-

functioning silencers and dampers for LFG collection 

system, blower, moisture separator, generator and 

flares. 

• Apply anti-noise and 

vibration techniques 

in noise-generating 

machineries of LFG 

Project 

Management 

Team, 

Workers  

Monitoring 

report 

within 

every six 
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Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

 

Emission from 

vehicular movement 

 

New-well drilling 

activities for future 

well-field expansions.  

 

 

• Ensure anti-vibration control along with vibration 

damping seats to reduce earth-borne vibration level 

from the whole LFG plant 

• Orientate equipment with high-noise in one direction 

so that this noise is emitted away from receptors as far 

as feasibly.  

• Schedule noisy operation activities during day-time 

hours by combining noisy operations at the same time 

and avoiding vibration combination and man-made 

noise.  

• Maintain periodically operation machineries and 

vehicles in manufacture manuals to operate in good 

working condition. 

• Schedule vehicular operation during day-time hours to 

limit noise affected to the receptors. 

• Limit vehicles and machineries to an idling time and 

turn them off whenever possible. 

• For future well-field expansions, adapt the mitigation 

measures described for the construction phase. 

plant, especially 

generator, blower 

and condensation. 

• Schedule noisy 

operations and 

vehicular movement 

during day-time 

hours. 

• For future well-field 

expansions, adapt the 

mitigation measures 

described in the 

construction phase. 

• Comply with the 

national noise quality 

standards.  
 

and/or HSE 

Team 

months or 

periodicall

y as 

prescribed 

by the 

Ministry 

Impact on 

Water 

Quality 

Surface runoff and 

spills/ leaks of 

chemicals, solid waste, 

and hazardous waste 

from LFG plant site. 

 

 

• Well-management of leachate recirculation systems. 

• Proper use of capping system to prevent erosion by 

runoff. 

• Prefer environmental-friendly chemicals. 

• Prevent washing away chemicals, solid waste, and 

hazardous waste into any drainage system, storing in a 

safe manner during rainstorms. 

• Utilization of 

environmental-

friendly or water-

based chemicals. 

• Ensure quick and 

safe cleanup for 

accidental 

Project 

Management 

Team, 

Workers  

and/or HSE 

Team 

Monitoring 

report 

within 

every six 

months or 

periodicall

y as 
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Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

Improper management 

of waste, wastewater, 

runoff and water usage 

 

Potential leakage of 

oil/lubricants to runoff 

 
New-well drilling 

activities for future 

well-field expansions.  

 

• Store chemicals and their containers in a safe manner 

and apply emergency spill prevention/response to 

ensure quick and safe cleanup of accidental spills in 

order to prevent from passing through by run-off. 

• Collect and manage solid waste and hazardous waste 

along with using impermeable waste containers. 

• Avoid water extraction from underground as possible 

and/or Limit usage amount without negative 

contribution to groundwater balance and local 

community’s demand. 

• Implement regular maintenance of water storage and 

piping systems to minimize wastewater generation and 

leaks from faulty connections and faucets. 

• Enforce to reuse water as much as possible e.g. 

spraying used-water over dusty areas.  

• Implement wastewater drainage system efficiently to 

control storm-water and sediment control. 

• Ensure that operating machineries and vehicles have 

no leakage of oil or lubricants by maintaining 

regularly not to combine with surface runoff 

especially during the monsoon season. 

• Implement adequate sanitary facilities along with 

septic tanks to handle sanitary waste.  

• For future well-field expansions, adapt the mitigation 

measures described for the construction phase. 

spills/leakage of 

chemicals, oil and 

lubricants.   

• Implement 

systematic waste and 

wastewater 

management system. 

• Limit and monitor 

ground-water usage.  

• For future well-field 

expansions, adapt the 

mitigation measures 

described for the 

construction phase. 

• Comply with the 

national effluent 

quality standards.  

prescribed 

by the 

Ministry 
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Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

Impact on 

Soil 

Quality 

Spills/ leaks of 

chemicals, solid waste, 

and hazardous waste 

from LFG plant site. 

 

Improper management 

of waste, wastewater, 

runoff and water usage 

 

Vehicular movement 

and potential leakage 

of oil/lubricants into 

the soil.  

 
New-well drilling 

activities for future 

well-field expansions.  

 

 

• Well-management of leachate recirculation systems. 

• Proper use of capping system to prevent erosion by 

runoff. 

• Prefer environmental-friendly chemicals. 

• Store chemicals and their containers in a safe manner 

and apply emergency spill prevention/ response to 

ensure quick and safe cleanup of accidental spills in 

order to prevent from passing through by run-off. 

• Collect and manage solid waste and hazardous waste 

along with using impermeable waste containers. 

• Store, dispose and clean up all diesel and hazardous 

materials according to the procedures. 

• Construct proper drainage channels to handle storm 

water and sediment control that might affect soil 

quality. 

• Reuse of treated grey water for dust control and plant 

watering. 

• Implement adequate sanitary facilities along with 

septic tanks to handle sanitary waste.  

• Arrange heavy machineries/vehicles movement and 

strict enforcement of on-site speed limit regulations. 

• Ensure that operating machineries and vehicles have 

no leakage of oil or lubricants by maintaining 

regularly not to combine with surface runoff 

especially during the monsoon season. 

• Utilization of 

environmental-

friendly or water-

based chemicals. 

• Regular inspection of 

storage areas of 

hazardous materials 

for assurance of the 

spill/leak proof. 

• Enhance 

chemicals/waste 

handling areas with 

leak proof and spill 

prevention/response 

procedures. 

• Handle properly 

hazardous waste by 

waste management 

company or deal 

directly with City 

Development 

Committee (CDC) 

without improper 

disposal. 

Project 

Management 

Team, 

Workers  

and/or HSE 

Team 

Monitoring 

report 

within 

every six 

months or 

periodicall

y as 

prescribed 

by the 

Ministry 
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Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

• For future well-field expansions, adapt the mitigation 

measures described for the construction phase. 

• For future well-field 

expansions, adapt the 

mitigation measures 

described for the 

construction phase. 

Waste 

Pollution 

Waste generation and 

disposal of LFG plant 

including hazardous 

and non-hazardous 

waste. 

 

Domestic waste from 

staff quarters  

 

Improper waste 

management from the 

operation activities. 

 

New-well drilling 

activities for future 

well-field expansions.  

 

• Apply waste handling procedures for chemicals and 

their containers and emergency spill 

prevention/response to minimize waste emission from 

mishandling. 

• Manage non-hazardous and hazardous waste in a 

separate way without mixing and use leak proof 

containers/areas for waste management. 

• Develop waste management plan addressing 

separation, collection, storage, transportation and 

disposal for each item. 

• Do not wash hazardous materials containers and not 

mix with other wastes.  

• Perform waste segregation applying 3Rs method 

(Reduce, Reuse and Recycle). 

• Collect recyclable wastes such as paper, metal, and 

plastic to support partly recycle mechanism. 

• Check regularly waste containers to avoid overspill of 

waste containers. 

• Prohibit open-dumping or direct discharge of any 

waste to the drainage system on/off site.  

• Utilization of waste 

segregation system. 

• Apply adequate 

waste handling and 

disposal in 

compliance with the 

relevant regulations. 

• Handle properly 

hazardous waste by 

waste management 

company or deal 

directly with City 

Development 

Committee (CDC) 

without improper 

disposal. 

• Prohibit open-

dumping or direct 

discharge of any 

waste to the drainage 

system on/off site 

Project 

Management 

Team, 

Workers  

and/or HSE 

Team 

 Waste 

Record 
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Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

• Encourage not to use plastic bags so far as possible by 

providing awareness to workforce. 
• Ensure that all trash containers in the plant are properly 

sealed at all times to prevent waste being blown and 

scattered.  

• Ensure timely collection and disposal of all solid 

waste generated or Deal directly with City 

Development Committee (CDC) to routinely handle 

non-hazardous or hazardous waste. 

• For future well-field expansions, adapt the mitigation 

measures described for the construction phase. 

• For future well-field 

expansions, adapt the 

mitigation measures 

described for the 

construction phase. 

Impact on 

Ecological 

Resources 

Forest, Wildlife and Aquatic animal/ fish 

As the proposed project is a Clean Development Mechanism (CDM) project located in the existing municipal landfill site, the impacts by this 

project on these ecological resources will be considered as “less significant negligible” in this operation phase complying with the .mitigation 

and management measures elaborated above accordingly.  

 

Impact on 

occupational 

Health and 

Safety 

Fugitive, noise and 

vibration emissions 

from LFG plant 

operation activities and 

vehicle movement. 

 

Potential safety threat 

by LFG emission, 

confined space 

• Install fugitive extractors/filters with adequate 

ventilation system in LFG plant to extract dust and 

other fumes. 

• For gas pipelines, provide warning sign of danger by 

stamping, embossing, painting, printing or any other 

means at the ostensible place in salient words or signs 

near the receptacle. 

• Implement adequate 

ventilation system 

with dust/fume 

extractors. 

• Take precautions to 

prevent potential 

hazards and threats. 

• Provision of safe and 

healthy working 

Project 

Management 

Team, 

Workers  

and/or HSE 

Team 

Training 

Report  

 

Incident 

Report 
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Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

occupancy, electrical, 

chemical, and 

fire/explosion threat 

_high voltage room 

and   generators. 

 

Potential safety threat 

by slips,   falls, hits, 

and road accidents. 

 

Potential health  threats  

by bacteria, fungi virus 

and germs 

 

Exposure to hazardous 

and non-hazardous 

materials. 

 

New-well drilling 

activities for future 

well-field expansions.  

 

 

 

• Verifying that all pressures are relieved, and that any 

potential sources of pressurization are de-energized or 

locked out, before opening any vessels.  

• Always comply with mechanical, electrical, 

pneumatic and hydraulic lock-out/tag-out procedures.  

• Provide workers with PPEs and trainings to avoid 

exposure of fugitive, noise and vibration emission 

emitted by LFG plant operation activities and vehicle 

movement. 

• Identify and develop measures to control occupational 

hazards _ confined space hazards, lack of oxygen, 

potential methane travel, fire, extreme temperatures, 

chemical hazards, and uncontrolled energy.  

• Limit occupation in confined space and strict to use 

gas monitoring devices/personal gas detectors a 

minimum capability of monitoring for oxygen-

deficient conditions, carbon monoxide concentrations 

and methane concentrations. 
• Prohibit smoking and other ignition sources within 25 

feet of  such areas with potential LFG emissions, LFG 

components and portions of the leachate and 

condensate management systems using warning signs.  

• Designate restricted areas for danger zones with 

caution signs if necessary. 

• Install fire/gas/shock automatic detection and 

firefighting system, prepare potable dry-type fire –

conditions for all 

employees. 

• Provision of PPEs 

and HSE trainings 

for the particular 

work. 

• For future well-field 

expansions, adapt the 

mitigation measures 

described for the 

construction phase. 

• Report the incidents 

if any. 
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Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

extinguishers and enforce emergency response drill, 

especially evacuation plan. 

•  Training on knowledge of site security, hazard types, 

equipment training, and equipment-specific 

emergency procedures to avoid different 

risks/accidents such as electric shock, explosiveness, 

high noise, and health issues caused by insects, 

animals and/or poisonous plants at site.  

• Specific preparation of PPE as well as fall protection 

equipment, safety suits, helmets, glasses, gas/dust 

protection masks, respirators, and  ear muffs, PPE 

trainings and first aid boxes in the easy access areas. 

• Employ drivers with license and strict accident 

prevention measures along with vehicular checks and 

speed-limits. 

• Provide HSE manuals and post safety appliances, 

training safety posters, slogans, pictures clearly. 

• Minimize threats by bacteria, insects, germs, 

chemicals and waste by providing workers with PPE 

and hygiene facilities as well as mask, glove, footwear, 

hand sanitizer and anti-bacterial solvent.  

• Keep in a clean and safe state, including floor, walls, 

work rooms, and ceilings.  

• Provide first aid kits and adequate medical care to the 

employees in case on an accident. 

• Adequate facilities for drinking water and toilets 

should be provided to the employees. 
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Potential 
Impact 

Environmental 
Aspects/Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

• For future well-field expansions, adapt the mitigation 

measures described for the construction phase. 

 



 

8-20 

 

8.3.3 Environmental and Social Management Plan for Decommissioning 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 decommissioning phase. 
 
Table 8.3: Environmental and Social Management and Monitoring Measures for the Decommissioning Phase 

Potential 
Impact 

Environmental 
Aspects/ Activities  Mitigation and Management Measures Specific Measures Responsibility Report 

Impact on 

Air Quality 

Pollutant emission 

from demolition of  

LFG plant such as 

LFG collection 

wells and flare 

 

Emissions from 

decommissioning 

vehicles and 

equipment usage. 

 

• Prepare adequate demolition plan of LFG project to 

enhance environmental and human safety emphasizing 

on demolition of LFG collection and control system. 

• Conduct dust and pollutant control measures near 

emission activities. 

• Avoid demolitions works in extremely dry weathers as 

possible. 

• 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. 

• Select low-emission demolition equipment, machineries 

and vehicles and maintain them in accordance with 

manufactures manual. 

• Minimize vehicle idling time so far as possible. 

• Optimize vehicle movements to eliminate unnecessary 

vehicle movements. 

• Schedule operating times of demolition machineries and 

vehicles to minimize air pollution as possibly.  

• Ensure strict enforcement of on-site speed limit 

regulations. 

• Prepare adequate 

demolition plan of 

LFG project to 

enhance 

environmental and 

human safety 

emphasizing on 

demolition of LFG 

collection and control 

system. 

• Implement dust and 

pollutant control 

measures for 

demolition site. 

• Cover demolished 

materials on site to 

prevent to be blown 

off by wind. 

• Perform dust 

suppression activities 

Demolition 

Team and/or 

Designated 

HSE Team 

Incident 

Record 
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• Ensure open burning of any waste is banned strictly at 

demolition site. 

performed on a 

regular basis. 

• Minimize air 

pollution from 

vehicles using low 

emission equipment 

and vehicles. 

• Prohibit burning of 

domestic waste on 

site. 
• Report the incidents 

to the Site Manager if 

any. 

Impact on 

Noise 

Quality 

Operation of typical 

demolition 

equipment, 

machineries and 

vehicles. 

 

Potential collision 

and dropping 

materials, shouting 

(man-made noise) 

 

• Prepare adequate demolition plan of LFG project to 

enhance environmental and human safety. 

• Use of well-functioning demolition equipment, 

machineries and vehicles with noise-control techniques 

as well as silencer. 

• Schedule noisy decommission activities and 

transportation during day-time hours by combining 

noisy operations at the same time and avoiding 

combining vibration 

• Maintain periodically construction machineries and 

vehicles to operate in good working condition. 

• Limit vehicles and machineries to an idling time and 

shut them off whenever possible. 

• Handle carefully loading and unloading demolition 

materials. 

• Minimize man-made noise so far as possible. 

• Perform adequate 

demolition plan of 

LFG project to 

enhance 

environmental and 

human safety. 

• Use of demolition 

equipment, 

machineries and 

vehicles with noise-

insulation techniques. 

• Ensure No noisy 

activity to be carried 

out during night-time. 

• Ensure that noise 

levels meet 

Demolition 

Team and/or 

Designated 

HSE Team 

Incident 

Record 
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guidelines and if 

necessary, put in 

place noise control 

measures. 

Impact on 

Water 

Quality/ 

Resource 

Surface runoff from 

demolished 

materials, non-

hazardous and 

hazardous waste 

from LFG plant 

demolition site. 

 

Improper 

management of 

demolition waste 

and wastewater. 

 

Potential leakage of 

oil and/or lubricants 

from fuel 

equipment and 

vehicles to runoff 

 

• Prepare adequate demolition plan of LFG project 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. 

• Collect and manage solid waste and hazardous waste 

along with using impermeable waste containers. 

• 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.  

• 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. 

• Prepare adequate 

demolition plan of 

LFG project to 

enhance 

environmental and 

human safety  

• Prevent demolished 

materials, chemicals 

and waste from 

washing away by 

surface runoff. 
• Ensure quick and safe 

cleanup for accidental 

spills/leakage of 

chemicals, oil and 

lubricants.   
• Keep tall storm drains 

clear of demolition 

debris to ensure free 

water flow. 

• Reuse all grey water 

where practicable. 

Demolition 

Team and/or 

Designated 

HSE Team 

Incident 

Record 

Impact on 

Soil Quality 

Improper 

management for 

solid waste, waste 

• Prepare adequate demolition plan of LFG project to 

enhance environmental and human safety emphasizing 

on demolition of LFG collection and control system. 

• Conduct adequate 

demolition plan of 

LFG project to 

Demolition 

Team and/or 

Incident 

Record 
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water and 

hazardous waste 

from demolition 

site. 

 

 

Spills/ leaks of oil 

and lubricants from 

fuel equipment and 

vehicles in 

demolition site. 

 

 

 

• 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. 

• Ensure that any waste is disposing correctly way without 

open-dumping. 

• Reuse of treated grey water for dust control and plant 

watering. 

• 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. 

• Recycle of excavated earth materials if possible. 

enhance 

environmental and 

human safety 

emphasizing on 

demolition of LFG 

collection and control 

system. 

• Apply adequate waste 

handling and disposal 

in compliance with 

the relevant 

regulations 

• Monitor chemical and 

waste storage areas 

for the assurance of 

the spill/leak proof 

system. 

• Ensure that any waste 

is disposing correctly 

way without open-

dumping. 

Designated 

HSE Team 

Waste  

Pollution 

Non-hazardous and 

hazardous 

waste/debris from 

LFG plant 

demolition 

activities. 

 

• Prepare adequate demolition plan of LFG project to 

enhance environmental and human safety. 

• 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. 

• Ensure that chemicals, oil and lubricants are stored in 

• Implement adequate 

demolition plan of 

LFG project to 

enhance 

environmental and 

human safety. 

• Apply adequate waste 

handling and disposal 

Demolition 

Team and/or 

Designated 

HSE Team 

Incident 

Record 
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Chemicals/oil waste 

emission 

 

Waste emissions 

from construction 

workers  

  

 

 

 

leak-proof storage tanks with proper handling. 

• Do not wash hazardous materials containers and not mix 

with other wastes.  

• Perform waste segregation applying 3Rs method 

(Reduce, Reuse and Recycle). 

• Collect recyclable wastes such as paper, metal, and 

plastic to support partly recycle mechanism. 

• Check regularly waste containers to avoid overspill of 

waste containers. 

• Prohibit open-dumping or direct discharge of any waste 

to the drainage system on/off site.  

• Ensure that any waste is disposing correctly way without 

open-dumping. 

 

in compliance with 

the relevant 

regulations 

• Monitor chemical and 

waste storage areas 

for the assurance of 

the spill/leak proof 

system. 

• Ensure that any waste 

is disposing correctly 

way without open-

dumping. 

Impact on 

Ecological 

Resources 

Forest, Wildlife and Aquatic animal/ fish 

As the proposed project is a Clean Development Mechanism (CDM) project located in the existing municipal landfill site, the impacts by 

this project on these ecological resources will be considered as “negligible” in this decommissioning phase. 

Impact on 

Occupational 

Health and 

Safety 

Emissions from 

LFG plant 

decommissioning 

activities. 

 

Potential health 

threats by bacteria, 

germs, fungi, 

chemicals and 

wastes. 

 

• Prepare adequate demolition plan of LFG project to 

enhance environmental and human safety emphasizing 

on demolition of LFG collection and control system. 

• Provide workers with PPEs and trainings to avoid LFG 

and fugitive emission during decommissioning LFG 

plant including severe winds or weather in landfill site. 

• 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. 

• Implement adequate 

demolition plan of 

LFG project to 

enhance 

environmental and 

human safety 

emphasizing on 

demolition of LFG 

collection and control 

system. 

Demolition 

Team and/or 

Designated 

HSE Team 

Incident 

Record 
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Potential 

demolition hazards 

including slips,   

falls, hits, LFG fire, 

confined space and 

road accidents. 

 

• Apply adequate waste handling and disposal on site in 

compliance with the relevant regulations. 

• Strictly enforce that workers adhere to the HSE manuals 

including safety net system and specific PPE use to 

avoid slips, falls, hits and confined space threat. 

