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1 EXECUTIVE SUMMARY 

1.1 EXECUTIVE SUMMARY (MYANMAR VERSION) 

စမီကံနိး္အရေကကား္အးကရ ာေဖၚျက ္(Project Description) 

GEP (Myanmar) ကုမၸဏီလီမတိကသ္ည္ ရနးကာ္ေၚည္စမ္္းအာသ္ုးံ လၽွဖ္စစ္ဓါတ္အကးရဖးစနစ ္စီမကံိနး္ 
တစ္ၚကုုိ းန္ကုန္ၿမိိဳ႕မွ အရနကက္ရေမကကက္က္ ၅၀၀ ကလီုိမီတကာွာ္ငရနေဖည္ရတက္မွ အရးွ႕ကက္၂၀၀ 
ကလီုိမီတကအက္ကအရ၀းးွိ မာ္ကဘးၿမိိဳ႕နယအ္တာ္္း အရကကာ္အအည ္ရ ာလွျက္းွိဖါသည္ည္။ ၈၃၆ ဧကးွ ိ
 ရတကာ္ကနု္းာယ္မျကး အဘအဖ္စက္တညး္ွိရသက အအက္ဖါလုဖ္ာနး္ၚ္ာ္  ရေမရနးကသည ္မာ္းကဘးၿမိိဳ႕နွာ္င ၁၆ 
မုိာ္က္ကရ၀းၿဖီး မာ္းကဘး-ဖဒနး္-အမ္းလမ္းမးကးီရဖာတာ္္ တည္းိွဖါသည္ည္။ အအက္ဖါ လုဖ္ာန္းစီမကံိနး္ 
သည ္လတိိၱကျ်ဴ႕ N ၂၂၁၇၀၀၀ ာွာ္င N ၂၂၂၀၀၀၀ ေကကးတ္ာ္၄ာ္း၊ ရလကာ္္ျကီျ်ဴ႕ E ၆၇၄၁၀၀ ာွာ္င E 
၆၇၅၀၀၀ ေကကးတာ္္၄ာ္း တည္းိွဖါသည္ည္။ 
 

ဤစီမံကိနး္သည ္ DC လွျဖ္စစ္စမ္္းအကး ၂၂၀.၆ မ္ ါ၀ဖ္ ကုိအုဖလ္ုဖ္ာုာိ္စမ္္းးွိၿဖီး တစ္ာစွ္ဖတ္လုးံ 
၃၅၂၃၀၀ MWh အဖု္လဖုရ္ဖးမည္ေ စဖ္ါသည္ည္။ အုဖလ္ုဖ္းးွိရသက DC လွျဖ္စစ္စမ္္းအကးကုိ AC 
လွျဖ္စစ္စမ္္းအကးအေ စ္ရေဖကား္လ းကတ္ာ္ ၁၇၀ MW(AC) မ္ ါ၀ဖ္ းးွိမည္ေ စ္ၿဖီး အုဖလ္ုဖ္းးွသိည္င 
လွျဖ္စစ္ကုိ ေမန္မကငလွျဖစ္စ္ဓါတ္အကးလုဖ္ာန္းသုိုိ႔ ရးကာ္ၚျမည္ေ စ္ၿဖီး လုဖာ္န္းၚာ္္္၏ ရတကာက္က္အးဖး္ွ ိ
၁မိုာ္ (၁.၈ ကလီုိမီတက) ၚန္ုိ႔ က္ကရ၀းရသက မဟကဓါတ္အကးလုိာ္းသုိုိ႔ ဖိုုိ႔လႊတ္မည္ေ စ္ဖါသည္ည္။ အအက္ဖါ 
မဟကဓါတအ္ကးလုိာ္းမွက ၂၃၀ KV (ရကက္ီ) လုိာ္းေ စဖ္စ္၍ မာ္းကဘးၚ ္းံုသုိုိ႔ ၁၅ မုိာ္ာွာ္င အမ္းၚ္ းုသံုိုိ႔ ၅၂ မုိာ ္
အသးီသးီ ဖုိုိ႔လတ္္မည္ေ စ္ဖါသည္ည္။ 
 

လုဖ္ာနး္စီမကံိန္းကုိ အဖုိာ္း ၁၊ အဖုိာ္း ၂၊ အဖုိာ္း ၃ ာွာ္င အဖုိာ္း ၄ ဟဘဖစ္၍ အဖုိာ္း ၄ ဖုိာ္းၚ ေၚကးဖစ္၍ အရကကာအ္ 
အည္ရ ာရေကာ္းက္္မည္ေ စး္က အဖုိုာ္း ၁သည ္ ရေမအကျယ္အ၀န္း ၁၆၀ဧကရဖာတ္ာ္ရေကကလ္ုဖ္အ 
ေကကာအ္အည္မည္ေ စ္ၿဖီး အုဖလ္ုဖ္ာုိာ္စမ္္းမွက ၅၀ MW မ္ ါ၀ဖ္၊ အဖုိာ္း ၂ သည ္ရေမအကျယအ္၀နး္ ၁၆၀ 
ဧက ရဖာတာ္္ လဖ္ုရေကာမ္ည္ေ စ္ၿဖီး အုဖလ္ုဖ္ာုိာစ္မ္္းမွက ၅၀ MW မ္ ါ၀ဖ၊္ အဖုိာ္း ၃ သည ္
ရေမအကျယ္အ၀န္း ၁၆၀ ဧက ရဖာတ္ာ္ရေကကလ္ုဖ္ရေကာ္မည္ေ စ္ၿဖီး အုဖလ္ုဖ္ာုာိ္စမ္္းမွက ၅၀ MW 
မ္ ါ၀ဖ၊္ အဖုိာ္း ၄ သည္ ရေမအကျယ္အ၀န္း ၃၅၆ ဧက ရဖာတ္ာ္ ရေကကလ္ုဖ္မည္ ေ စ္ၿဖီး 
အုဖလ္ုဖ္ာုိာ္စမ္္းမွက ၇၀ MW မ္ ါ၀ဖ္ အသီးသီးေ စက္က တော္ငၚျာ္းစီတညရ္ေကက္အရကကာ္အ 
အည္ရ ာရေကာ္းက္သ္္ကးးနး္ည္းယ္္ဖါသညည္္။  
 