• Prohibit smoking and other ignition sources in areas 

with potential LFG emissions using warning signs. 

• Designate restricted areas for danger zones with caution 

signs if necessary. 

• Specific preparation of PPE as well as fall protection 

equipment, safety suits, helmets, glasses, gas/dust 

protection masks, respirators, and  ear muffs, PPE 

trainings and first aid boxes in the easy access areas. 

• Employ drivers with license and strict accident 

prevention measures along with vehicular checks and 

speed-limits. 

• Take precautions to 

prevent potential 

hazards and threats. 

• Provision of safe and 

healthy working 

conditions for all 

employees. 

• Ensure the PPEs are 

provided 

appropriately for the 

particular work. 
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8.4 Environmental monitoring Plan 

Table 8.4 Monitoring plan for environmental, social and health impact  

Factors Parameter & Guideline Procedure Proposed Duration  
Frequency 
of 
Monitoring 

Location 

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 

Method 

Myanmar National 

Environmental Quality 

(Emission) Guidelines  

Duration: 24hr continuously  

Frequency: 

• Every six months  during 

operation and once during 

decommissioning phase 

• In case of any complaint 

regarding air quality, an 

additional air quality 

measurement may be conducted 

in response to specific complaints 

(if necessary) 

Will submit 

monitoring 

reports to the 

Ministry not 

less 

frequently 

than every 

six (6) 

months or 

periodically 

as prescribed 

by the 

Ministry. 

Nearest 

sensitive 

receptor or 

downwind of 

the project 

(complaint 

area) (if 

necessary) 

 

Noise • LAeq 1 hr ≤ 70dBA Method 

• Myanmar National 

Environmental 

Quality (Emission) 

Guidelines, Effective 

since 2015 in 

accordance with The 

Environmental 

Conservation Law, 

2012 

Duration: 24hr continuously  

Frequency: 

• Every six months  during 

operation and once during 

decommissioning phase 

• In case of a complaint regarding 

noise from project site, an 

additional noise measurement 

may be conducted (if necessary)  

Within 1km of a 

community 
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Factors Parameter & Guideline Procedure Proposed Duration  
Frequency 
of 
Monitoring 

Location 

Effluent 

from the 

LFG 

recovery 

flaring 

plant 

National Environmental Quality 
(Emission) Guideline (EQEG) 

For Daily Maximum Concentration, 

•  BOD5  

• COD 

• Oil and Grease 

• PH 

• Temperature 

• Total Coliform 

• Total Phosphorus 

• Total Nitrogen 

• TSS 

Method 

• Analytical Methods 

followed to Standard 

Methods for effluent 

levels for municipal 

landfills, 

recommended by 

National 

Environmental 

Quality (Emission) 

Guideline (NEQG) 

• Every six months   during 

operation and once during 

decommissioning phase 

Will submit 

monitoring 

reports to the 

Ministry not 

less 

frequently 

than every 

six (6) 

months or 

periodically 

as prescribed 

by the 

Ministry. 

Near effluent 

source  

 

Hazardous 

and Non-

hazardous 

waste 

• Manifest Disposal and Tracking 

Report 

• Track waste volume 

by type and disposal 

location daily 

• Throughout all phases 

 

Regular 

Check-up 

If any , 

Incident 

Report  

At all project 

locations 

Social • Environmental watch committee 

collaborated by the Municipality  

• Complaint 

• Monitoring and solving 

• Record complaint 

• Monitor, investigate 

and implement 

suitable solutions 

Project area, 

community 

around project 

area, and 

transportation 

route 

Public and 

Occupatio

• Accidental statistics 

• Cause of accidents 

• Mitigation measures 

• Conduct summary 

report for accident 

investigation 

Project area, 

community 

around project 
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Factors Parameter & Guideline Procedure Proposed Duration  
Frequency 
of 
Monitoring 

Location 

nal health 

and safety 

area, and 

transportation 

route 
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8.4.1 Budgets and responsibilities for environmental monitoring 
 

Table 8.5: 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 500 

Noise • LAeq 1 hr, 24 hr   Environmental 

Team  

(Third Party) 

USD 200 

Effluent  

(site runoff and 

wastewater 

discharges) 

(both construction 

phase and 

operation phase)  

National Environmental 
Quality (Emission) Guideline 
(EQEG) 
For Daily Maximum 

Concentration, 

 

•  BOD5  

• COD 

• Oil and Grease 

• PH 

• Temperature 

• Total Coliform 

• Total Phosphorus 

• Total Nitrogen 

• TSS 

Environmental 

Team  

(Third Party) 

USD 300     

Hazardous and 

Non-hazardous 

waste 

• Manifest Disposal and 

Tracking Report 

Environmental 

Team  

(Third Party) 

 

 

 
Social • Environmental watch 

committee collaborated by 

the Municipality  

• Complaint 

Environmental 

Team         

(Third Party) 
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• Monitoring and solving 

Public and 

Occupational 

health and safety 

• Accidental statistics 

• Cause of accidents 

• Mitigation measures 

Environmental 

Team  

(Third Party) 

 

 

8.5 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 Korea East-West Power Company and HANATEC Company will use 2% of the 

investment amount for the EMP cost. 

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   

 

8.6 Corporate Social Responsibility 
 
The Korea East-West Power Company and HANATEC Company 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 

transportation, 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. 
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9. Emergency Response Plan 
9.1 Introduction 
 
This chapter describes the strategy how to manage all possible emergencies, operational 

emergencies, natural, man-made disasters and epidemics, 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 construction, operation and decommissioning /closure phase of Mandalay Kyar Ni Kan 

Landfill Gas Recovery and Generation Project.  

 

Moreover, it will give guidance on actions and lines of communication in the event of an 

emergency and outline the respective responsibilities of the Mandalay Kyar Ni Kan Landfill Gas 

Recovery and Generation Project 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 resulted by the Mandalay Kyar Ni Kan Landfill Gas Recovery and 

Generation Project’s activities, emergency situations (chemical and fuel spill, fire, security 

incident, medical evacuation) and major disasters including erosions 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 Mandalay Kyar Ni Kan Landfill Gas Recovery and Generation Project, 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 project 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 
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The potential emergencies that likely occur at the Mandalay Kyar Ni Kan Landfill Gas Recovery 

and Generation Project: 

• Gas leak 

• Fire/ Explosion 

• Chemical exposure 

• Workplace accidents/ Injury 

• Natural Disasters ( erosions) 

• Epidemics/ Pandemic 

9.2 Emergency policy 
 

• The Mandalay Kyar Ni Kan Landfill Gas Recovery and Generation Project needs to 

establish policies and oversee all matters of operation of these project’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 

project. 

• 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 lie with 

either an emergency service in charge or the project’s designee and the onsite response 

team. 

 

9.3 Organization of emergency team 
Phase I     Emergency team shall be formed with senior persons available in shift and/or 

trained or experienced with environmental management issues. This team 

shall be constituted with Project Shift- In charge (for project emergencies) as 

Emergency response in charge/Site Incident Controller and pilot on duty. 

The numbers of the in charge will depend on the project’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 formed 

with the response team occupying action group. 

 

Phase III        Emergency team shall be organized immediately in order to be well prepared 

to respond the emergency events that can happen either unexpectedly or 

accidently. 
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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 and 

strategy 

• Formulate and prioritize response objectives. 

• Identify analyses and evaluate reasonable response  

   strategies to 

• Accomplish the overall objectives of the response. 

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  
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Figure 9.1: Organization chart for emergency team 
 
 
 

   first step of the planning process as necessary to modify    

   the Incident 

• Action Plan for the current or subsequent operational  

   period. 

Emergency in charge person 

Medical 

Rescue 

team 

Support 

team 

Emergency 

Response team 
Preventative and 

Management 

Team 

Emergency 

Officer 
Personal 

control team 

 

Transportation 

Team 

 

Planning 

Coordinator 

 

Logistics 

resources team 

 

Financial 

resources team 

 

First- aid 

group 

Evacuation 

team 

 

Fire Drill 

Officer 

Safety Guard 

Officer 

 

Concerned person operating Gas 

Generators  
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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. The emergency response flow is described in the following Figure  
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Figure 9.2: Emergency Response Flow Chart 
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9.4.1 Reporting an emergency 

 

The person who discovered an emergency case shall immediately inform the Project Manager. 

Whenever there is an imminent or emergency situation, the operating building must immediately: 

 

1. Activate facility alarms or communications systems to notify personnel to evacuate 

the affected site. 

2. Notify the relevant department using the following outline: 

a. Your name and name of company 

b. Location of project, i.e. Kyar Ni Kan Landfill site, Amarapura Township, 

Mandalay. 

c. Describe nature of the case, i.e. fire, chemical spill, Gas 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 Mandalay Electricity Supply Corporation ( MESC) to secure electrical 

service to the affected area. 

  Mandalay Electricity Supply Corporation 

  Phone Numbers – 02 – 407 5614, 09 205 2910 

  Email: mandalaydis@mescmm.com  

         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 Methane Gas Generation  
 

Methane will be used as a heat source in the production of electricity for Mandalay Kyar Ni Kan 

Landfill Gas Recovery and Generation Project. Methane is an odorless and colorless gas which 

is flammable and combustible with oxygen.  
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The possibility of gas leak is mostly associated with “negligible” because HANATEC, is going 

to conduct gas leakage tests of piping and storage facilities and tests on fire extinguishing 

systems in accordance with the national high pressure gas safety laws of korea/Myanmar. 

Moreover, gas pipeline operation shall be run under a strict monitoring and prevention 

solution in place including strict engineering design standards, totally enclosed delivery 

technology, strict engineering quality control, effective environmental protection measures, and 

high-standard engineering measures for various potential emergency issue restraints and 

multiple protections for fire safety, as well as standardized and normalized work procedures, 

professional equipment service and maintenance, and effective emergency treatment and harm 

reduction measures.  

 

However, the probability of gas leak cannot be ruled out completely. Fire and explosion may be 

resulted from the leakage of Methane gas and therefore methane gas detection with methane 

sensors and infrared cameras monitoring along with dry chemical powder or water spray, 

and carbon dioxide (CO2) that can be extinguished the fire from a gas explosion with fire 

monitors, lifesaving equipment and medical equipment should be kept in good condition. 

 

9.5.1 Action plan for gas leak 

Responsible Person  Action Item  

Anyone who can 
detect methane and 
other gas leak  

Immediately Inform project manager or Emergency response in charge. 

Emergency           in 
charge person 

On receiving the information, the project Manager shall immediately 

proceed to 

find out the source of the gas leak. 

When the source of gas leak can be determined, 

Alert all of the workers and any passers- by to stay clear of the 

affected area. When the source of gas leak cannot be found out 

Announce to vacate the room/ space, and initiate an evacuation 

by manually engaging the nearest fire alarm pull station. 

Depending on the seriousness of the gas leak, nearest fire station will 

be needed to contact. 
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Onsite    emergency 
response team 

& 

Fire Station 

• On receiving an emergency response request, members of the 

Emergency Response Team are to proceed to the scene of the 

incident ensuring that they have all their emergency personal 

protective equipment (PPE). 

• Carry out the required emergency actions as directed by the 

Emergency Response Team leader/ in charge person. 

• Extinguish all flames, etc 

• Dry chemical powder or water spray, and carbon dioxide (CO2), 

that can be extinguished the fire from a gas explosion, 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 

• Medical rescue team must be stand by for personal injury in case. 

Important 

• Do not return to an evacuated building until and unless told to do 

so by Emergency Team Leader. 

 

              Gas Analyzer                               Gas Flow Meter                            

 

 

 

 

 

 

 

 

 

9.5.2 Emergency shutdown  
 

The Mandalay Kyar Ni Kan Landfill Gas Recovery and Generation Project shall install 

emergency shutdown system to stop the outlet pumps in case of low level, and high- level 

transmitters providing high level alarm. The following modifications have been planned by the 

ERT for emergency shutdown of operation_ 

Installation of a new shutdown valve at the inlet of each pipeline to be closed in case of 

high level and in case of emergency shutdown. 

Installation of sprinkler and it will spray water automatically over the tank when 

the outside temperature becomes near limited. 

Installation of gas leaking detector to catch leaking and it will alert automatically sound 

alarm and then the gas will be stop. 
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9.6 Emergency fire/ explosion response plan 

 

The possibility of fire occurrence is mostly associated with “high” because of the flammable 

gases around the project site. Thus, the firefighting equipment should be available at all work 

area and warehouses of the project 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 project and admin office. Floor 

plan along with the emergency exits should be allocated. 

 
 

Figure 9.3 Fire alarm and firefighting equipment 

 

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 Yangon Industrial Zone. 

 

Nearest Police Station 
1. Kyar Ni Kan Police Station 

 Address: Kyar Ni Kan Group, Beside Mandaly-Madaya   

 Road. 

 Phone: 09 423408525 
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 2. Patheingyi Myoma Police Station 
Address: Patheingyi Road, Patheingyi Township 

Phone: 02 57749 

  Nearest Fire Station 
1. Aung Chan Thar Fire Station 

Address: Aung Chan Thar village, Myo Taw Se Pin Road, 

Beside        

               Mandalay-Madaya Railway 

   Phone:   09 777786862 

2.Patheingyi Fire Station 

 Address: Patheingyi Road, Patheingyi Township 

      Phone: 024058056 

 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 



 

9-12 
 

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 

• Based on the type of project area involved initiate relevant 

response 

• 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. 
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9.6.3 Possible Types of Fire and Management 
 

Fuel Storage Fires • Fuel storage fires have the ability to escalate rapidly. 

• The fire authorities should be notified as soon as possible to 

allow for 

mobilization of fire equipment. 

• Always treat fuel storage fires with dry powder, foam or CO2 

extinguishers. Water will tend to spread the fire. 

• If safe to do so endeavor to turn off the valve or stop leak in order 

to 

stop the supply of fuel to the fire. 

• If all efforts are unable to control the fire, water sprays should be 

directed to surrounding areas, storage drums and equipment to 

prevent the spread of the fire and limit heat damage. 

• After the fire has been extinguished, monitor the area to ensure 

it 

does not reignite. 

 

Equipment Fire 

 
• The two main causes of a landfill equipment fire are electrical 

faults or litter (caught on exhaust or manifold). These types of 

fires are 

minimized by regular inspections, servicing, maintenance, and 

cleaning. 

• When an equipment fire occurs. 

• Activate the fire suppression system (where fitted). 

• Extinguish using a dry powder or CO2 extinguisher. 

• Isolate batteries at the earliest convenience. 

• Prevention of secondary fires, including landfill fires, is extremely 

important. If safe to do so the equipment should be moved to a 

safe 

location away from the active tipping face. 

• After the fire has been extinguished, monitor the area to ensure it 

does not reignite. 

Landfill Fire 

 
• Can cause significant impacts on local air quality through odor 

and 

smoke. Air monitoring should be conducted for any subterranean 

fires or large fires that burn for a long period of time. 

• Extreme care must be taken when fighting a landfill fire as smoke 

and 

fumes may be toxic. 

• Use a dry powder or CO2 extinguishers in the first instance. 
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• Apply and compact (if possible) thick layer of cover to prevent 

oxygen from reaching the burning area. 

• Seek advice from the Landfill Operations Manager 

before using water (some materials are not compatible with 

water). 

• If the above is not sufficient to extinguish the fire. 

• Systematically dig out the affected area. 

• Extinguish the fire in the excavated material using one of the 

methods 

above. 

• Subterranean landfill fires are difficult to extinguish. It is 

important to 

prevent subterranean fires by removing any ignition sources (e.g. 

• Lead acid batteries) and using daily cover. Extinguishing landfill 

fires 

quickly and monitoring the area for flare-ups minimizes the risk 

of a 

subterranean fire. 

• If a subterranean fire is detected the area must be isolated in case 

of 

a surface collapse resulting from the fire burning out a subsurface 

cavity. 

• Subterranean fires can be extinguished by systematically digging 

out 

the affected area and extinguishing the fire in the excavated 

material. 

• Capping the area to minimize oxygen ingress. 

• Displacing oxygen by injecting an inert gas, such as nitrogen, into 

the 

• fire. 

 

 

9.7 Workplace accident 
 

All of the workers for the operation of Mandalay Kyar Ni Kan Landfill Gas Recovery and 

Generation Project are well trained through the capacity building and training program provided 

by the project. However, workplace accident is inestimable and can be happen accidently. The 

Project provides first aid training for the workers, and medicines and materials needed in case of 

emergency. 

The project 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 
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9.7.1 Action plan for workplace accidents 

 

9.8 Medical emergency response plan 

 

The   Mandalay Kyar Ni Kan Landfill Gas Recovery and Generation Project  shall   provide   First   

Aid,   Emergency   Treatment,   and Administration of medication for the workers during the 

working activities. 

 

 

 

 

 

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) 

 

Nearest Hospital 
1. Patheingyi Hospital 
   Address: Patheingyi Road, Patheingyi Township 

   Phone:    02 57570 

 

2. Mandalay General Hospital 
Address: 30th Street, Between 74x77 Street, Chan Aye Tharsan     

          Township, Mandalay 

Phone:   02 21041 

 

Take   actions in   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 

• Ensuring that there is minimal scene disturbance, aside from 

anything required to be disturbed to deliver first aid and/ or 

control or eliminate an imminent danger. 

• Cure the injured person with provided first aid kit by a first 

aider trained in Emergency First Aid before the ambulance 

arrives. 
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9.8.1 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 project shall adopt the position that workers shall administer 

medications at home whenever possible. 

 

3) The project shall recognize that accidents and medical emergencies can happen during 

working hours; therefore, project shall adopt guidelines to prepare staff members to provide 

first aid and emergency care during these unexpected events. 

 

9.8.2 First aid emergency treatment 
 

1. First aid shall be provided to project admin staff, and workers. 

• Either any project staff member or licensed medical professional designated by 

the project 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 project where they will 

remain clean, dry, and available to all personnel. 

2. When an emergency exists, staff members will implement appropriate emergency  

            procedures, “activating the project’s Emergency Response Plan (ERP).” 

• Any worker can contact the Emergency medical treatment place 

• Either project member or licensed medical professional at the project should be 

trained to administer emergency procedures needed in life-threatening situations. 

 

 

9.8.3 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. 
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Figure 9.4: First aid kit 

 

9.9 Emergency response plan for chemical exposure 
 

Regarding the chemical exposure issue, if the Mandalay Kyar Ni Kan Landfill Gas Recovery and 

Generation Project uses some kinds of soft chemicals, a Material Safety Data Sheet 
(MSDS),which is able to represent the chemicals that are being used in the project, shall be kept. 

It will include information of the chemicals on the potential hazards (health, fire, reactivity and 

environmental) and how to work safely with the chemical product. Emergency eye wash station 

should be kept at the project for emergency cases. 

 

 
Figure 9.5: Emergency eye wash station 
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9.9.1 Special Equipment for Emergency  
 

Project 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: 

 

• PPE Suits to cover skin 

• Safety glasses, goggles, or face shields for eye protection 

• Hearing protection 

• Related Hard helmets and safety shoes for head and foot protection; 

• Proper respirators 

• Any other special equipment or warning devices necessary for Methane emergency 

cases. 

 

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 Protection 

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 
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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 

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 
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9.10 Natural Disaster 
 

9.10.1 Earthquake 
 

The following are the main activities to be undertaken should any part of the 

Project be affected by earthquake: 

 

• Cease operations in the area. 

• Assessment of damage. 

• Prevent any further damage by following specific contingency plans i.e 

Pipe system failure, Generator and/or Flare stack failure. 

• Relocate fuel or any hazardous materials, if required. 

• Repair damage, as appropriate. 

• Assess and treatment of surface or ground water. 

• Monitoring to determine effectiveness of remedial actions. 

• Engage appropriate consultants. 

 
 

9.11 Emergency evacuation plan 

 

Mandalay Kyar Ni Kan Landfill Gas Recovery and Generation Project 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. 

 

9.11.1 Evacuation procedures 

 

There is air horn method for notifying occupants and they may indicate an emergency or a test 

of the emergency systems. 

 

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. 
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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 project manager or designate who will be 

taking headcount to ensure everyone is out of the building. 

6. All personnel must await further instructions. 

 

9.12 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 the industrial zone 

representative. 

 

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). 

• Photographs (where possible). 

• Remedial actions. 

• Triggers for ceasing remedial actions. 

• Any findings of experts consulted. 

• Preventative actions. 

 

9.12.1 Air quality 

The onsite response team is needed to report any excessive emissions from the site to the 

Emergency response in charge. A community complaints register will 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) quarterly monitoring a year ) will be reported  to the relevant regulatory agencies. 

 

9.12.2 Noise quality 

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 will be placed in a log book. 

 

Moreover, the data of 24 hour continuous noise monitoring (quarterly monitoring  a year) will be 

reported to the  

relevant regulatory agencies. 
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9.12.3 Water Quality 
a) Ground water and surface water quality nearby 
 
Although water is a necessity during the construction phase, there will be no direct significant 

impact on water body due to the landfill gas impact.  

Annual report based on ( o n c e  a  y e a r )  along with the corrective actions will be reported 

through the emergency service in charge to the relevant regulatory agencies. 

 
b) Wastewater 
Annual report based on (once a year) 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. 

 

9.12.4 Emergency response plan 

Immediately notify the emergency response in charge in the event of an unexpected gas 

leakage. 

 

Weekly reports (as appropriate) will be completed on-site and reviewed by the emergency 

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 concerned 

industrial zone 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. 

 

9.13 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 licences/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 Reg i s t e r –including  records  of  Complaints,  and,  minutes  and 

attendance registers of all environmental meetings. 
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• 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: 

 

9.13.1 Important Phone Numbers  
 

FIRE station: 

MEDICAL emergency: 

AMBULANCE 

SECURITY – Township Police, Industrial zone security 

• Project Control room 

• Arrangement of assembly points 

 

9.14 Actuating of Siren 
 

Siren for declaring Emergency: Siren to be sounded continuously for 30 Seconds with an 

interval of 5 Seconds to be repeated 10 times. 

Siren declaring Evacuation from the project area: Siren to be sounded for 5 seconds till the 

area is evacuated by people or for ½ hour whichever is less. 

Siren declaring All Clear and returning to the work: Siren to be sounded continuous for 5 

minutes 

 

9.15 Review of the EMP 

 

The  project  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 
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9.16 Capacity building and training program 

 

Mandalay Kyar Ni Kan Landfill Gas Recovery and Generation Project will educate the project 

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. The size 

of the workplace and workforce, processes used, materials handled, and the availability of 

onsite or outside resources will determine the training requirements. Project 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 for 

example fire wardens, floor wardens, first aid officers. 

 

 
 
General training for project 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. 
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9.17 Preliminary EMP Costs 

Estimated costs for the initial implementation of the EMP will be defined on an initial set up 

basis. The project will revise these costs and develop annual operating costs for the EMP. These 

include the following costs: 

 

1. Supervision on environment (includes sampling for environmental quality) 

1. Engineering supervision cost 

2. Institutional Strengthening, Training and Capacity Building 

3. Costs of salaries, administration and function of the environmental unit of project 

4. Technical assistance to project environmental unit 

5. Development of Manual of functions and procedures including HSE procedure 

6. Equipment and logistics 
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10. Public consultation and disclosure 
 

10.1 Introduction 

The survey conducted at the In Gel village which is the immediate vicinity to the proposed 

project, Kyar Ni Kan Landfill Gas to Energy project in order to identify the perception of 

community likely affected by the project activities as well as their social impacts. 

Firstly, a meeting with the village head, MCDC officials and some respective household 

members was held and the scope of the project along with the aim of the CDM approach was 

briefly explained.   

 

There are two sets of surveys for the households from the nearest village and the people who 

are living closely as well as relying on the waste disposal site for their incomes.  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 9 to 18 of September, 2020 by the EQM socio-

economic survey Team. The set of questionnaire form used in the survey is attached in Appendix 

(D). 

 

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 
In the household surveys conducted in the In Gel village, which is home for 252 households, 

questionnaires were delivered to each household by the Village Tract Administrator /Head of 

the respective wards and then collected after one week. 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. 

 

Total 40 households (30 households from In Gel village and 10 households nearby landfill 

site), who are representative about the information of village and attitude towards the proposed 

project were randomly selected in order to conduct socio-economic surveys for the proposed 

project in Kyar Ni Kan. 
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In order to have a sufficient information about the people who are closest to the landfill site, 10 

households who are relying on the waste disposal site for their incomes, are conducted in the 

survey. 

It is the best way to consider typical and representative of the community which may potentially 

affected by project activities. 

 

10.4     Socio-Economic Surveys on Key Informants and local community (Nearest Village) 
 
10.4.1 Socio-Economic Surveys on Key Informants and local community 
The (40) households including household leaders, religious leaders and community surveys were 

conducted using the socio-economic and attitude questionnaire. 

 

10.4.1.1 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 boil ing or sedimentation. But from the past to until now, 

water quality has not changed.  
 

10.4.1.2 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.  

 

10.4.1.3 Analyzing result for the information related to project 
 
Regarding awareness and attitude on the project, most of the respondents know a little 

information about the proposed project. 

 

Socio-Demographic of the community 
 
(i) Distribution of population responding questionnaires 
In the respective village, 40 respondents were randomly selected and questionnaires were given. 

Among the survey respondents, 60% is female and remaining 40% is male. Most respondents 

comprise of heads of households and housewives; however, but a few are family members 

including sons and daughters. According to the results, all household members are “Buddhist”. 

The ethic occupied by the population lived around the proposed project is “Burmese”.  
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Figure 10.1: Distribution of population responding to the questionnaire 

 

 

(ii) Age distribution 
The survey identified that majority (32%) is 40-50 and then followed by 30-40 is (18%), 20-30 

and 50-60 are (14%) each and the least is 70 above which is (3%). 

 

 
Figure 10.2: Age distribution 

 
(iii) Occupation status 
The following pie chart summarizes the information on the pattern of occupation status of the 

households in the village. According to the result, 63% of the respondents are “Farmers”, 15% 

each for “Casual workers”, “Livestock workers”, and 3% is “Skilled workers”. 
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Figure 10.3: Different types of occupation 

 

(iv) Income level 
The annual income of households was assessed through the survey of household’s 

characteristics. 

In the figure below shows the percentage of annual income level in the community. 

The majority (32%) is less than 500,000 kyats followed by (28%) which is between 500,001 to 

1,000,000 per year. 

 

 
Figure 10.4: Percentage of income level at community 

 
(v) Education 
It is observed that 44% of respondents are “Primary school” education level and 37% have 

“Middle school” level. About 13% have “High education” level and only 3% has the “Monastic 

education” level and “Graduate” level. 
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For Highest education level in family, most households (41%) have “Middle school” education 

level followed by” High school” level (24%).  

 

 
Figure10.5: Education level of respondents 

 

 
Figure 10.6: Highest Education level in Family 

 
(vi) Household Expenditures 
The household expenditure of local people per month including cooking fuel,  

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,  

Primary 
School
44%

Middle 
School
37%

High 
School
13%

Graduate
3%

Monastery
3%

EDUCATION OF RESPONDANTS

4%
7%

41%

24%

10%

10%
4%

Highest Education in Family

KG

Primary

Middle

High

10th Pass

Graduate



 

10-6 
 

9) Loan repayment,  

10) Cultural/religious expenses and 

11) Food expenditures were analyze. 

 For all these different categories, the following figure shows the outcomes of the respondents. 

 

 

 
Figure 10.7: Percentage of household expenditures 

 

 

 (vii) Total Expenditure 

 
Figure 10.8: Percentage of total household expenditures 
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(viii) Household health condition 
According to the survey, the common sickness of household members are Flu and catching a 

cold (22%) and (20%) respectively followed by hypertension (10%) and malaria, muscle pain 

and ear, eye, tooth diseases for (7%) each.  

 

Five percent of surveyed household suffers skin diseases and 3% for cancer and 2% for digestive 

system disorders. Irritations, blurred vision and fatigue are also mentioned by the small 

percentage  

(more or less 1%) of surveyed respondents. 

 

For incidence of diarrhea within three months, majority (93%) did not experience that disease. 

For incidence of any sickness within three months, majority (83 %) did not experience any 

sickness. 

 

The majority (57%) among the surveyed households get treatment from “Private clinic with 

doctor”, 13% for “Health Assistant” and 10% for “Doctor from other village” followed by 7% 

each for “General Hospital” and “Self-medication”. 

  

Moreover, 3% percent of respondents get treatment from “Midwife” and another 3% gets 

treatment from both “General hospital and Midwife”. 

 

 
Figure 10.9: Health condition 
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Figure 10.10: Diarrhea within three months    

 

 
Figure 10.11: Sickness/Illness within three months       
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Figure 10.12: Treatment of Diseases 

(ix) Household structure 
It is observed that 87% households have their own house while 13% households do not own a 

house. In the below pie chart, 91% of respondents live with document and remaining 9% do not 

have any document for residence. 

It is observed that sixty percent live with one storey house and 40% live in house with two storey 

and above. 

Moreover, “CGI” is used as roof for 93% of houses and only 7% of surveyed households is 

roofed with “Bamboo”. 

 

 
Figure 10.13: Land Ownership 
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Figure 10.14: Residential Status 

 

 
Figure 10.15: Type of House                               
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Figure 10.16: Roof of House 

 
 
(x) Migration 
Regarding duration of residence, 86% of local people in this area has been more than 10 years 

and remaining 14% are the people who live among three to ten years.   

Moreover, household member migration and reasons of migration are analyzed and the 

following figure shows the outcomes of the respondents.  

Most of the surveyed household (87%) have no family member who has migrated to different 

area. 

Among other13%, reason of migration for half of migrated people is for jobs. 

 

 
Figure 10.17: Duration of residence 
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Figure 10.18: Migration                                            

 

 
Figure 10.19: Reason of migration 

 

(xi) Health care availability and access to education for household members 
The availability of health and education for surveyed households were analyzed. For these 

different categories, the following figure shows the outcomes of the respondents. 
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Figure 10.20: Health Care Availability                

 

 
Figure 10.21: Access to Education 

 

(xii) Sources of Lighting 
It was observed that the 90% of the respondents use “Electricity from National Grid”, 7% uses 

“Solar” and 3% uses “Candle” for source of lighting. 
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Figure 10.22: Source of Lighting 

 

(xiii) Energy usage in cooking 
The survey results showed that the various types of energy are being used for cooking by 

respondents including “electricity” (64%), “charcoal/fuel wood substitute” (23%), “firewood” 

(3%) and other uses combination of “electricity and charcoal” (7%), and “charcoal with 

firewood” (3%). 

 

 
Figure 10.23: Energy used for cooking 

 

(xiv) Different sources of drinking water 
Concerning drinking water availability, most households (96%) gets from perennial source and 

only 4% gets from seasonal sources.  
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i.e., 4% from “both deep well and tube well”, and another 4% from “both deep well and river 

water”. 

 

It is observed that distance of drinking water source is “household level” for 63% of respondents 

and 24% has access to “¼ mile” followed by 7% from “more than one mile” and 4% “within 

one mile”. 

 

Regarding quality of water, most surveyed respondents (96%) answered that the water is good 

while other 4% responded for “Hard water”. 

 

 
Figure 10.24: Availability of drinking water      

 

 

Figure 10.25: Perennial source of drinking water 
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Figure 10.26: Distance to source of drinking water    

 

 
Figure 10.27: Quality of drinking water 

 

(xv) Drinking water disinfection  
Among the outcomes of the respondents, all of them treated drinking water and the following 

figure showed that the various types of making water safe to drink including 50%  for “Boiling”, 

23%  for “Sedimentation”, 17%  for “Purified water”, 7% for “Chlorination” and other 3% for 

both method “Sedimentation + Boiling”. 

 

Moreover, 86% of respondents said that the quality of water has not changed while 14% of them 

answered that the quality has changed. 
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Figure 10.28: Treatment of drinking water 

 

 
Figure 10.29: Changes in quality of water 

 
(xvi) Type of Latrine 
Regarding to type of latrine, there are 89% of respondents used “Pour Flush Latrine” and only 

11% used “Flush Latrine”. 
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Figure 10.30: Type of Latrine 

 

(xvii) Waste Collection and Disposal 
The study has identified the “Waste Collection and Disposal method” in the surrounding 

community of the project. It was found out that majority is practicing open waste burning.  

The following figure shows the method used for waste disposal in current.  

 

 
Figure 10.31: Waste Collection and Disposal 
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(xviii) Internet Usage and Communication 
Concerning online communication, 87% of respondents are using internet and communicate 

with each other.  

“Facebook” application is most common (96%) among them including 14% of those 

respondents who use both application which are “Facebook and Viber”. 

 

It is observed that only 11% of respondents can use internet “Very well”, 58% can use it “Well” 

and 11% can use “Just a little”. 

 

Regarding communication about project activities and project information via Facebook 

application, 76% said that it is available to do so while 14% answered that they cannot be 

connected via Facebook.  

 

Among surveyed respondents, 10% stated that communication via Facebook application can be 

possible if the technology how to communicate via that application is explained by a family 

member. 

  

 
Figure 10.32: Access to internet                             
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Figure 10.33: Installed Application 

 

 
Figure 10.34: Usage of internet              
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Figure 10.35: Availability for communication via Facebook 

 

 

(xix) Cultural aspect 
The important decisions in the community are made by the village leader.  

There are 90% of respondents who answered religious sites around proposed project and 79% 

said that those sites are adequately protected.  

 

 
Figure 10.36: Historic sites around project area       
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Figure 10.37: Protection of Historic sites 

 

(xx) Air quality and climate changes 
The study has identified the environmental changes of the surrounding area of the proposed 

project.  

 

Most respondents (57%) answered that air quality is not changed while 39% thinks that it is 

improved and 4% stated that air quality is declined. 

 

Among the respondents, 75% of stakeholders said that the weather is more warming, 4% said 

cooler and the remaining 21% said that the weather condition is not changed. 

 

 
Figure 10.38: Attitude about air quality        
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Figure 10.39: Attitude about climate change 

 

 

(xxi) Awareness on the proposed project 
The chart represents the data about the awareness of the local people about the proposed project. 

There are 38% of respondents do not know about the project and 62% of the total households 

know a little. 

 

Regarding obtaining information about the project, currently, (46%) of respondents from 

“Government Agencies”, 27% from “Family members and Friends”, 23% from “Community 

Leaders” while 4% is still unaware about the project. 

 

 
Figure 10.40: Awareness of the project      
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Figure 10.41: Source of information about the project                

 

 

(xxii) Perception on the importance of project 
It is found out that 60% of respondents mentioned that Kyar Ni Kan Landfill Gas to Energy 

Project is “Important” and 8% stated that the project is “Very important”, but 16% mentioned 

that it is “Not important” for the community. 

 
Figure 10.42: Importance to community by the project 
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Figure 10.43: Experiences of previous projects 

 

(xxiv)Attitude about positive and negative groups 
The following chart shows the respondents’ attitudes of the impact on community caused by the 

previous projects. Among the total households, 69% of respondents said that there is positive 

impact on the environment by those projects. However, 6% of the households said that they 

have some negative impacts. Then, up to 25% of respondents mentioned that there is neither 

positive nor negative impact on the environment. 

 

 
Figure 10.44: Impact on community by previous projects 
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However, 5% of surveyed respondents is worried about negative impacts on “Unskilled 

workers”, other 5% is worried for “Ethnic minorities”, 4% is worried for “Women” and another 

4% is worried about negative impacts on “Children”. Remaining 18% chooses “Other groups” 

which were not listed in the survey.  

 

 
Figure 10.45: Vulnerable groups  

 

(xxv) Community’s perception on positive Impacts  
The following figure shows the community’s perception on development and improvement of 

the community due to the existence of the proposed project. Among the total households, 39% 

of respondents is unaware about the positive impacts by the proposed project and 38% stated 

improved environment, 21% for increased employment and 4% mentioned about the 

combined positive outcomes. 

 

 
Figure 10.46: Attitude about positive impacts by proposed project 
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(xxvi) Community’s perception on negative impacts  
The following figure shows the negative impacts of the community due to the existence of the 

proposed project. 

 

Majority (82%) responded that there is no negative impacts by the project. 5% pointed the 

negative impact on increased cost due to impact on environment and health while 4% are on 

health negative impact. 

 

 
Figure 10.47: Attitude about negative impacts by proposed project 

 

 

(xxvii) Priotization for improvement of community 
The following figure shows the priority development which are desired by the surveyed 

community in Kyar Ni Kan. Majority of respondants metioned about improvement of 

“education sector” (75%) as first priority, “solid waste disposal” (25%) as second priority, 

and improvement for “transportaion” (41%) followed by “employment opportunities” (36%)  

as third priority. 
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Figure 10.48: First priority for community development 

 

 
Figure 10.49: Second priority for community development 
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Figure 10.50: Third priority for community development 

 

(xxviii) Agricultural sector, livestock and fishing  
 
The following figure shows the local community’s current economic activities and the effect 

by Kyar Ni Kan landfill site. 

Regarding farming activities, majority of them (71%) possess own farmlands. 

 

 
Figure 10.51: Ownership of farmland 
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Rice (95%) is the most common crop, grown in the community and other 5% is growing 

“vegetable”. 

 
Figure 10.52: Type of agricultural land        

 

    

 
Figure 10.53: Main Crops 
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Figure 10.54: Previous land acquisition 

 
(xxxi)The effect of current landfill site on agricultural sector 
 
Regarding productivity and quality of rice before and after landfill site, most of them, majority 

(75%) and (80%) respectively, answered that there would not be any impact on productivity as 

well as quality.  

 

 

 
Figure 10.55: Attitude about changes in productivity 
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Figure 10.56: Attitude about changes in quality of rice 

 
(xxxii) Livestock breeding and Fishing 
It is observed that 70% of respondents breed animals and “cow” (60%) is most common animal 

for breeding in the community which is followed by “poultry” (20%) and “pig” (15%). Majority 

of respondents breed animals for selling (80%) and other 20% is for using in agriculture. 

 

According to the surveyed respondents, there is no fisherman in the household. 

 
Figure 10.57: Livestock breeding                  
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Figure 10.58: Type of Livestock  

 

 
Figure 10.59: Purpose of Livestock breeding 

 

(xxxiii) Social groups in the community 
 
Concerning social groups in the community, there are “Saving and loan association” and 

“Youth group” which has total strength of 6 persons and 15 persons respectively. 

 
(xxxiv) Perception on the development of the project 
 
Looking at the attitudes of the respondents towards the development of the project, 76% of the 
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Figure 10.60: Perception on development of the project 

 

(xxxv) Perception on the socio-economic impacts by the project 
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 no negative effect due to the proposed project activities.   

 

 

 

Figure 10.61: Perception on environmental impacts by the project 
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2. 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. There is no negative effect on aquatic animals and but some effect on local 

animals.  

 

 

Figure 10.62: Perception on biological impacts by the project 
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Figure 10.63: Perception on impacts on human use by the project 

 
4. 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 effect on the 

quality of life.  

 
Figure 10.64: Perception on impact of the quality of life 
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industry. In the issue of the cultural heritage, the main three different parameters including 

religious building, cemetery and historical buildings were analyzed. The figure shows the 

community perception on the cultural heritage and impact by the proposed project landfill gas 

recover project.  It was found out that mostly has no negative effect. 

 

 
Figure 10.65: Perception on impact of cultural heritage 
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income 
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According to the results, almost all household members are Buddhist.  
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Regarding vulnerable persons in family, all selected households for the survey do not have a 

family member who is over 65 years of age and disabled person above 16 years old. However, 

there is one disabled person, under 16 years old, in a household. 

 

(ii)Occupation status 
According to the result, all respondents are “Casual workers” at the current Kyar Ni Kan 
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The majority (70%) is between 2,000,000 to 3,000,000 kyats per year. 

 

 

 
 

Figure 10.66: Percentage of income level at community 
 
 
 
(iv)Education 
It is observed that 50% of respondents have “Monastic education”, 40% have “Primary 

school” education level and 10% have “Never attended a school”.  

For Highest education level in family, most households (40%) have “Primary school” 

education level followed by “Middle school” Level (30%).  

 

 
Figure10.67: Education level of respondents    
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Figure10.68: Highest Education level in Family 

 

 

(v)Total Expenditure 
Among respondents, yearly expenditure ranges from 3,672,000 to 7,104,000 kyats. 

 
Figure 10.69: Percentage of total household expenditures 
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For incidence of diarrhea within three months, 80% of surveyed families did not experience 
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Figure 10.70: Health condition 

 

 
 
 (vii)Household structure 
It is observed that all households do not own their houses and they all are living in “huts” with 

“tarpaulin roof”. 

 

 

 

(viii)Migration 
Regarding migration, the following figure shows the duration of residence of surveyed 

respondents who are currently residing at the current landfill site. 

There is no household member leaving for work due to job scarcity in the past 12 months. 

 

 
Figure 10.71: Duration of Residence 
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(ix) Healthcare availability and access to education for household members 
Health and education availability for household members were analyzed. All respondents have 

access to healthcare services but majority of the surveyed respondents (56%) are not able to 

attend a school due to “poor economic status”. 

 

 
Figure 10.72: Access to education 

(x) Sources of electricity 
It was observed that all respondents use “Solar” for lighting purposes and use “Firewood” for 

cooking. Majority of them (60%) get the firewood from old landfill site. 

 

(xi) Sources of drinking water 
Concerning to drinking water availability, all households living nearby landfill site gets 

“Purified drinking water”. 

 

(xii)  Type of Latrine 
Regarding to type of latrine, all respondents used “open latrine”. 

 

(xiii) Waste Collection and Disposal 
The study has identified the Waste Collection and Disposal method in the surrounding 

community of the project. 

Majority of them dispose their wastes at MCDC dumping area or MCDC garbage container. 

 

(xiv) Internet Usage and Communication 
Concerning online communication, 70% of respondents used internet and communicate with 

each other.  

Facebook application is most common application and most of them cannot use internet well. 

Regarding communication via Facebook application, majority of respondents answered that 

the communication about project   via Facebook will not be available for them. 
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Figure 10.73: Connection to internet 

 

(xv) Cultural aspect 
The important decisions in the community are made by the village leader.  

All respondents answered that there are religious sites around proposed project and 80% said 

that those sites are adequately protected.  

 

(xvi) Air quality and climate changes 
The study has identified the environmental changes of the surrounding area of the proposed 

project.  

Most respondents (20%) answered that air quality is not changed while 80% thinks that it is 

improved. 

Among the respondents, 80% of stakeholders said that the weather is more warming 

 and the remaining 20% said that the weather condition is not changed. 

 

 
Figure 10.74: Attitude about air quality 
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 Figure 10.78: Attitude about climate change 

 

(xvii) Awareness on the proposed project 
Regarding awareness about the proposed project, all respondents do not know about the 

project at all and get information from nowhere. Thus, 80% of respondents cannot answer the 

question concerning about the importance to community by this project. 

Moreover, majority of the respondents (80%) have no experience of previous project activity 

and impact. 

(xviii) Attitude about Positive Impacts on the community 
Concerning respondents’ attitudes about positive impacts by the proposed project, most of 

them unaware about that while 20% anticipates for increased employment and 10% expects 

for improved environment. 
 

(xix) Attitude about Negative Impacts on the community 
Majority of respondents (60%) are worried for the employment and income disruption while 

other 40% is unaware about any negative impacts. 

 

(xx) Priotization for improvement of community 
The following figure shows the priority developments which are desired by the community at 

the  Kyar Ni Kan landfil site. Majority of respondants metioned about “employment 

opportunity” (29%) followed by “medical service” (25%). 
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Figure 10.79: Priority for development 

 

(xxi) Vulnerable Household Members 
Majority of respondents (80%) do not have any pregnant woman in family.  

There is no infant in surveyed households but 20% has children under 5 years old. 

 Regarding experience of child death under 5 years old, all surveyed respondents has no 

experience about that.  

 

 
Figure 10.80: Pregnant woman in family 
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14.3

28.6

25.0

3.6

10.7

3.6

7.1

0.0

5.0

10.0

15.0

20.0

25.0

30.0

Priority for Development

Yes

20%

No

80%

Pregnant Woman in Family



 

10-45 
 

 

(xxiii) Individual daily income  
Majority of respondents earns 5,000 kyats and 10,000 kyats per day. Range of income by 

collecting recyclable wastes is 5,000 t0 10,000 kyats per day for an individual. 

 

(xxiv) Smoking, drinking and betel chewing 
Regarding unhealthy habits among community, there are only 30% of responded households 

for “smoking and alcohol consumption”. 

However, majority of community has habit of “Betel chewing”. 

(xxv) Plantation, fishing and breeding of animals around landfill site 
Among the outcomes of the respondents, there is no fishing and plantation but there have 

some chickens around landfill site. 

 

(xxvi) Negative impacts of current landfill site 
All surveyed respondents answered that there are bad odors, rodents and flies at the current 

landfill site. 

For impact on their job and income, majority of respondents (80%) anticipates about negative 

impacts due to proposed project. 

There are 60% of respondents who anticipates about negative impacts on lifestyle and quality 

of life due to the project. 

However, 90% of them do not anticipate about the impacts on health status while 10% expects 

positive impact on health by Landfill Gas to Energy project. 

 

10.6 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 (B). 

 

Table 10.1: Impact Assessment Parameters and its scores 

 

Assessment 
 

Score 

 

1 (very low) 
 

2 (Low) 
 

3 (Medium) 
 

4 (High) 
 

5 (Very High) 



 

10-46 
 

 

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 10.2: 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. 

 
Table 10.3: 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 
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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 

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 

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 Low 

3 Ground water quality 2 2 4 Low 
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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 

 

(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 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 
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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 

 

10.7 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 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 low impacts due to the proposed project. But, the impact 

on noise quality has medium range because of the operation activities. 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. However, there will be positive impacts on air 

quality as proposed project is Clean Development Mechanism (CDM) project reducing methane 

(GHG) emission into the environment.  
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During pre-operation and decommissioning phase, there will be negative medium impacts on 

air quality, by particulate matters, due to construction and decommissioning activities. 

 

However, all these impacts are low scale and 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. 

 

10.8       Photo Session  
Following figures are sample pictures of surveyed respondents while carrying out of survey 

questionnaires at their households. 

(a) Survey questionnaires on respondents residing at the nearest village (In Gel village) 
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Figure 10.81: Socio-economic survey questionnaires on nearest village (In Gel 
village) 
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(b) Survey questionnaires on nearest community who live at the landfill site and relying 
on the landfill site for their income 
 

  

  
Figure 10.82: Socio-economic survey questionnaires on nearest community who live at 
the landfill site 
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10.9 List of Socio-economic survey participants 
 
(a) List of respondents residing at the nearest village (In Gel village) 

No. Name Gender Age 
1 Daw Than Than Nu Female 50-60 

2 Daw Mar Tin Female 50-60 

3 Daw naw Li Zar Female 30-40 

4 Daw Su Su Maw Female 40-50 

5 Daw Thae Nu New Female 20-30 

6 Daw Me Female 15-20 

7 Daw Lae Lae Moe Female 20-30 

8 Daw Khin Myo Phyu Female 40-50 

9 Daw Yin Yin Aye Female 40-50 

10 Daw Nyo Nyo Female 40-50 

11 Daw Khaing San Female 40-50 

12 Daw Myo Myo Female 20-30 

13 U Kyaw Myo Hlaing Male 40-50 

14 U Ye Htet Male 20-30 

15 Daw Than Than Soe Female 30-40 

16 Daw Toke Female 70+ 

17 U Hnyet Yoe Male 60-70 

18 U Chit Ko Ko Male 40-50 

19 U  Phone Lwin Male 40-50 

20 U Zaw Soe Male 40-50 

21 U Thein Htun Male 30-40 

22 Ma Cho Cho Khaing Female 30-40 

23 U Htwe Male 60-70 

24 U Zayyar Oo Male 15-20 

25 Daw Kyi Than Female 50-60 

26 U Than Naing  Male 40-50 

27 U San Myint Maung Male 50-60 

28 Daw Sander Maw Female 30-40 

29 Daw Zar Phyu Thin Female 15-20 

30 Daw Sein Sein Moe Female 40-50 
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(b) List of respondents who live at the landfill site and relying on the landfill site for their 
income 

No. Name Gender Age 
1 U Kyaw Htay Male 30-40 

2 U Hla Tun Male 50-60 

3 U Nay Htoo Aung Male 20-30 

4 U Chit Hmwe Male 20-30 

5 U Phoe Khwar Male 20-30 

6 U Hla Myint Male 50-60 

7 U Myint Thu Aung Male 20-30 

8 Daw Win Yee Female 50-60 

9 Daw Thein San Female 40-50 

10 Daw Ngwe Female 50-60 
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Conclusions and recommendations 
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11. Conclusions and recommendations 
 
The EMP for the Mandalay Kyar Ni Kan Landfill Gas Recovery and Generation Project 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 LFG recovery project 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 Flare & 

Generator plant that will be operating at the proposed Kyar Ni Kan project. 

 
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 LFG recovery 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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The Letter of Commitment 

As per the Administrative Instruction of Environmental Impact Assessment procedure,  
Korea East West Power Limited and HANATEC Limited required Environmental 
Management Plan (EMP) for the Mandalay Kyar Ni Kan Landfill Gas Recovery and 
Generation project to be prepared and submitted to the Environmental Conservation 
Department, Ministry of Natural Resources and Environmental Conservation Department 
(MONREC) for approval. 

Thus, this EMP study has been completed in accordance with Article 8, 9, 10, 1, 23, 24, 25 
and 26 of the Myanmar EIA procedure (2015) by the Myanmar registered consultant 
company Environmental Quality Management Co. Ltd. (EQM). 

Korea East-West Power Limited and HANATEC Limited endorse and confirm 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.

• Will comply fully with 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.

The undersigned is authorized to issue this Letter of Commitment on behalf of the Korea East 
West Power Limited and HANATEC Limited.  

Yours sincerely,  



Annex (A) 

Methodology for Environmental sampling 



1. Ambient air monitoring instrument 

The air monitoring survey will use the Aeroquel Series 500 air quality monitoring device and 

Aeroquel AQM65 Wireless Environmental Perimeter Air Monitoring Station. (EPAS). 

(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 

 

(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, O3 

3) Meteorology: Temperature, Relative Humidity which can have the influence on both local and 

regional air quality 



(I) Particulates and Meteorology by Aeroquel Series 500  

Sensor Code PM 
Range 0.000 to 1,000mg/m3 

Measurement parameters PM2.5 and PM10 

Sensor type Laser particle counter 

Minimum detection limit 0.001 mg/m3 

Accuracy of factory calibration ± (0.002 mg/m3 + 15% of reading) 

Resolution 0.001 mg/m3 

Response time 5 second 

Temp 0 to 40ºC 

Relative humidity 0 to 90% non-condensating 

 

(II) Gases by Aeroquel AQM 65 

Gas Module Range 
(ppm) Resolution 

Noise Lower detectable 
limit / ppm Zero / ppm;  

Span % of reading 

Ozone O3 0-0.5 0.001 
<0.001 

<1% 
0.001 

Nitrogen Dioxide NO2 0-0.2 0.001 
<0.001; 

<1% 
0.001 

Carbon Monoxide CO 0-25 0.001 
0.020; 

<1% 
0.040 

Sulfur Dioxide SO2 0-10 0.001 
0.004; 

<2% 
0.009 

Nitrogen Oxides NOx 0-0.5 0.001 
<0.001; 

<1% 
0.001 

Hydrogen Sulfide H2S 0-10 0.001 
0.006; 

<2% 
0.012 

Carbon Dioxide CO2 0-2000 1 
<5; 

<1% 
10 

 



 
Figure 1: Ambient air quality monitoring with Aeroquel AQM 65 

 

 
Figure 2: Ambient air quality monitoring with Aeroquel Series 500 

 

 



1.2 Comparison of Results with Applicable Guideline 
The baseline ambient air quality monitored will be compared accordingly with the following 

ambient quality guideline value under National Environmental Quality (Emission) Guidelines 

stated by Environmental Conservation Department, Dec 29, 2015 and WHO Guideline. 

 
Parameter Averaging Period Guideline Value μg/m3 

Nitrogen dioxide 1-year 

1-hour 

40 

200 

Ozone 8-hour daily 

maximum 

100 

Particulate matter PM10
 

1-year 

24-hour 

20 

50 

Particulate matter PM2.5
 

1-year 

24-hour 

10 

25 

Sulfur dioxide 24-hour 

10-minute 

20 

500 

Carbon Monoxide 1-hour 

8-hour 

30,000 

10,000 
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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 



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 
 



2.2 Certificate of CalibrationRegarding calibration, the external calibration adjustment is used 

before each and every monitoring starts.  

 

 
 

 

 

 

 

 

 

 

 

Sound Calibrator ( Lutron SC 942)  

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 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 
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https://www.epa.gov/sites/production/files/2014-08/documents/indoor.pdf


 

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. 

 

 

 

 

 

 

 



 

 
 

Figure 4: Natura vibration level monitoring 

3.1 Features and Specification of the Equipment;  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

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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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. 



 

 

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 

 



 

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. 

 

6.5 Soil sample to be measured  
 
Table 1.2: Laboratory services for soil analysis provided to project 

Laboratory Parameters 
Public Health 

Laboratory 

Moisture, pH, EC, Total N, Available P, Available K2O, Exchangeable 

cations K+, Cadmium, Chromium, Lead, Zinc, Copper, Iron, 

Manganese, Texture (Sand, Silt, Clay) 
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(1) Air Monitoring Raw Data 
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(2) Laboratory Result Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Laboratory Results for Surface Water 







 

 

 

 

 

 

 

 

 

 

 

 

Laboratory Results for Ground Water 











 

 

 

 

 

 

 

 

 

 

 

 

 

Laboratory Results for Soil 



 
 



 

 

 

 

 



 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEX (B) 

Impact Assessment Methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 



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 



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. 



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 



• 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 

 



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.. 
 
 
 



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. 



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 

          

    (1+Ne2) 

 

n=sample size, N=population, e=error 

 

N =  



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 PTTEP MOGE-3 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 



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 
 

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.  

 

 

 



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


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) 

High 

(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


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


Table 4.1: Recommended Categories for Probability/Frequency Screening 
Probability of Occurrence 
Likelihood <1 in 

100,000 

1 in 5,000 – 

100,000 

1 in 100 – 

5000 

1 in 10 – 

100 

1 in 1 – 10 1 in 1 

Frequency <Once in 

100 

Projects 

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
on

se
qu

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 



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.  



Table 4.3: Environmental Hazard Assessment Matrix 
  Frequency/Likelihood 

 

 

 

 

 

 

 

 

 

 

Likeliho

od 

 

<1 in 

100,000 

1 in 5,000 

– 100,000 

1 in 100 – 

5000 

1 in 10 – 

100 

1 in 1 - 

10 

1 in 1 

 

 

 

 

 

 

 

 

 

 

Frequen

cy 

 

<Once 

in 100 

Projects 

Once in 

50-100 

Projects 

Once in 

10-50 

Projects  

Once in 

1-10 

Projects 

Once 

per 

Project 

> Once 

per 

project 

      0 1 2 3 4 5 

C
on

se
qu

en
ce

 

Environme
nt 

Society Health and 
Safety 

Reputation  Remote Unlikely Quite 

Likely 

Likely Very 

Likely 

Definite 

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+   

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Severe 

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   
 
  
  

  
  
  

  
  
  

High   
  
  

  
  
  

Medium 

scale,  

Long-term 

nuisance; loss 

Illness or 

injury 

Short-term C   
 

  
  

Medium   
  

  
  

  
  



short-term 

(months) 

impact 

of income > 10 

persons 

 

leading to 

lost 

time > 4 

days 

regional 

concerns; 

close scrutiny 

  
  

        

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 Low   
  
  
  

  
  
  
  

  
  
  
  

  
  
  
  

  
  
  
  

No 

measurable 

impact 

No complaints No injury 

or illness 

No mention F   
  

    
 

  
 

    
  

 



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. 



 
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 

L
ik

el
ih

oo
d 

5 L M H H 

4 L L M H 

3 L L M M 

2 L L L M 

1 L L L L 

 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 



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. 



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 

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 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 



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 

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 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 



(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 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 

 

 
 
 
 
 



 

 

 

 

 

 

 

 

 

 

 

 

 

ANNEX (C) 

Public Consultation Questionnaires 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Figure 1: Meeting with village administrative (In Jal village) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Socio-Economic, Health and Environment Household Data Baseline and Attitude Survey   

 

ေမးခြနး္မ ားေျဖဆ ိုရာတြင ္အေျဖမ ားအား ၀ို ိုငး္၍ေျဖၾကားေပးပါ။အခ  ်ိဳ ့ေမးခြန္းမ ားအတြက္ကြက္လပျ္ဖည့္ရန ္

ေလးေထာင့္ကြကထ္ားေသာေနရာတြင ္ျဖည့္ေပးပါ။ 
Introduction 

Intro description   

 

မႏၱေလးျမ ်ိဳရ့ွ  ၾကာနကီနအ္မႈ က္က ငး္တြင ္အမႈ ကမ္ ွစြမး္အင ္ထိုတ္လိုပျ္ခငး္ စမီကံ နး္အတြက ္ စမီံက န္းႏွင့္ နီးစပ္ရာ ေဒသခမံ ား မွ အ မ္ေထာငစ္ို 
အခ က္အလက္မ ား၊ စးီပြားေရးဆ ိုငရ္ာ အေျခအေန၊ အ မ္ေထာငစ္ို က န္းမာေရး အေျခအေန၊ အေျခခံအေဆာက္အဦး၊ သယံဇာတႏွင့္ ဝနေ္ဆာင္မႈမ ား 
၊ စမီံက န္းအေပၚ သေဘာေပါက္နားလည္မႈႏွင့္ သေဘာထားအျမငမ္ ား ေကာကယ္ျူခငး္  

 

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 LFG, Flaring and Generators . 

The survey will be carried out in the households, which are located approximately 2 km from Mandalay KyarNiKan Landfill Gas 

Recovery and Generation Project.   

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 အမည ္



 

I6 DATE OF VISITS:  |   /   |   /  | 20 

/20  I7  

ENUMERATOR:   

 

SUPERVISOR 

 

   

Enumerator's Remark: :......................................................................................................................................... 

Supervisor's Remark :......................................................................................................................................... 



Module A: Household Member Characteristics 

အခန္း-(၁) အ မ္ေထာင္စို အခ ကအ္လက္မ ား 

Q Response categories Skip to Response 
Household Member Characteristics    

 

A1 

 

Relationship to household head 

အ မ္ေထာင္ဦးစီးႏွင့္ ေတာ္စပ္ပံို 

  Household head        ဥးီစီး              ........  ၁ 

Spouse           ဇနးီ/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 င္                        ...................... ၁ 

kayah     ကယား                             .....................  ၂ 

kayin      ကရင္                         .....................  ၃ 

Chin        ခ င္း                            …..................  ၄ 

Mon         မနြ ္                           .....................  ၅ 

Rakhine    ရခ ိုင္                            ..................  ၆ 

Shan        ရမွ္း                             ...................  ၇ 

Burma      ဗမာ                              ……………….  ၈ 

 Indigenous   ေဒသခံ 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 မ္တြင္ အသက္၆၅ နွစ္အထက္ လူၾကီး ရွ ပါသလား။ 

i. Yes                                            ii. No 
  ရွ ပါသည။္                                              မရွ ပါ။ 

A8 Any Disabled in the Household? (Adult) 

အ မ္တြင္ မသနစ္ြမ္းသူ 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  ေျခလကအ္ဂၤါ မစံို       ……………………… ၂ 

Blindness      မ က္စ မျမင္  ……………………………………  ၃ 



Loss of hearing နားမၾကား ………………………..…………  ၄ 

 Other  အျခား (Please Specify)   …………………………. ၅ 

A9 Any child who needs special care in the 

Household? 

အ မ္တြင္ မသနစ္ြမ္းသူ ရွ ပါသလား။ (၁၆ နွစ္ေအာက္) 

(a)  

i. Yes 

ရွ ပါသည။္ 

 ii. No 

မရွ ပါ။ 

(b) Type of Disability 

Mobility/walking   

လမ္းမေလွ ာက္ႏ ိုင္   …………………………………….…….   ၁ 

 Loss of limb  ေျခလကအ္ဂၤါ မစံို       ……………………… ၂ 

Blindness      မ က္စ မျမင္  ……………………………………  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 န္းေအာက္                              …..……………၁ 

500,001 – 1,000,000   ငါးသ န္းမွ ဆယသ္ န္း         .........................၂ 

1,000,001 – 2,000,000 ဆယသ္ န္း မ ွသ န္းႏွစ္ဆယ္  ......................၃ 

2,000,001 – 3,000,000  သ န္းႏွစ္ဆယ္  မွ သ န္းသံိုးဆယ ္   ................၄ 

3,000,001 - 5,000,000  သ န္းသံိုးဆယ္ မွ သ န္းငါးဆယ္  ...................၅ 

Above 5,000,000    သ န္းငါးဆယ္ အထက္          ………………….……၆ 

 

 

 

 

       A12 

 

What education have you completed? 

ေျဖဆ ိုသ၏ူျပီးဆံိုခဲ့ေသာ ပညာေရး 

 KG  သငူယတ္န္း          …………………   ၀ို 

  မူလတန္း    ………………….   ၁  

  အလယတ္န္း  ………………       ၂                                      

အထကတ္န္း    ……………         ၃ 

10thstd. passed ဆယတ္န္းေအာင္  ………… ၄                                                

Graduate      (ဘြဲ႔ရ)                   …………….၅ 

Post Graduate ဘြ ့ဲလြ   န္ ………………………..၆ 

  Under grad.Diploma  ဒီပလ ိုမာ  ………………၁၃ 

  Vocational certificate သင္တန္းဆငး္လက္မတွ္..........၁၄ 

Monastery    ဘိုန္းႀကီးေက ာင္းသင္ ……… ၁၅ 

 Never attended school ေက ာင္းမေန ………..….  ၁၆ 

 

 

Monastery    ဘိုန္းႀကီးေက ာင္းသင္ ……… 15 

Never attended school ေက ာင္းမေန……..16 

 

 



 

       A13 

 

What is the highest level of education 

achieved in your household? 

မ သာစိုအတြင္း အျမင့္မားဆံိုး ပညာေရး 

 KG  သငူယတ္န္း          …………………   ၀ို 

  မူလတန္း    ………………….   ၁  

  အလယတ္န္း  ………………       ၂                                      

အထကတ္န္း    ……………         ၃ 

10thstd. passed ဆယတ္န္းေအာင္  ………… ၄                                                

Graduate      (ဘြဲ႔ရ)                   …………….၅ 

Post Graduate ဘြ ့ဲလြ   န္ ………………………..၆ 

  Under grad.Diploma  ဒီပလ ိုမာ  ………………၁၃ 

  Vocational certificate သင္တန္းဆငး္လက္မတွ္..........၁၄ 

Monastery    ဘိုန္းႀကီးေက ာင္းသင္ ……… 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  ႏွစ္ရွညပ္ငစ္ ိုကပ္  ်ိဳးေသာ ေျမ ….. ၃ 

Crop Land  သီးႏံွပငစ္ ိုကပ္  ်ိဳးေသာ ေျမ ……….…..... ၄ 

Forest Land  သစေ္တာေျမ……………………....... ၅ 

Other(Specify) အျခား (ေဖာ္ျပေပးပါ)…………………….. ၆ 

 

B3 What is the main crop you grow? 

လြန္ခဲ့ေသာႏွစ္က အဓ ကသီးႏွံ ထိုတ္လိုပ္မႈ 
ေဖာ္ျပေပးပါ။ 

Rice: စပါးပင…္……………………………  ၁ 

Beans/Pulses: ပပဲင…္……………..   ၂  

Corn: ေျပာင္းဖူးပင…္…………………………..  ၃ 

Sesame: ႏွမ္းပင…္………………………  ၄ 

Vegetables:ဟင္းသီးဟင္းရြက္ပင္ …………………….  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 



 

 

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 ပြေဲတာ္မ ားအတြကင္ွားရန ္

i Cow  ႏြား   

ii Buffalo က ြဲ   

iii Goats ဆ တ္   

iv Poultry ၾကက္ ဘ ဲငန္း 

မန္ဒါလ ီ

  

v Pigs ၀ိုက္   

vi Horse ျမင္း   

vii Other  (Please specify) 

အျခား (ေဖာ္ျပေပးပါ) 

  

 

 

 မဆံိုးရႈံးဖူးပါက  တ ရ စၦာနေ္မြးျမဴေရး  ေမးခြန္းဆမီွ စေျဖပါ။ 

B7 Tentative year of acquisition 

ေျမယာဆံိုးရံွ်ိဳးခဲ့ေသာနွစ္  

 

B11 Are you satisfied with the compensation for the 

affected land/assess ? If “No”, could you please state 

the reason? ေလ ာ္ေၾကးက စၥ ႏွင့္ပတ္သက္၍ 

ေက နပ္မႈရွ ပါသလား။ အကယ္၍ို ေက နပ္မႈမရွ ပါက 
အဘယ့္ေၾကာင့္နည္း။ 

i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 

အဘယ့္ေၾကာင့္နည္း။ 



 Expenditure Items 

သံိုးစြမဲႈ 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 ား 

   



Module C: Household Expenditures  အခန္း-(၂) အ မ္ေထာင္စို အသံိုးစရ တ္မ ား 

 

Q

u

e

s

t

i

o

n 

Response categories Skip to Response 
Household Health Condition 

 မ သားစို က နး္မာေရး အေျခအေန 
 

D1 

In any day of the last 

month, did anyone in 

the family get 

diarrhea at least 3 

times per day? 

လြန္ခဲ့ေသာလ က 
မ သာစို အတြင္း ၃ 
ႀက မ္ႏွင့္                  
အထက္ ၀ိုမ္းေလွ ာမႈ 
ရ ွပါသလား။ 

  i. Yes  ရွ ပါသည္။ 

ii. No  မရွ ပါ။ 

  

| 

       D2    In the last month, did anyone in 

your household get sick or ill? 

လြန္ခဲ့ေသာ လ က မ သာစို အတြငး္ 
ေနမေကာင္း 
ျဖစ္ပားမႈရ ွ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                 ငကွဖ္ ား  ……    …. 2 

ီေ Flu               တိုပ္ေကြး  …………………  3 

Diseases of digestive system   အစာအ မ္ … 4 

Muscle pain       ၾကြကသ္ားနာက င္ …….  5 

Diseases of the skin အေရျပားေရာဂါ …… 6 

Hypertension     ေသြးတ ိုး   …… …………. 7 

Ear, eye ,tooth disease  မ က္စ ၊နား၊ႏွာေခါင္း ………………………….. 8 

Heeart Disease ) နလွံိုးေရာဂါမ ား ……………………………………… 9 

 

C13 Food                                        ရ ကၡာ(စားစရ တ)္    

C14 Other (specify)                                       အျခား    

C15 Total (system generated)                     စိုစိုေပါင္း    



 Cancer                    ကငဆ္ာ  ……... 10 

Catch a cold            အေအးမ  …….. 11 

Sexually    Transmitted    Diseases  

လ ငမ္ွတဆင့္ကူးစက္ႏ ိုင္ေသာေရာဂါ …….. 12 

 

ီေ 

 

Dengue Fever  ေသြးလြနတ္ိုပေ္ကြး ေရာဂါ 

………………..……………… 13        

ီီ 
        

        D4 

 

 

Who did you see for the 

treatment/health services? 

က န္းမားေရ ေစာင့္ေရွာကမ္ႈ မည္သူႏွင့္ 
ခံယပူါသလဲ။ 

 

 

 

 

 

 

 

Government Hospital အစ ိုးရေဆးရံို                       ……………   1              

Private Hospital   ပိုကၠလ က ေဆးရံို                        ……………  2 

Private clinic ( Doctor)  ေဆးခနး္ (ဆရာ၀ိုန ္ထ ိုငေ္သာ)   ………   3 

Doctor  (from other village)   တျခားရြာမွ ဆရာဝန္     ………..... 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 ခံယပူါသည။္ 

2. No မခံယပူါ။ 

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  လမေစ့ခင္ ကေလးေမြးျခင္း    

4 Still Birth ကေလးအေသေမြးဖြားျခင္း    

5 Perinatal Death  ေမြးကင္းစကေလးေသဆံိုးျခင္း    

6 Low Birth Weight  ေပါင္ခ  န္မျပည့္ဘဲေမြးဖြားျခင္း    



7 Complications after Birth ေမြးဖြားျပီး 

ေနာက္ဆက္တြဲ ေရာဂါမ ားျဖစ္ပြားျခင္း  

   

8 Heart Defects of newborn ေမြးကင္းစကေလးတြင္ 

ႏွလံိုးေရာဂါ ပါလာျခင္း 

   

9 Oral Cleft  ႏႈတ္ခမ္းကြဲ အာေခါင္ကြဲ ျဖစ္ျခင္း    

10 Chromosomal Abnormality ( e.g., Down 

Syndrome)  မ  ်ိဳးရ ိုးဗီဇဆ ိုင္ရာ ေရာဂါမ ား ျဖစ္ပြားျခင္း 

   

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 ကင္ဆာ 

   

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 မွတ္ဥာဏခ္  ်ိဳ ့ယြင္းျခင္း    



23 Sleep Disorders အနားယူ အ ပ္စက္မႈ ပံိုမွန္ 

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  အျမဲ အ ပ္ခ င္ေနျခင္း    

31 Ataxia  ေျခလွမ္း ပံိုမွန္မဟိုတ္ျခင္း    

32 Paralysis အေၾကာဆြျဲခင္း    

33 Psychological Disorders စ တ္ပ ိုငး္ဆ ိုင္ရာေရာဂါမ ား    

Respiratory System, Digestive System, Musculoskeletal System and Immunity အသကရ္ႈလမး္ေၾကာငး္၊ အစာအ မ ္၊ အရ ိုးႏွင့္ ၾကြကသ္ား၊ 

က ိုယခ္ံအား 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 

ဆန္ေဆးရည္က့ဲသ ို ့ ၀ိုမ္းသြားျခင္း 

   

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 ္ေနေအာင္ 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 ဖြ႕ဲစည္းပံို ႏွင့္ ေျပာင္းေရႊ႕ေနထ ိုင္ျခင္း 

Question Response categories Skip to Response 
House Structure    

 

E1 

What type of house do you have? 

သင္ေနထ ိုင္ေသာအေဆာက္အအံို အမ  ်ိဳးအစား 

Two storey and above      

ႏွစ္ထပ္ႏွင့္အထက ္ ……………….    ၁ 

One storey house                 တစထ္ပ္အ မ္        

………………….. ၂ 

Hut                                                တ ဲ       

………………………………  ၃ 

Other (Specify)                              အျခား        

…………………………..  ၄ 

  

|   |   | 

 

      E2   

What is the primary construction material of the roof of the 

dwelling? 

 

အ မ္ အမို းက ို မည္သည့္ ပစၥည္းျဖင့္ 
တည္ေဆာက္ထားသနည္း။ 

Thatch/ large leaves/ Palm        

သက္ကယ…္………………………..  ၁ 

Bamboo                ဝါး      ………….… ၂ 

CGI                     သြပ္      ……………….၃ 

Tarpaulin            မ ိုးကာဖ င္     ………….၄ 

Other (Specify)   အျခား             ………၅ 

  

 

 

 

 

|    |   | Migration ေရြွေ့ျပာငး္ေနထ ိုငမ္ႈပံိုစ ံ    

 

 

E3 

How long has your family lived in this place? 

သင့့္၏ မ သာစို ဒီေနရာမွာေနတာ ဘယေ္လာက္ၾကာၿပီလဲ။ 

Less than one year   တစႏွ္စ္ေအာက္      …………………………………………..၁ 

One to three years              ၁ ႏွစ္မ-ွ ၃ ႏွစ္  …………………………………   ၂  

Three to ten years            ၃ ႏွစ္မွ - ၁၀ို ႏွစ္   …………………………………. ၃ 

 More than ten year  ၁၀ို ႏွစ္ အထက္      …………………………………………၄ 

 

E4 

 

 

 

Has any household member migrated for work due to job 

scarcity in the past 12 months? Who are they? 

လြန္ခဲ့ေသာ (၁၂)လအတြင္းက အလိုပါရွားပါးမူေၾကာင့္ 

အျခားေဒသသ ို႕ သြားေရာကအ္လိုပ္လိုပ္သရူ ွပါသလား။ 

(အမည္ျဖင့္ တကြ ေဖာ္ျပေပးပါ) 

မရွ ပါ       ………………………………………   ၀ို 

အ မ္ေထာင္ဥးီစးီ       ………………………….  ၁ 

အရြယေ္ရာက ္က ား (၁၅ ႏွစ္ အထက္ )…... 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 းေရာကခ္ဲ့သလဲ။ 

 Work  အလိုပ ္ …….………………... ၁ 

Education    ပညာေရး …….,.....  ၂  

Marriage/ or live with other family   

အ မ္ေထာင္ျပ်ိဳျခင္း(သ ို႔)မ သားစိုႏွင့္ေနထ ိုင္ရန္    

………………………………….. ၃  

Other    အျခား      ………………….. ၄ 

  

 

 

|   |   | 

Population Influx (Labor and Working condition) အလိုပသ္မားႏွင့္ လိုပင္နး္အေျခအေန 
Do you employ laborers as a part of your business or  

 

i. Yes  ရႏ ိုင္ပါသည။္ 



E10 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 ေဒသခံ အလိုပ္အက ိုငမ္ ား အေပါ ္ သကေ္ရာကမ္ႈ 

 E12 Have the activities of larger projects affected labor 

availability for traditional business? 

စီမံက န္းႀကီးမ ား၏ လိုပ္ငန္းေဆာင႐္ြက္မႈမ ားေၾကာင့္ ေဒသတြင္း 
႐ွ ရင္းစြလဲိုပင္န္းငယ္မ ားအတြက္ လိုပ္သားရ႐ွ ႏ ိုင္မႈက ို  
သက္ေရာက္မႈရွ ဖူးပါသလား။ 

  i. Yes  ရွ ဖူးပါသည။္ 

ii. No  မရွ ဖူးပါ။ 

   

   Module F: Land Ownership 

   အခန္း-(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 ိုင္     ………. ၁ 

 No document With  permission  
အေထာကအ္ထားမရွ ေသာ္လညး္ေနထ ိုင္ရန္ခြ

င့္ျပ်ိဳခ ကရ္ွ     ………. ၂ 

 No Document No  permission 
အေထာကအ္ထားမရွ သည့္အျပင္ 

ေနထ ိုငရ္နခ္ြင့္ျပ်ိဳခ ကလ္ည္းရရွ မထားပါ …  ၃                

   

                

  

|   |   | 

     

 

 

 

 

 



Module G: Infrastructure, Resource and Services 

    အခန္း-(၇) အေျခခံအေဆာက္အဦ၊ သယံဇာတႏွင့္ ဝန္ေဆာင္မႈမ ား 

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။ 

 

  

G 4 

 

If the answer is “No”, why he/she does not attend 

school? အကယ္၍ ေက ာင္းမတက္ႏ ိုင္သူရွ ပါက 

အခက္အခဲအား ေဖာ္ျပေပးပါ။ 

 

 

 

Energy (စြမး္အင)္    

 

  G5 
What source of lighting does your household 

primarily use? 

လွ ပ္စစ္ (အလင္းစြမ္းအင)္ ဘယ္ကရရ ွပါသလဲ။ 

Public electricity    အမ ားသံိုးလၽႊပစ္စ ္ ……. ၁ 

Community hydro power  အစိုအဖြဲ႔ 

ေရအားလွ ပ္စစ္    ………………………...  ၂ 

Battery           ဘကထ္ရီ  .…..…..      ၃           

Kerosene                ေရနံဆီ    ………..  ၄ 

Candle           ဖေယာင္းတ ိုင္  .………… ၅  

Solar                   ဆ ိုလာ  …………….  ၆ 

Generator             မီးစက္   …….…….  ၇ 

  Other                      အျခား    ………  ၈      

  

 

 

|    |   | 

  G6 

 

 

What is the main fuel source used by your 

household for cooking? 

ဟင္းခ ကရ္ာတြင္မည္သည္(့အဓ က)ေလာင္စာကအ

သံိုး 

ျပ်ိဳသနည္း။ 

Electricity    လွ ပ္စစ္ ……………..….. ၁ 

Gas/kerosene/diesel ဂက္စ္၊ေရနဆံီ၊ဒဇီယ္ ……..… 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 

  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 မည္သည့္ 
အရင္းအျမစ္မွ ရရွ ပါသနည္း။ 

 

 

Public piped water     အမ ားသံိုးေရပ ိုက္  …………   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 မည္သည္ ့
အရင္းအျမစ္မွ ရရွ ပါသနည္း။ 

 

Public piped water     အမ ားသံိုးေရပ ိုက္    

................................... …      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 ိုင္     …………     ၂ 

1 mile                ၁  မ ိုင္    …………     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   အေရာင္ 

        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 ရာတြင္ သန္႔ရွင္းေစရန္ မည္က့ဲသ ို႕ 

ေဆာင္ရြက္ပါသနညး္ ။ 

Let it stand  

(sedimentation)အနည္ခ  …………..….၁ 

 

Filtration (ceramic, sand)သဲျဖင့္စစ္ျခင္း             

……………………………………………….. ၂ 

 

Boil                       က  ်ိဳခ က္ျခင္း   ….၃  

Chlorineကလ ိုရင္းျဖင့္သန္႔စင္……..…….၄ 

 

Other (specify) အျခား (ေဖာ္ျပေပးပါ)  ……၅ 

Remarks: 

 

G15 Does the capacity of water used change in 

current? 

အခ  န္ႏွင့္အမွ  ေရ၏အရည္အေသြး 
ေျပာင္းလဲမရူ ွပါသလား။ 

i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 

 

|   |   | 

G16 Time period in which you face scarcity of 

drinking water? လအလ ိုက္ ေသာကေ္ရ 

ရွားပါးေသာ အခ  န္မ ားအားေဖာ္ျပေပးပါ။ 

 

      

ေ 

a.  Months   လ  

 

၁   ၂    ၃    ၄    ၅    ၆    ၇   ၈    ၉   ၁၀ို 

  

၁၁  ၁၂ 

 b. From             to 

(မည္သည့္လ မ ွမည္သည့္လ သ ို )့ 

   

    -------------  မ ွ------------- သ ို ့ 
 

 

G17 Time period in which you face scarcity of 

water for Household Consumption? 

လအလ ိုက္ သံိုးေရ ခ  ို်ိဳးေရ ရာွးပါးေသာ 
အခ  န္မ ားအားေဖာ္ျပေပးပါ။ 

 

a.  Months   လ  

 

၁   ၂    ၃    ၄    ၅    ၆    ၇   ၈    ၉   ၁၀ို 

  

၁၁  ၁၂ 

 b. From             to 

(မည္သည့္လ မ ွမည္သည့္လ သ ို )့ 

   

    -------------  မ ွ------------- သ ို ့ 
 G18 Has water availability changed over time? 

 ေသာကေ္ရ ရရွ န ိုငမ္ႈ အေျခအေန သည္ 
တစန္စွထ္က္ တစန္စွ ္ 

 

Improved 
ပ ိုမ ိုေကာငး္မြနလ္ာပါသည ္

Declined 
ပ ိုမ ိုဆ ိုး၀ိုါးလာပါသည ္

Not changed 

မေျပာင္းလပဲါ။ 

  

   

G19 If water quality is changed, please state the 

cause of change. ေရ အရည္အေသြး 

ေျပာင္းလပဲါက အဘယ့္ေၾကာင့္နည္း။ 

 



G20 If water quantity is changed, please state the 

cause of change. ေရ ပမာဏ ေျပာင္းလပဲါက 

အဘယ့္ေၾကာင့္နည္း။ 

 

G21 Are you concerned about water quantity 

change and water quality change?  ေရ 

အရည္အေသြး ႏွင့္ ေရ ပမာဏ ေျပာင္းလမဲႈအေပါ 
္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 (ခလိုတႏွ္ ပ၍္ ေရဆြခဲ 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) 

 

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? i. Yes   ရပါသည္။ 



သင့္အား စီမံက န္းႏွင့္္ ပတ္သက္၍ Facebook မွ 

တစ္ဆင့္္္ ဆက္သြယ္ႏ ိုင္ပါသလား။ (ဗီဒီယ ို ျဖင္ 

့ဖိုန္းေခါ ္ဆက္သြယ္ျခင္း ၊ စီမံက န္း 
အေၾကာင္းအရာမ ားအား အဖြ ့ဲ ဖြ ့ဲ၍ မ ွေ၀ိုျခင္း 

စသည္ျဖင္ ့…) 

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? 

  အေရးပါေသာ ဆံိုျဖတ္ခ ကမ္ ာအား       
မည္သူကခ မွတ္ပါသနည္း။ 

Village Leader အိုပ္ခ ်ိဳပ္ေရးမွဴး             …….၁ 

ReligiousLeader ဘာသာေရးေခါင္းေဆာင ္ 

……………      ၂     

Elder People အႀကီးအကဲ၊နာယက….     ၃ 

SmallGroupLeaderအသင္းအဖြ႕ဲေခါင္းေဆာင္ 

…………………………………………. 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 Skip Response 
Air, Water and Soil (ေလ၊ ေရ ႏွင့္ ရာသဦတို)    

 

I1 

Have you noticed any changes to Air Quality as long as 

you have been in the household? 

Improved: ေကာင္းမြန္………..   1 

Declined  က ဆင္း…………..        2 

No Change ေျပာင္းလမဲႈမရ ွ   …... 3 

  

 

|    

| 



 

 

 

 

I2 

ေလအရည္အေသြးေျပာင္းလဲမူရ ွပါသလား။ 

 

 

   

 Cause of change in air quality: 

 အရည္အေသြးေျပာင္းလဲမူရ ွခဲ့လွ င္ မည္သည့္ 
က စၥေၾကာင့္ ျဖစ္ခဲ့ရပါသနည္း။ 

Industry         စက္ရံို   ………..  1 

Livestock Industry           

ေမြးျမဴေရး    ……………………..  2 

 Brush-burning/ Forest fire    

ေတာမီး  ……………………………3 

 

|    

| 

 

I3 

 

 

 

I4 

 

Has the climate changed since you have been living in 

this area? 

အရင္ကႏွင့္ယဥွ္ရင္ ရာသဦတို ေျပာင္းလဲခဲ့မူ 
ရ ွပါသလား။ 

 

Is the local climate changed to be 

မည္သ ို႔ေျပာင္လဲသြားပါသနည္း။ 

Warmerပေူႏြးလာ  ………..…1 

Cooler       ေအးလာ   ……….2  

Unchanged… ေျပာင္းလမဲႈမရ ွ     

……….3 

  

Wetter… စ ိုစြတ္လာ………………    4 

Drier…ေျခာက္ေသြ႕လာ……………  5 

 

Module J: Fishing 

Question Response categories Skip to Response 

J1 Are you or your family a fisherman? 

သင္သ ို႕မဟိုတ္သင့္မ သားစိုသည္ 
ေရလိုပ္ငန္းလိုပ္က ိုင္ပါသလား။ 

i. Yes  လိုပ္က ိုင္ပါ။ 

ii. No  မလိုပ္က ိုင္ပါ။  
|__|__| 

      

 

 Module K: Disasters သဘာ၀ိုေဘးအႏၱရာယ္မ ား 

Landslide ေျမျပ  ိုျခငး္ 

K1 Have you experienced landslide before? 

ဤေဒသတြင္ ေျမျပ  ိုျခင္း မ ားရွ ဖူးပါသလား။ 
i. Yes  ရွ ဖူးပါသည္။ 

ii. No  မရွ ဖူးပါ။ 

 

K2 When did it happen? 

ျဖစ္ပြားခဲ့ေသာႏွစ္ ၊ ရာသ ီ

1. Year  ႏွစ္ ၁.(             )    ၂.(              )    ၃.(             ) 

2. Season  ရာသ ီ၁.(    )            ၂. (    )           ၃. (    ) 

 

Code  (ရာသီတြင္ ေႏြ၊ မ ိုး ၊ ေဆာင္း ျဖည့္ေပးပါ။) 

i. Summer ေႏြ 

ii. Rainy မ ိုး 

iii. Winter ေဆာင္း  

K4 In your view, what is the cause of landslide? ၁။ Deforestation သစ္ေတာျပ်ိဳန္းတီးျခင္း 



အဘယ္ေၾကာင့္ ေျမျပ  ိုမႈမ ားျဖစပ္ြားသနည္း။ သင္ဧ။္သေဘာထား 
ထင္ျမငခ္ က္အား ေဖာ္ျပေပးပါ။ 

၂။ Road Construction လမ္းမ ားေဖာက္ျခင္း 

၃။ Mining  သတ ်ိဳတြင္းမ ား တူးေဖာ္ျခင္း 

K5 Do you know if there is anyone who is affected by 

landslide? 

ေျမျပ ်ိဳမႈေၾကာင့္ ထ ခ ိုက္မႈ ၊ ေသဆံိုးမႈမ ားရွ ပါလား။ 

i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 

 

K6 If yes, how many times have you heard of such cases? 

ေျမျပ ်ိဳမႈေၾကာင္ ထ ခ ိုက္မႈ ၊ ေသဆံိုးမႈမ ားရွ ပါက သင္ၾကားခဲ့ဖူးေသာ 
အၾက မ္မ ားအား ေဖာ္ျပေပးပါ။ 

 

 

      Module L: Social Groups အခနး္(၁၂) လမူႈေရးအဖြဲ႕မ ား 

Social Support Group (လမူႈေရးကညူမီႈအဖြဲ႕) 

 Membership to any Group?  မည္သည့္တ ို႕တြင္ အဖြ႕ဲဝင္ထားပါသလ။ဲ                                                                                1. Yeံs  (ရွ ) 2. No (မရွ ) 

L1 a)  Social Groups 

က) လမူႈေရးအဖြဲ႕မ ား 

b) 

i. Active(အဖြဲ႕ရွ ပါေသးသလား) 

ii.Not Active (အဖြဲ႕မရွ ေတာ့ပါ) 

c) Total Strength 

အဖြ႕ဲဝင္စိုစိုေပါင္း 

d) Major Activity 

အဓ ကလိုပ္ေဆာငခ္ က ္

e) Nature of Support 

received from Group 

မညသ္ညတ္ ို႕က ို 
ေထာကပ္ံ့ေပးသနည္း။ 

1 Saving and Loan 

Association 

ေငြစိုေငြေခ းအဖြဲ႕ 

    

2 Youth Group 

ပရဟ တလငူယ္အသင္း 
    

3 Fishing Group 

ငါးဖမ္းလိုပင္န္းအိုပ္စို 
    

4 Farming Group 

ေတာငသ္ူလယသ္မားအိုပ္စို 
    

5 Community Group 

လူမႈအဖြဲ႕အစည္း 
    

6 Religious Group 

ဘာသာေရးအဖြ႕ဲ 
    

7 Low interest Microcredit 

အေသးစားေခ းေငြလိုပင္န္း 
    

8 Others  (Please Specify) 

အျခားအဖြဲ႕မ ား 
    

Non-governmental Organizations Operational in the community အစ ိုးရမဟိုတေ္သာအဖြဲဲ႕အစညး္မ ားရွ ပါသလား။ 

အဖြဲ႕ဲအစညး္ အမည၊္ လိုပင္နး္သဘာ ႏွင့္ အက  ိုးျပ်ိဳလိုပင္နး္မ ားအားေဖာ္ျပေပးပါ။ 

NGO Name (အဖြဲ႕ဲအစညး္ 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 စြမ္းရည္ဖြံ႕ျဖ ်ိဳးမႈသင္တန္း) 

4. Credit Group Formation(ေခ းေငြဖြ႕ဲသင္တန္း) 

5. Other (အျခား)    ((Please Specify) 

 

 

 

Module M: Habit of Waste Collection and Disposal အ မေ္ထာငစ္ိုတြင ္အမွို ကသ္ မး္ဆည္းျခငး္၊ အမွို ကစ္ြန္႔ပစျ္ခငး္ အေလ့အက င့္  

How do you collect the Household Waste? ( Can select multiple answers) သင့္အ မ္မွ ထြကေ္သာ အမွို က္မ ားက ို သင ္ဘယလ္ ို သ မ္းဆည္းပါသလ။ဲ (အေျဖ 

တစခ္ိုထကမ္က ျဖစႏ္ ိုင္ပါသည္) 

q21001 q21002 q21003 q21004 q21005 q21006 q21007 

Dust Bin with 

Cover 

အဖံိုးပါေသာ 

အမွို က္ပံိုး 

သံိုးပါသည္ …..၁ 

မသံိုးပါ   ……..၂ 

Dust Bin without Cover 

အဖံိုးမပါေသာ 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) 

 

No Collection of 

Waste 

အမွို က္သ မ္းဆည္း 

ျခင္းမျပ်ိဳလိုပ္ပါ။  

Code Code Code Code Code Code Code 

       

 

How do you dispose the Household Waste? ( Can select multiple answers) သင့္အ မ္က ထြက္တဲ ့အမွို က္ေတြက ို ဘယေ္နရာမွာ သင္ 

ပစ္ပါသလဲ။ (အေျဖ တစ္ခိုထက္မက ျဖစ္ႏ ိုင္ပါသည္) 

q21008 q21009 q21010 q21011 q21012 q21013 q21014 

Burning 

မီးရွို ႔သည ္

 

 

မီးရွို ႔ပါသည္ …..၁ 

မီးမရွို ႔ပါ   ……..၂ 

Burying  

ေျမျမွ်ိဳပ္သည ္

 

 

ေျမျမွ်ိဳပ္ပါသည္ 

…..၁ 

ေျမမျမွ်ိဳပ္ပါ  

……..၂ 

Throw Garbage 

into River 

ျမစ္ထသဲ ို ့ 

 

ပစ္ပါသည္ …..၁ 

မပစပ္ါ   ……..၂ 

Waste Dumping သြားပံိုသည ္

Stream, 

Drainage area, 

Pond, Bank of 

river 

ေခ ာင္း/ေျမာငး္ 

ကန္ ကမ္းနေဘး 

ပစ္ပါသည္ …..၁ 

Empty 

Compound 

ၿခံ၀ိုင္းကြက္လပ ္

 

ပစ္ပါသည္ …..၁ 

မပစပ္ါ   ……..၂ 

Beside the 

street, open 

space area 

လမ္းေဘး/ေျမ 

ကြက္လပ္ရွ ရာ 

ပစ္ပါသည္ …..၁ 

မပစပ္ါ   ……..၂ 

MCDC dumping 

area or MCDC 

garbage 

container 

စညပ္င္အမွွို က္ပံို 

အမွို ကက္န ္

ပစ္ပါသည္ …..၁ 



မပစပ္ါ   ……..၂ မပစပ္ါ   ……..၂ 

Code Code Code Code Code Code Code 

       

 

 

q21015 q21016 q21017 q21018 q21019 

Send garbage to 

MCDC Truck 

စညပ္င္အမွ ိုက ္

ကားသ ို႔ ပ ို႔သည ္

 

 

ပ ို ့ပါသည္ …..၁ 

မပ ို ့ ပါ   ……..၂ 

Send garbage to 

Private waste 

collectors ပိုဂၢလ က 

အမွို ကသ္ မ္းသ ို႔ 

ေပးသည ္

 

ပ ို ့ပါသည္ …..၁ 

မပ ို ့ ပါ   ……..၂ 

Sell garbage to 

Recycle shop 

ရီဆ ိုကက္ယ ္

သမားသ ို႔ 

ေရာင္းခ သည ္

 

ေရာင္း ့ပါသည္ …..၁ 

မေရာင္း ့ ပါ   ……..၂ 

Decomposing for 

fertilizer 

ေျမေဆြးလိုပသ္ည ္

 

 

 

လိုပပ္ါသည္ …..၁ 

မလိုပ္ပါ   ……..၂ 

Others  

(Please Specify) 

အျခား 

(ေဖာ္ျပပါ) 

 

 

 

Code Code Code Code Code 

     

 

Module N: Awareness and Attitudes about the project 

အခန္း-(၁၄) (စမီကံ နး္အေပၚ သေဘာေပါကန္ားလညမ္ႈႏွင့္ 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   အနည္းငယသ္   ………… ၂ 

Some     အခ ်ိဳ ႕သ   …………….. ၃ 

A lot ေတာ္ေတာ္မ ားမ ားသ  ….. ၄ 

>>j3 |    

|   

| 

N2 How did you know about this project? 

ယခိုစက္ရံို က ို မည္သူဆီမွ 
သငသ္ ရ ွပါသနည္း။ 

Government agencies   

  အစ ိုးရ ဌာနမ ား ……………..   ၁ 

Community leaders အစိုအဖြ႕ဲေခါင္းေဆာငမ္ ား  …. ၂               

Media  သတင္းမီဒယီာ ……... ၃ 

Family members/friends  

မ သားစိုဝင္မ ား၊ မ တ္ေဆြမ ား …....၄                    

Surveyors/Interviewers  

ေမးျမန္းစံိုစမ္းသူ  ………. 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 င္ အတြက္ 
မည္မွ အေရးႀကီးပါသနည္း။ 

Not important (အေရးမၾကီးပါ) ........ ၃  

|    

|   

| 

Normal(သာမာန)္ ........................ ၄ 

Important (အေရးၾကီးပါသည)္ ....... ၅ 

Very important(အလြန္အေရးၾကီးပါသည္)……၆ 
Extremely important(အလြန္အလြနအ္ေရးၾကီးပါသည)္……၇ 

Unaware(မသ ပါ) ........................ ၈ 
N4 What other projects did you experience 

before?  

ယခင္က မညက္ဲ့သ ို႕ေသာ စီမကံ 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 နး္)    ………၅ 

Other(အျခား)(Specify) ................ ၆ 

No experience (မၾက်ံိဳဖူးပါ)……………....၇ 

 

 

  

N5 How did it affect your community? 

ထ ို စက္ရ(ံို သ ို ့)စီမကံ န္း 

ေၾကာင္လူ့မူပတ္၀ိုန္းက ငတ္ြင ္

အက  ်ိဳးသက္ေရာက္မူ(ေ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 ားေၾကာင့္ 
သငတ္ ို႔အေပၚမည္သည့္အရာမ ား 
စြမး္ေဆာငေ္ပး ႏိုင္မည္ဟို ထင္ပါသနည္း။ 

(အေရးႀကီးဆံးို အခ က္) 

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 င္တ ိုးတက္ေကာင္းမြနလ္ာျခင္း….၇ 

Other (specify)    အျခား (ေဖာ္ျပေပးပါ )……………………………….  ၈ 

 

  



N8 What are the most negative 

impacts of the project that you are 

concerned about? 

စီမကံ န္း၏ ဆ ိုးေသာ 
အက ်ိဳ းသကေ္ရာက္မႈေၾကာင့္သ
င္တ ို႔ 
အေပၚမညသ္ည့္အရာသကေ္ရာက္
ႏ ိုင္မညဟ္ို ထင္ပါသနညး္။ 

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 င္ 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   ခြျဲခားဆကဆ္ံျခင္း          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 မ္ပါသည္  …. ၁               

A little worried    အနည္းငယစ္ ိုးရ မပ္ါသည္        …………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 ဥးီစားေပး) 

 

 

 

 

 

 

Road transport (လမ္းပန္းဆက္သြယမ္ႈ)……. ၁ 

Electricity(လွွ ပ္စစ္) ..................... 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 ိုင္)……………… ၉ 

Other (Specify)  ........................ 9 

  

|   |   | 

N 11 

 

Which three groups or categories are 

likely to be most negatively affected 

from the project? 

မညသ္ည္. အိုပစ္ို 

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 လနူည္းစို)…၄ 

Ethnic minorities (လူမ  ်ိဳးဆ ိုငရ္ာ လူနည္းစို)…၅ 

Other (အျခား) …၆ 

Not worried(မစ ိုးရ မပ္ါ)…၇ 

  

|   |   | 

N 12 

 

Do you agree with the proposed 

project? 

   ယခိုစက္ရို၏ံံိုတ ိုးတက္ဖံြၿဖ ်ိဳးမူအတြက္        
သေဘာတညူီမူ ရ ွပါသလား။ 

Yes (သေဘာတညူပီါသည္)… ၁ 

No(သေဘာမတညူီပါ)… ................ ၂ 

Not sure (မေသခ ာပါ) .................. ၃ 

  

 

 



N13   Priority Development Initiative (s)  in the Community (ေဒသဖြ႕ံျဖ ်ိဳးေစေရးအတြကဥ္းီစားေပးအရာမ ား) 

 Services (အေထာကအ္ပံ)့ Priority(ဥးီစားေပး)  Services(အေထာကအ္ပံ)့ Priority(ဥးီစားေပး)  

a. Education Services/ 

Facilities 

(ပညာေရး အေထာက္အပံ့) 
 

 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 န္းမာေရးအေထာက္အပံ့) 
 

 d. Sanitation ( Toilets) 

သန္႕ရငွ္းမႈ(အ မသ္ာမ ား) 

 

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 

စီမံက န္း သက္ေရာကမ္ႈအေပၚ သ ျမင္နားလည္မႈမ ား 

 

  Very 

negative 

အလြနဆ္ ိုး 

 

Negative 

ဆ ိုး 

Slightly 

negative 

အနညး္ငယ ္
ဆ ိုး 

No 

effect 

ေျပာငး္လဲ
မႈ မရွ  

Slightly 

positive 

အလြနေ္ကာင္
း 

 

Positive 

ေကာငး္ 

Very 

positive 

အလြန္ေကာငး္ 

 

The effect on Physical Resources (ရိုပပ္ ိုငး္ဆ ိုငရ္ာ သယဇံာတမ ားအေပၚ သကေ္ရာကမ္ႈ) 
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(ဇဝီသယဇံာတမ ားအေပၚ သကေ္ရာကမ္ႈ) 
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  

Effect on Human Use(လသူားတ ို႔အသံိုးျပ်ိဳမႈအေပၚ သကေ္ရာကမ္ႈ) 
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 ိုငရ္ာေပါကပ္င္) 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(လေူနမႈဘဝ အေျခအေနအေပၚ သကေ္ရာကမ္ႈ) 
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  
23 Crime (ျပစမ္ႈ) 1 2 3 4 5 6 7  
23 Family Structure(မ သားစိုပံိုစံ) 1 2 3 4 5 6 7  
24 Job opportunities(အလိုပ္အက ိုင္အခြင့္ေရး) 1 2 3 4 5 6 7  

25 Income (ဝင္ေငြ) 1 2 3 4 5 6 7  
26 Scenery (မ က္စ ပသာဒ ျဖစမ္ႈ) 1 2 3 4 5 6 7  
27 Local Culture (ေဒသဆ ိုငရ္ာ ဓေလထ့ံိုးတမ္း) 1 2 3 4 5 6 7  

Effect on Cultural Heritage(ယဥေ္က းမႈဆ ိုငရ္ာ အေမြအႏွစမ္ ားအေပၚ သကေ္ရာကမ္ႈ) 
28 ReligiousBuilding(ဘာသာေရးအေဆာက္ဦ) 1 2 3 4 5 6 7  

29 Cemetery (သိုတၱ်ိဳန္) 1 2 3 4 5 6 7  
30 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”္ 

 

 

 



 

 

 

 

 

 

 

 

 

 
Social survey questionnaire for  

village community near Kyar Ni Kan Landfill area ( In Gel village) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Impacts on Agriculture due to Landfill Site 

အမႈ က္က ငး္ေၾကာင့္ စ္ိုက ္ ပ္်ိဳးေရ်ိဳး အေ ါ ္သကေ္ရာကမ္ႈ 

 

If you Household grow rice and other plants,  

အကယ္၍ မ သားစို အတြင္း စပါးနွင့္ အျခားသီးနွံစ ိုက္ပ  ်ိဳးေရး ျပ်ိဳလိုပ္ပါက 

Q1 Do you grow rice and plants on farmland of your own or 

owned by other people? 

စပါးနွင့္ အျခားသီးနွံစ ိုက္ပ  ်ိဳးေရး အားမည္သည့္ေျမေပါ 
္တြင္စ ိုက္ပ  ်ိဳးပါသနည္း။ 

1. Own Farmland       

  က ိုယ္ပ ိုင္ေျမ 

2. Owned by others 

သူတစ္ပါး ပ ိုင္ဆ ိုင္ေသာေျမ 

3. Both အထက္ပါ  နွစ္မ  ်ိဳးလံိုး 

 

Q2 Please sate the productivity before and after 

establishing landfill site. 

အမႈ က္က င္းမရွ ခင္ကႏွင့္္ယွဥ္လ ွင္    စပါးနွင့္ အျခားသီးနွံ  
အထြကန္ႈနး္ေျပာငး္လမဲႈ ရွ ပါသလား။ 

1. Increased  

အထြက္နႈန္းတ ိုးလာပါသည္။ 

2. Decreased 

အထြက္နႈန္းက ဆင္းလာပါသည္။ 

3.Same 

အထြက္နႈန္းေျပာင္းလမဲႈ မရွ ပါ။ 

 

Q3 Please sate the quality of rice and plants before and 

after establishing landfill site. 

အမႈ က္က င္းမရွ ခင္ကႏွင့္္ယွဥ္လ ွင္    စပါးနွင့္ အျခားသီးနွံ  
အရည္အေသြး ေျပာငး္လမဲႈ ရွ ပါသလား။ 

1. Increased  အရည္အေသြး 

ေကာင္းမြန္လာပါသည္။ 

2. Decreased အရည္အေသြး 

က ဆင္းလာပါသည္။ 

3.Same အရည္အေသြး 

ေျပာင္းလမဲႈ မရွ ပါ။ 

 

Q4 Are there any problems and impacts on agriculture due 

to landfill?  

အမႈ က္က င္းေၾကာင့္ စ ိုက္ပ  ်ိဳးေရးလိုပ္ငန္း အေပါ ္အျခား 

သက္ေရာက္မူ မ ားရွ ပါသလာ်ိဳး၊ 

 

       i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 

If “Yes”. Please mention about those issues. 

အမႈ က္က င္းေၾကာင့္ စ ိုက္ပ  ်ိဳးေရးလိုပ္ငန္း အေပါ ္သက္ေရာက္မူ 
မ ားရွ ပါက ေဖာ္ျပေပးပါ။ 

 

-------------------------------------------------------------------------- 

-------------------------------------------------------------------------- 



Q5 Compared to last 25 years ago, your farmland acres  

 

လြန္ခဲ့ေသာ ၂၅ နွစ္ကႏွင့္ယွဥ္လ ွင္ သင္ ္ိုင္္္ိုင္ေသာ 

လယ္ယာေျမမ ာ်ိဳးမ ာ 

1. Increased 

၁. လယ္ဧက  မာဏ    

    ္ိုမ္ိုမ ာ်ိဳးျ ာ်ိဳးလာသည္။ 

2. Decreased 

၂. လယ္ဧက  မာဏေလ ာန့ည်္ိဳး  

    သ ာ်ိဳး ါသည္။ 

3. Same 

၃. လယ္ဧက  မာဏ   

    မေျ ာင္်ိဳးလ ဲါ။ 

If decreased, how many 

acres? 

လယ္ဧက  မာဏေလ ာန့ည်္ိဳး 

သ ာ်ိဳး ါက ယခင္န င့္ ယခိုလက္ရ ္ 

ဧက အရည္အတ က္အာ်ိဳး 

ေဖာ္ျ ေ ်ိဳး ါ။ 

   Before              After 

    ယခင္                ယခို 

Q7 Please state the reason of decreased farmland.  

( You can answer more than one. ) 

လယ္ဧက  မာဏေလ ာန့ည်္ိဳး သ ာ်ိဳး ါက အဘယ္ေၾကာင့္နည္်ိဳး။ 

 

        

 

1. Reduced quality of rice 

and plants  

၁. စပါးနွင့္ သီးနွံ အရည္အေသြး 

က ္င်္ိဳးသ ာ်ိဳးေသာေၾကာင့္ 

2. Give farmland to family 

members/relatives or others 

၂.လယ္ယာအာ်ိဳး မ္သာ်ိဳးစို၊ 

ေ္ မ ္ပ်ိဳး န င့္ အျခာ်ိဳးသူမ ာ်ိဳးအာ်ိဳး 

ေ ်ိဳးလ္ိုကေ္သာေၾကာင့္ 

3. Sell to others 

၃. ေရာင်္ိဳးခ လ္ိုကေ္သာေၾကာင့္ 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

Social survey questionnaire for 

nearest community at the Kyar Ni Kan Landfill area (Waste Pickers) 

 

 

 

 

 

 

 

 

 

 

  

 

 



 

Questionnaire for Nearest Community at the landfill site 

စီမံက န္းႏွင့္ အနီးစပ္ဆံိုး ေဒသခံမ ား မွ အ မ္ေထာင္စို အခ က္အလက္မ ား 
U1 U2 U3 U4 U6 U7 U8 U9 U10 U11 U12 

No. 
အမွ
တ္စဥ ္

Name 

အမည ္

Age 
အသက ္

(ျပည့္ၿပးီ) 

Sex 

က ား/

မ 

 

Duration of 

Residence 
ယခိုေနရာတြင ္
ေနထ ိုငသ္ညမ္ာွ 
မညမ္ ၾွကာသန
ညး္ 

 (ေဖာ္ျပေပးပါ။) 

Education 

ပညာေရး 

 

(ေဖာ္ျပေပးပါ

) 

 

Occupation 

အဓ ကလိုပင္နး္ 

Farmer 

လယ္သမား…......၁ 

Livestock worker 

ေမြးျမဴေရး 

သမား………………၂ 

Fisherman 

ငါးဖမ္းသမား… ၃ 

Forestry worker 

သစ္ေတာ 

လိုပ္ငန္း………. ၄ 

Sale worker 

အေရာင္း၀ိုန္ထမ္း.. ၅ 

Service worker  

၀ိုန္ေဆာင္မႈ လိုပ္ငန္း 

……………….. ၆ 

Skilled worker 

က ြမ္းက င္ 

အလိုပ္သမား… ၇ 

Casual worker 

က ပန္း အလိုပ္သမား 

………………… ၈ 

Unpaid family 

worker မ သားစို 

အလိုပ္သမား …   ၉ 

Other (Specify) 

အျခား 

(ေဖာ္ျပေပးပါ)  …၁၀ို 

 

Average 

Income 

per day 
တစ္ေန ့
ပ မး္မ  ွ
၀ိုင္ေငြ 

(က ပ)္ 

Smoking 
ေဆးလ ပ ္
ေသာကပ္ါသ
လား 

i. Yes  
ေသာကပ္ါသ
ည။္ 

ii. No  
မေသာကပ္ါ။ 

Drinking 

Alcohol 
အရက ္
ေသာကပ္ါသ
လား 

i. Yes  
ေသာကပ္ါသ
ည။္ 

ii. No  
မေသာကပ္ါ။ 

Betal 

Chewing 

ကြမး္စား
ပါသလား 

i. Yes  

စားပါသ
ည။္ 

ii. No  
မစားပါ။ 

           

           

           

           

           

           



           

           

 

Vulnerable Household members 

U13 Is there any pregnant mother in your household? 

မ သာစို အတြငး္  က ိုယ္၀ိုန္ေဆာင္မ ခင္ေလာင္း ရွ ပါသလား။ 

 

U14 Is there any infant in your household? မ သာစို အတြငး္  ေမြးကင္းစကေလး ရွ ပါသလား။  

U15 Is there any children under 5 years old in your household? မ သာစို အတြငး္  

အသက္ငါးႏွစ္ေအာက္ကေလး ရွ ပါသလား။ 
 

U16 Have you experienced before any death of child under 5 years old? ႈ္ ႔န ယ If 

“Yes”. Please mention the cause of death,ဏူနေ 
ယခို ေနထ ိုငရ္ာေဒသတြင ္မ သာစို အတြငး္  အသက္ငါးႏွစ္ေအာက္ကေလး ေသဆံိုးမႈ ရွ ခဲ့ပါသလား။ 
အကယ္၍ ရွ ခဲ့ပါက ေသဆံိုး ရေသာ အေၾကာငး္အရငး္က ို ေဖာ္ျပေပးပါ။ 

 

 

 

Wastes 

V1 Where do you pick up wastes at landfill area? 

အမႈ က္က င္းတြင္ အမႈ က္မ ားအား 
မည္သည့္ေနရာမေွကာက္ယူပါသနည္း 

1. Old place   

၁.ယခငေ္နရာေဟာငး္ 

2. New place 

၂.လကရ္ွ္ အမႈ ကခ္ ေနေသာေနရာ 

 

V2 Please mention the type of wastes you pick up? 

ေကာက္ယူေသာ အမႈ က ္အမ  ်ိဳး အစားမ ားက ို ေဖာ္ျပေပးပါ။ 

(တစ္ခိုထက္မက ေျဖဆ ိုန ိုင္ပါသည္။) 

 

1. Kitchen Garbage 

၁.   မးီဖ ိုေခ ာငထ္ြကအ္မွို ကႏွ္င့္    

       အစားအေသာကမ္ ား 

 

2. Paper, Books, Paper Board  

၂.    စကၠဴ ၊ စာအိုပ၊္ ဂ ပ ္

 

3. Plastic bag and other 

Plastic stuffs  

၃.     ပလပစ္တစ၊္ ထိုပပ္ ိုး  

        ပလပစ္တစအ္မ  ်ိဳးမ  ်ိဳး 

 

 



4. Glassware, Glass  Bottles 

and Broken glass pieces  

၄.    ဖန၊္ မနွ ္ပိုလငး္မ ား၊ 

ဗးူမ ားႏွင့္ အကြအဲစမ ား 

 

5. Metal, Empty Metal bottles 

and containers 

၅.   သတ်ၱိဳ၊ သတ်ၱိဳဗးူခြ/ံခြကခ္ြ ံ

 

6. Clothes/ Fabrics 

၆.    အ၀ိုတအ္ထည/္အစမ ား  

 

7. Construction Wastes 

၇.   ေဆာကလ္ိုိုပေ္ရးအမွို ကမ္ ား 

 

8. Hazardous Wastes 

(Chemical wastes, medical 

wastes, etc..) 

၈.    ေဘးအႏၲရာယရ္ွ  အမွို က ္(  

        ဓာတိုေဗဒ အမ ႈကမ္ ား၊  

       ေဆးရံိုေဆးခနး္မ ွအမ ႈကမ္ ား၊  

       အစရွ သည ္….) 

 

Negative Impact of Landfill Site  (အမႈ ကက္ ငး္ဧ။္ ဆ ိုးက  ်ိဳးသကေ္ရာကမ္ႈမ ား) 

W1 W2 W3 

Odour 

အနံ့အသက္မ ား   

Rodents 

ၾကြက္မ ား 

Flies 

ယင္ေကာင္မ ား 

i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 

i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 

i. Yes  ရွ ပါသည။္ 

ii. No  မရွ ပါ။ 

 

 

 

 



Plantation and Fish-Consumption around landfill area အမ ႈကက္ ငး္ အနးီ အပငစ္ ိုကပ္  ိုးျခငး္နငွ့္ ငါးစားသံိုးမႈ  

X1 Do you plant vegetables around landfill 

area? 

အမ ႈက္က င္း အနီး အပင္စ ိုက္ပ  ိုးပါသလား။ 

i. Yes    စ ိုကပ္ါသည။္ 

ii. No    မစ ိုကပ္ါ။ 

If Yes, 

Type of Vegetable 

စ ိုက္ပ  ်ိဳးပါက အပင္အမ ီ်ိဳး 
အစားအား ေဖာ္ျပေပးပါ 

  

 ၁။ 
 ၂။ 
 ၃။ 

 

1. Eat 

၁။စားသံိုးရန ္

2. Sell 

၂။ေရာငး္ခ ရန ္

3. Both 

၃။ အထကပ္ါ  
နစွမ္  ်ိဳးလံိုး 

 

X4 Do you catch fish around landfill area? 

အမ ႈက္က င္း အနီး ငါးဖမ္းပါသလား။ 
i. Yes    

ငါးဖမး္ပါသည။္ 

ii. No     

ငါးမဖမး္ပါ။ 

 If Yes, 

ငါးဖမး္ပါက 

1. Eat 

၁။စားသံိုးရန ္

2. Sell 

၂။ေရာငး္ခ ရန ္

3. Both 

၃။ အထကပ္ါ  
နစွမ္  ်ိဳးလံိုး 

1. Daily ေန ့စဥ ္

2. Once a week တစပ္တတ္စခ္ါ 

3.Twice a week တစပ္တႏ္ွစခ္ါ 

4. Once a month တစလ္တစခ္ါ 

5. Twice a month တစလ္ႏွစခ္ါ 

6. Once in three months 

 သံိုးလတစခ္ါ 

7. Once in six months   

ေျခာကလ္တစခ္ါ 

8. Once a year တစႏ္ွစတ္စခ္ါ 

7 

 

Do you breed any animal/s around 

project area? 

အမ ႈက္က င္း အနီး တ ရ စၱာန္ေမြးျမဴပါသလား။ 

i. Yes    

ေမြးျမဴပါသည။္ 

ii. No     

မေမြးျမဴပါ။ 

If Yes, 

Type of animal/s 

ေမြးျမဴပါက 
တ ရ စၱာန္အမ ီ်ိဳး 
အစားအား ေဖာ္ျပေပးပါ 

  

 ၁။ 
 ၂။ 
 ၃။ 

 

1. Eat 

၁။စားသံိုးရန ္

2. Sell 

၂။ေရာငး္ခ ရန ္

3. Both 

၃။ အထကပ္ါ  
နစွမ္  ်ိဳးလံိုး 

 

 

 Impacts of the Project 

Y1 Will this waste to energy project affect your job and 

income? 

အမႈ က္မွ စြမ္းအင္ထိုတ္သည့္ ယခိုစီမံက န္းေၾကာင့္ သင္ဧ။္ 
အလိုပအ္က ိုငႏွ္င့္ ၀ိုငေ္ငြရရွ မႈ အေပါ ္သက္ေရာက္မႈ 
ရွ န ိုင္ပါသလား။ 

i. Yes  ရွ န ိုငပ္ါသည။္ 

ii. No  မရွ န ငပ္ါ။ 

If Yes, ရွ န ိုငပ္ါက 

 

1. Positively (ေကာင္းက  ဴးသက္ေရာက္မည္။) 

2. Negatively (ဆ ိုးက  ဴးသက္ေရာက္မည္။) 



Y2 Will this waste to energy project affect your lifestyle and 

quality of life? 

အမႈ က္မွ စြမ္းအင္ထိုတ္သည့္ ယခိုစီမံက န္းေၾကာင့္ သင္ဧ။္ 
လေူနမႈပံိုစႏွံင့္ ဘ၀ိုအရညအ္ေသြး အေပါ ္သက္ေရာက္မႈ 
ရွ န ိုင္ပါသလား။ 

i. Yes  ရွ န ိုငပ္ါသည။္ 

ii. No  မရွ န ငပ္ါ။ 

If Yes, ရွ န ိုငပ္ါက 

 

1. Positively (ေကာင္းက  ဴးသက္ေရာက္မည္။) 

2. Negatively (ဆ ိုးက  ဴးသက္ေရာက္မည္။) 

Y3 Will this waste to energy project affect health status of 

your household? 

အမႈ က္မွ စြမ္းအင္ထိုတ္သည့္ ယခိုစီမံက န္းေၾကာင့္ သင္ဧ။္ 
က နး္မာေရး အေပါ ္သက္ေရာက္မႈ ရွ န ိုင္ပါသလား။ 

i. Yes  ရွ န ိုငပ္ါသည။္ 

ii. No  မရွ န ငပ္ါ။ 

If Yes, ရွ န ိုငပ္ါက 

 

1. Positively (ေကာင္းက  ဴးသက္ေရာက္မည္။) 

2. Negatively (ဆ ိုးက  ဴးသက္ေရာက္မည္။) 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

Survey questionnaire for Biodiversity  



Biodiversity Questionnaire 

 Questions Response 
1.Crops a. What crops do you plant? 

မည့္သည့္ေကာက္ပသဲ ်ားီံွးႏမ ာ်ားစ္ိုက္ပ ပ္်ားပါသညည္်ား  
List Crops 
1.rice                 ဆည ္
2.sugar cane       ၾက ံ
3.beans              ပ ဲ
4.sesame            ီွးႏမ္်ား             
5.ground nut       ေျမပဲ 

 b. Which is the most valuable crop that      
    you grow? 
မည့္သည့္သ ်ားီံွးႏက ေစ ်ားေကာင္်ားအရဆံို်ား ျဖစ္သညည္်ား  

List Crops 
1.rice                 ဆည ္
2.sugar cane       ၾက ံ
3.beans              ပ ဲ
4.sesame            ီွးႏမ္်ား             
5.ground nut       ေျမပဲ 

 c. Do you use fertilizer? 
အသ ်ားအပင ္အာ်ားတ္ို်ားေဆ်ား သံို်ားပါသလာ်ား  

Yes 
No 

 d. Do you use pesticide? 
ပ္ို်ားသတ္ေဆ်ား သံို်ားပါသလာ်ား  

Yes 
No 

 e. Over the last 10 years has crops yield? 
၁၀ ီးႏွစ္အတြင္်ား အထြကီွ္းႏိုည္်ား မည့္သ္ို့ရွ ္သညည္်ား  

A. Increased,                 တက္သလာ်ား 
B. Decreased or             က သြာ်ားသလာ်ား 
C. Remained stable        ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 f. What is the cause of change? 
အဘယ့္ေၾကာင့္ ထ္ို့သ္ို ့ေျပာင္်ားလဲမွို ရွ္သညည္်ား  

List Causes of possible change 
1 not enough water        ေရမလံိုေလာကျ္ခင္်ား 
2 too much water           ေရမ ာ်ားလြည္်ားျခင်္ား 
3 too hot                       ပူလြည္်ားျခင်္ား 



  4 Change in ecosystem  ေဂဟစညစ ္ေျပာင္်ားလဲမွို ျဖစ္ေပၚျခင်္ား 
 g. Are you crops an important food source? i.e. or  

   are they sold 
စ္ိုက္ပ ပ္်ားထာ်ားေသာ ေကာက္ပသဲ ်ားီံွးႏမ ာ်ားက္ို ေရာင္်ားခ ပါသလာ်ား   
 

Yes 
No 

2. Honey a. Is honey produced in this area? 
ပ ာ်ားရည ္ဤေဒသတြင္ ရပါသလာ်ား  

Yes 
No 

 b. Has honey production in the past 10 years? 
ပ ာ်ားရည ္အထြက္ီွးႏိုည္်ား ၁၀ ီးႏွစ္အတြင္်ား မည္သ္ိုရ့ွ္သညည္်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained stable       ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 c. What in your opinion is the reason for the change  
    in honey production? 
 ပ ာ်ားရည ္အထြက္ီွးႏိုည္်ား ေျပာင္်ားလဲျခင္်ား အတြက ္  
 မည့္သ္ို့ထင္ျမင ္ပါသညည္်ား  

List Causes of possible change 
1. Less Harvesting         ေမြ်ားျမဴျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား 
2. More Harvesting         ပ္ို ေမြ်ားျမဴျခင္်ား  
3. Change in ecosystem  ေဂဟစညစ ္ေျပာင္်ားလလဲာျခင်္ား 
4. Climate change          ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 d. Is honey an important source of food/medicine 
ပ ာ်ားရညက္ အစာညဲေ့ဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes 
No 

3. Palm  
    
Sugar/Sap(Jackeri) 

a. Over the past 10 years has palm sugar/sap(Jackeri) 
Production  
၁၀ ီးႏွစ္အတြင္်ား ထည်္ားလွ က/္ထည္်ားရည ္ အထြကီွ္းႏိုည္်ား 
မည္သ္ို့ရွသ္ညည္်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained stable       ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 b. What is the reason for any observed change in  
    palm sugar/sap? 
 ထည္်ားလွ က/္ထည္်ားရည ္ အထြက္ီွးႏိုည္်ား ေျပာင္်ားလဲျခင္်ား အတြက ္

List Reasons for observed change 
1. Less Harvesting          စ္ိုက္ပ ္ပ်ားျခင္်ား ေလွ ာ့ညည္်ားလာျခင္်ား 
2. More Harvesting         ပ္ို စ္ိုက္ပ ္ပ်ား ျခင္်ား 



သသ္ာေသာ အေၾကာင္်ားျပခ ကက္္ို ေျပာျပပါ  3. Change in ecosystem  ေဂဟစညစ ္ေျပာင္်ားလလဲာျခင်္ား 
4. Climate change           ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 c. Is palm sugar/sap and important source of 
food/medicine?  
ထည္်ားလွ က/္ထည္်ားရည ္သည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ 
ပါသလာ်ား  
 

Yes 
No 

4. Wild Plants 
ေတာရ္ိုင်္ားပငမ္ ာ်ား 

a. Over the past 10 years has the abundance or 
distribution of wild plants? 
၁၀ ီးႏွစ္အတြင္်ား အပင္ရို္င္်ား မ ာ်ား ေပါမ ာ်ားမွိုမွာ မည့္သ္ို့ရွသ္ညည္်ား   

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained stable       ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 
 

b. Over the past 10 years has the diversity/type of  
    wild plants? 
လြည္ခဲ့ေသာ ၁၀ ီးႏွစ္အတြင္်ား ေတာရ္ိုင်္ားအပင ္အမ ္ပ်ားအစာ်ားမ ာ်ား 
မည္သ္္ို ့ေျပာင္်ားလသဲညည္်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 c. If there has been a change in number and or    
    diversity of wild plants, why do you think this  
    change has occurred? 
ေတာရ္ိုင်္ားအပင၏္ အေရအတြက/္အမ ပ္်ားအစာ်ား ေျပာင္်ားလလဲွ င ္
မည့္သည့္အခ က ္ေၾကာင့္ေျပာင္်ားလဲသညည္်ား  

1. Less Harvesting         စ္ိုက္ပ ပ္်ားျခင်္ား ေလွ ာ့ညည်္ားလာျခင္်ား  
2. More Harvesting        ပ္ိုစ္ိုက္ပ ္ပ်ားျခင်္ား 
3. Change in                 ေဂဟစညစ ္ေျပာင္်ားလလဲာျခင်္ား 
    habits/ecosystem   
4. Climate change          ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 d. Over the past 10 years has the timing of flowering 
changed in any plants 
၁၀ ီးႏွစ္အတြင္်ား အပင္မ ာ်ား၏ ပည္်ားပြင့္ေသာ အခ ည္ ္
ေျပာင္်ားလဲပါသလာ်ား 

Yes  
No 

 e. Are these wild plants an important source of  
    food/medicine? 

Yes  
No 



ေတာရ္ိုင်္ားပင္မ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ 
ပါသလာ်ား  
 

5. Birds General 
ဌက ္

a. Over the past 10 years has the number of wild  
    birds? 
၁၀ ီးႏွစ္အတြင္်ား ဌကအ္ေရအတြက ္ေျပာင္်ားလဲပါသလာ်ား  
 

A. Increased,                 တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 b. Over the past 10 years has the diversity/type of  
    wild birds? 
၁၀ ီးႏွစ္အတြင္်ား ဌကမ္ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 c. If there has been a change in number and or 
diversity of wild birds, why do you think  
this change has occurred?  
ဌကအ္မ ္ပ်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင္်ားလဲမွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting            အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting           ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                ေဂဟစညစ ္ေျပာင္်ားလလဲာျခင်္ား 
    habits/ecosystem   
4. Climate change        ရာသ ဥတို ေျပာင္်ားလဲျခင်္ား 

 d. Are wild birds and important source  
    food/medicine? 
ဌက္မ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes  
No 

6. Hawks 
   သမ္်္ားဌက ္

a. Have you ever seen a hawk/bird of prey in this 
area? 
ဤေဒသတြင္ သ္မ္်ားဌက္ က္ို ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are hawks common? 
ဤေဒသတြင္ သ္မ္်ားဌက ္ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of hawks increased, decreased or A. Increased,               တက္သလာ်ား                              



remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား သ္မ်္ားဌက ္အေရအတြက ္ေျပာင္်ားလဲပါသလာ်ား  

B. Decreased or           က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of hawks increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား သ္မ်္ားဌက ္မ ္ပ်ားစ္တ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,               တက္သလာ်ား                              
B. Decreased or           က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  
diversity of hawks, why do you think  
this change has occurred?  
သ္မ္်ားဌက္္အမ ္ပ်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင္်ားလဲမွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting            အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting           ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား 
    habits   
4. Climate change        ရာသ ဥတို ေျပာင္်ားလဲျခင်္ား 

 f. Are hawks a source of foods? 
သ္မ္်ားဌက ္က္ိုစာ်ားပါသလာ်ား  
 

Yes  
No 

7. Vultures  
    လင်္ားတ 

a. Have you ever seen a vultures in this area? 
ဤေဒသတြင္ လင္်ားတက္ို ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are vultures common? 
ဤေဒသတြင္ လင္်ားတ ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of vultures increased, decreased or 
remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ဌကအ္ေရအတြက ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d.If there has been a change in number and or  
diversity of wild vultures, why do you think  
this change has occurred?  
လင္်ားတ အမ ပ္်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင္်ားလဲမွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting            အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting           ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား 
    habits   
4. Climate change        ရာသ ဥတို ေျပာင္်ားလဲျခင်္ား 



 
 e. Are vultures a source of foods/medicine? 

လင္်ားတမ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes  
No 

8. Owls 
   ဇ ်ားကြက ္

a. Have you ever seen a owls in this area? 
ဤေဒသတြင္ ဇ ်ားကြက္က္ို ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are owls common? 
ဤေဒသတြင္ ဇ ်ားကြက ္ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of owls increased, decreased or 
remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ဇ ်ားကြက ္အေရအတြက ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                 တက္သလာ်ား                              
B. Decreased or             က သြာ်ားသလာ်ား 
C. Remained the same    ညဂ္ိုအတ္ိုင်္ားမေျပာင္်ားမလဲရ္ွသလာ်ား 

 d. Has the diversity/type of owls increased, decreased 
or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ဇ ်ားကြက ္မ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                 တက္သလာ်ား                              
B. Decreased or             က သြာ်ားသလာ်ား 
C. Remained the same    ညဂ္ိုအတ္ိုင်္ားမေျပာင္်ားမလဲရ္ွသလာ်ား 

 e.If there has been a change in number and or  
diversity of wild owls, why do you think  
this change has occurred?  
ဇ ်ားကြက ္အမ ပ္်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင္်ားလဲမွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting              အမလဲ္ိုက္ျခင္်ား ေလွ ာ့ညည်္ားလာျခင်္ား  
2. More Hunting             ပ္ို အမဲလ္ိုက္ျခင္်ား 
3. Change in                  က က္စာ်ားရာေဒသ ေျပာင္်ားလဲျခင်္ား 
    habits   
4. Climate change          ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 f. Are owls a source of foods/medicine? 
ဇ ်ားကြက္မ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes  
No 

9. Wild Cats 
   ေတာေၾကာင ္

a. Have you ever seen a wild (non-domestic) cats in 
this area? 
ဤေဒသတြင္ ေတာေၾကာငက္္ို ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 



 b. Are wild cats common? 
ဤေဒသတြင္ ေတာေၾကာင ္ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of wild cats increased, decreased 
or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ေတာေၾကာငအ္ေရအတြက ္
ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                 တက္သလာ်ား                              
B. Decreased or             က သြာ်ားသလာ်ား 
C. Remained the same   ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of wild cats increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ေတာေၾကာင္္မ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                 တက္သလာ်ား                              
B. Decreased or             က သြာ်ားသလာ်ား 
C. Remained the same   ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  
diversity of wild cats, why do you think  
this change has occurred?  
ေတာေၾကာင္္အမ ပ္်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင်္ားလမဲွိုျဖစ္ 
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting            အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting           ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား 
    habits   
4. Climate change         ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 f. Are wild cats a source of foods/medicine? 
ေတာေၾကာငမ္ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ 
ပါသလာ်ား  
 

Yes  
No 

10. Bats  
      လင်္ားီးႏို္ ့

a. Have you ever seen a bats in this area? 
ဤေဒသတြင္ လင္်ားီ္းႏို့က္ို ျမငဖ္ူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are  bats common? 
ဤေဒသတြင္ လင္်ားီ့္းႏို ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of bats increased, decreased or 
remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား လင်္ားီ္းႏို့အေရအတြက ္ေျပာင်္ားလပဲါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same   ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 



 d. Has the diversity/type of bats increased, decreased 
or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား လင်္ားီ္းႏို့္္မ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same   ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  
diversity of wild bats, why do you think  
this change has occurred?  
လင္်ားီ္းႏို့္္အမ ပ္်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင်္ားလမဲွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting             အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting            ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                 က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား    
habits   
4. Climate change          ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 f. Are bats a source of foods/medicine? 
လင္်ားီ္းႏို့မ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes  
No 

11. Rats and Mice 
      ၾကြက ္

a. Have you ever seen a Rats and Mice in this area? 
ဤေဒသတြင္ ၾကြကက္္ို ျမငဖ္ူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are Rats and Mice common? 
ဤေဒသတြင္ ၾကြက ္ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of Rats and Mice increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ၾကြက ္အေရအတြက ္ေျပာင်္ားလပဲါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of Rats and Mice increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ၾကြက္မ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  
diversity of wild Rats and Mice, why do you think  
this change has occurred?  
ၾကြက္အမ ္ပ်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင်္ားလမဲွိုျဖစ ္

1. Less Hunting            အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting           ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား 
    habits  



ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  4. Climate change        ရာသ ဥတို ေျပာင္်ားလဲျခင်္ား 
 f. Are Rats and Mice a source of foods/medicine? 

ၾကြက္မ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes  
No 

12. Frogs and Toads 
      ဖာ်ားီွးႏင့္ဖာ်ားျပပတ ္

a. Have you ever seen a Frogs and Toads in this area? 
ဤေဒသတြင္ ဖာ်ားီးႏွင့္ဖာ်ားျပပတက္္ို ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are Frogs and Toads common? 
ဤေဒသတြင္ ဖာ်ားီးႏွင့္ဖာ်ားျပပတ ္ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of Frogs and Toads increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ဖာ်ား/ဖာ်ားျပပတအ္ေရအတြက ္
ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of Frogs and Toads 
increased, decreased or remain stable over the past 
10 years? 
၁၀ ီးႏွစ္အတြင္်ား ဖာ်ား/ဖာ်ားျပပတမ္ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  
diversity of wild Frogs and Toads, why do you think  
this change has occurred?  
ဖာ်ား/ဖာ်ားျပပတအ္မ ပ္်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင်္ားလမဲွိုျဖစ္ 
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting             အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting            ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                 က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား    
habits  
4. Climate change          ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 f. Are Frogs and Toads a source of foods/medicine? 
ဖာ်ား/ဖာ်ားျပပတမ္ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ 
ပါသလာ်ား  
 

Yes  
No 



13. Scorpions   
      ကင်္ားျမ ်ားေကာက ္

a. Have you ever seen a Scorpions in this area? 
ဤေဒသတြင္ ကင္်ားျမ ်ားေကာက ္ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are Scorpions common? 
ဤေဒသတြင္ ကင္်ားျမ ်ားေကာက ္ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of Scorpions increased, decreased 
or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ကင်္ားျမ ်ားေကာကအ္ေရအတြက ္
ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of Scorpions increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ကင်္ားျမ ်ားေကာက္မ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same   ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  
diversity of wild Scorpions, why do you think  
this change has occurred?  
ကင္်ားျမ ်ားေကာက္အမ ္ပ်ားအစာ်ားီးႏွင့္အေရအတြက ္ေျပာင္်ားလမဲွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting             အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting            ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                 က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား    
habits   
4. Climate change          ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 f. Are  Scorpions a source of foods/medicine? 
ကင္်ားျမ ်ားေကာက္မ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ 
ပါသလာ်ား  
 

Yes  
No 

14. Turtles &  
      Tortoise 
      ေရလပ္/္ကိုည်္ားလပ္ ္

a. Have you ever seen a Turtles &Tortoise in this 
area? 
ဤေဒသတြင္ ေရလ္ပ/္ကိုည္်ားလ္ပ ္ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are Turtles & Tortoise common? 
ဤေဒသတြင္ ေရလ္ပ/္ကိုည္်ားလ္ပ ္ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 



 c. Has the number of Turtles &Tortoise increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ေရလပ္/္ကိုည္်ားလ္ပအ္ေရအတြက ္
ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of Turtles &Tortoise 
increased, decreased or remain stable over the past 
10 years? 
၁၀ ီးႏွစ္အတြင္်ား ေရလပ္/္ကိုည္်ားလ္ပ ္မ ္ပ်ားစ္တ ္
ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e. If there has been a change in number and or  
diversity of wild Turtles &Tortoise, why do you think  
this change has occurred?  
ေရလ္ပ/္ကိုည္်ားလ္ပအ္မ ပ္်ားအစာ်ားီွးႏင့္အေရအတြက္ေျပာင္်ားလဲမွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting             အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting            ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                 က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား    
habits   
4. Climate change          ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 f. Over the past 5 years have you ever seen a Star 
Tortoise/jai lek? 
လြည္ခဲ့ေသာ ၅ီွးႏစ္ခည့္က ၾကယလ္္ပ္က္ိုေတြဖ့ူ်ားပါသလာ်ား  

Yes 
No 

 g. Are Turtles &Tortoise a source of foods/medicine? 
ေရလ္ပ/္ကိုည္်ားလ္ပ္္မ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ 
ပါသလာ်ား  
 

Yes  
No 

15. Bees 
      ပ ာ်ား 

a. Have you ever seen a Bees in this area? 
ဤေဒသတြင္ ပ ာ်ားမ ာ်ားက္ို ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are Bees common? 
ဤေဒသတြင္ ပ ာ်ားမ ာ်ား ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 



 c. Has the number of Bees increased, decreased or 
remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ပ ာ်ားအေရအတြက ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of Bees increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ပ ာ်ားမ ပ္်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  
diversity of wild Bees, why do you think  
this change has occurred?  
ပ ာ်ားအမ ္ပ်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင္်ားလဲမွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting             အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting            ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                 က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား 
    habits   
4. Climate change          ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 f. Are  Bees a source of foods/medicine? 
ပ ာ်ားမ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes  
No 

16. Butterflies 
      လပ္ျ္ပာ 

a. Have you ever seen a Butterflies in this area? 
ဤေဒသတြင္ လ္ပ္ျပာမ ာ်ားက္ို ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are Butterflies common? 
ဤေဒသတြင္ လ္ပ္ျပာမ ာ်ား ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of Butterflies increased, decreased 
or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား လ္ပ္ျပာအေရအတြက ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of Butterflies increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား လ္ပ္ျပာမ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  1. Less Hunting            အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  



diversity of wild Butterflies, why do you think  
this change has occurred?  
လ္ပ္ျပာအမ ပ္်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင်္ားလမဲွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

2. More Hunting            ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                 က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား 
    habits   
4. Climate change         ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 f. Are  Butterflies a source of foods/medicine? 
လ္ပ္ျပာမ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes  
No 

17. Mosquitoes 
      ျခင ္

a. Have you ever seen a Mosquitoes in this area? 
ဤေဒသတြင္ ျခင္မ ာ်ားက္ို ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are Mosquitoes common? 
ဤေဒသတြင္ ျခင္မ ာ်ား ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of Mosquitoes increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ျခင္အေရအတြက ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of Mosquitoes increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ျခင္မ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  
diversity of wild Mosquitoes, why do you think  
this change has occurred?  
ျခင္အမ ပ္်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင္်ားလဲမွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting            အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting           ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား 
    habits   
4. Climate change         ရာသ ဥတို ေျပာင္်ားလဲျခင္်ား 

 f. Are  Mosquitoes a source of foods/medicine? 
ျခင္မ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes  
No 



18. Snakes 
      ေျမြ 

a. Have you ever seen a Snakes in this area? 
ဤေဒသတြင္ ေျမြမ ာ်ားက္ို ျမင္ဖူ်ားပါ သလာ်ား  

Yes  
No 

 b. Are Snakes common? 
ဤေဒသတြင္ ေျမြမ ာ်ား ေပါမ ာ်ားပါသလာ်ား  

Yes  
No 

 c. Has the number of Snakes increased, decreased or 
remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ေျမြအေရအတြက ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 d. Has the diversity/type of Snakes increased, 
decreased or remain stable over the past 10 years? 
၁၀ ီးႏွစ္အတြင္်ား ေျမြမ ္ပ်ားစတ္ ္ေျပာင္်ားလဲပါသလာ်ား  

A. Increased,                တက္သလာ်ား                              
B. Decreased or            က သြာ်ားသလာ်ား 
C. Remained the same  ညဂ္ိုအတ္ိုင္်ားမေျပာင္်ားမလရဲွ္သလာ်ား 

 e.If there has been a change in number and or  
diversity of wild Snakes, why do you think  
this change has occurred?  
ေျမြအမ ပ္်ားအစာ်ားီွးႏင့္အေရအတြက ္ေျပာင္်ားလဲမွိုျဖစ ္
ေပၚပါလွ င ္မည့္သည့္အခ ကေ္ၾကာင့္ ေျပာင္်ားလဲပါသညည္်ား  

1. Less Hunting            အမလဲ္ိုက္ျခင္်ား ေလ ွာ့ညည္်ားလာျခင္်ား  
2. More Hunting           ပ္ို အမဲလ္ိုက္ျခင်္ား 
3. Change in                က က္စာ်ားရာေဒသ ေျပာင္်ားလျဲခင္်ား 
    habits   
4. Climate change        ရာသ ဥတို ေျပာင္်ားလဲျခင်္ား 

 f. Are  Snakes a source of foods/medicine? 
ေျမြမ ာ်ားသည ္အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  
 

Yes  
No 

19.    General  
      Environment 

a. Over the past 10 years has natural habitat      
     decreased by over25% 
၁၀ ီးႏွစ္အတြင္်ား က က္စာ်ားရာ ေဒသ ၂၅% ထကပ္္ို၍ 
ေလွ ာက့ ပါသလာ်ား  

Yes  
No 

 b. Over the past 10 years has the amount of wildlife  
    decreased significantly? 
၁၀ီွးႏစ္အတြင္်ား ေတာရ္ိုင်္ားတရ္စာၦည္မ ာ်ား သသ္သ္ာသာ 

Yes  
No 



ေလ ာ့ညည္်ားပါသလာ်ား  

 c. Over the past 10 years are there significantly more  
    people in this area? 
၁၀ီွးႏစ္အတြင္်ား ဤေဒသတြင္ သသ္သ္ာသာ 
လူပ္ိုမ ာ်ားလာပါသလာ်ား  

Yes 
No 

 d. Over the past 10 years has the weather changed  
    significantly? 
၁၀ီွးႏစ္အတြင္်ား ရာသ ဥတို သသ္သ္ာသာ 
ေျပင္်ားလဲလာပါသလာ်ား  

Yes 
No 

 e. Are the wild plant and animals in this local  
    environment a significant important source of food  
    or medicine? 
ေတာရို္င္်ားအပင ္ီွးႏင့္ တ္ရစာၦည္မ ာ်ား သည္ဤေဒသတြင္ 
အစာညဲ့ေဆ်ား အတြက ္အေရ်ားပါ ပါသလာ်ား  

Yes  
No 

 f. Are the wild plant and animals in this local  
    environment a significant important source of 
income? 
ေတာရို္င္်ားအပင ္ီွးႏင့္ တ္ရစာၦည္မ ာ်ား သည္ဤေဒသတြင္ 
အေရ်ားပါေသာ ၀င္ေငြရီ္းႏိုင္သည္ ့အလိုပ္ျဖစပ္ါသလာ်ား  

Yes  
No 

 



 

 

 

 

 

 

 

 

 

 

 

 

Survey questionnaire for Cultural heritage  



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 
အသစ္တညေ္ဆာက္မ
ည္ ့
ေရနံာႏရင့္သဘာ၀ဓာတ္ေ
ငြ 
့တူ်ိဳးေဖာ္မရ လုပ္ငန်္ိဳးအေပါ 
္ထင္ၿမငခ္ က ္
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