စီမံကိနး္တစ္ၚုလုးံၿဖီးရေမကကသ္ည္ငအၚါတ္ာ္ ၂၂၀.၆ MW (DC) မ္ ါ၀ဖ္မ ွတော္င ၁၇၀ MW (AC) 
မ  ္ါ၀ဖသ္ုိုိ႔ ရေဖကာ္းလ ၿဖီး  ၂၃၀ KV မဟကဓါတအ္ကးလုိာ္းအတာ္္းသုိုိ႔ဖုိုိ႔လႊတး္န္ ၅၀ MVA အးန ္စရ ာမက 
(၃)လုံးာွာ္င ၇၀ MVA  အးနစ္ရ ာမက(၁)လုံး တုိုိ႔ကိအုသုးံေဖိဳမည္ေ စ္ဖါသညည္္။ စီမကံိန္းးကီး တစ္ၚလုုံးကုိ 
အဖုိာ္းလုိက္ၚ ္ေၚကးရေကာ္းက္္းန္ လျကအကးလျက္းိွၿဖီးေ စ္းက ၂၀၁၅ ၚာွုစ ္မတလ္ တ္ာ္ လုဖ္ာနး္စတာ္ဖစ္၍ 
၂၀၂၀ မတလ္တ္ာ္ စီမကံိနး္တစ္ၚလုုံး  ၿဖီးစီးမည ္ေ စ္ဖါသည္ည္။ 
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စီမံကိန္းလုဖ္ာန္းမစၚာ္ရေမေဖာအ္ရနအအကးာွာ္င ရေကက္လုဖ္ရးးလုဖ္ာန္းမျကးၿဖီးေုံးၿဖီးရနကက္ရတ္႕ 

းွိးမည္ငအရေၚအရန 
 

စမီကံနိး္တညရ္နးက္၏ ဖတ၀္နး္ကျာအ္ရနအအကး (Surrounding environment) 
 

GEP (Myanmar) ကုမၸဏီလီမတိက္္၏ ရနရးကာ္ေၚည္စမ္္းအာသ္ုးံ ဓါတအ္ကးရဖးစက္းုတံည္ရေကက ္
မည္ငရနးကသည ္ မား္ကဘး(စကု)ၿမိိဳ႕နယ ္ အတ္ာ္းးွိ ရလးဖာ္-အုိာ္မ အေုိေဖိဳ းကိိဳးေဖာ္ကကကယ္္ရတက 
အတာ္္း မာ္းကဘးၿမိိဳ႕မ ွ(၁၅ မုိာ ္၆  ါလုံ) ၚန္ုိ႔ အက္က မာ္းကဘဘး-အမ္း ကကးလမ္း္၏ရေမကကက္က္္ (၅  ါလုံ) 
ၚန္ုိ႔အက္က ဖား္တလ ရၚျကာ္း္၏ အရနကက္ ကတ္္ာ္တညး္ွိသည္ည္။  ရေမဧးယိကအကျယ္အ္န္းမွက (၈၃၆) 
ဧကေ စ္္၏ည္။ ဤရနးကသည္ းနက္ုန္ၿမိိဳ႕မအွရနကကရ္ေမကက ္ ကီလိမုီတက (၅၀၀) ကက္ရ္းၿဖီး၊ 
 ရနေဖည္ရတက္ မွ အရးွ႕ကက္ ကီလိမုီတက (၂၀၀)ကက္ရ္းသည္ည္။ ဤရနးကသည ္  ရတကာ္ကနု္း 
အနည္းာယ္ မ တ္ရစကက္ၿဖီး ဖာလ္ယရ္း မျက္ာွကေဖာ္ အေမာ္င (၅၆၆)ရဖတာ္္ တည္းိွဖါသညည္္။ 
ရေမအမျိိဳးအစကးမကွ ္္ံ ေန္ရသက ရကျကက္စးစ္ရေမ အမျိိဳးအစကး ေ စ္ၿဖီး ရၚျကာ္း၊ ရေမကား္အနးီတာ္ ္
သ ေန္ရသက ရေမနီမျကး ရတ္ုိ႔ းွိးဖါသည္ည္။ စမီံကိနး္ရနးကရာ၌ သစ္ဖာ္းကးီမျကးမးွကိ  အးယ္္ာယ၊္ 
အးယ္္လတသ္စ္ဖာမ္ျကး ၚဖ္းက းက  ရဖါက္ရးကက္ၿဖီး ၿၚိဳမံျကးေ စ္ရနသည္င း္ကေ္ဖတရ္ာွကရတကရၚျကက္ာွာ္င 
အာတ္ိုာ္ရတကရၚျကက္မျကး ရဖါကရ္းကက္ရနလျက္းွသိည္ည္။ ရေမမျကာ္ွကေဖာ္မကွ ညီညကေဖန္ုိ႔ေဖ်ဴးသည္င 
အရနအအကး မဟတု္ဖ ၊ ရတကာက္ုန္း၊ ္မဘာယ္မျကးေဖညင္ာွကလ္ျက္ ၚျိိဳာ္ငမျကး၊ ရၚျကကမ္ျကးေဖည္ငာွက္ရန္၏ည္။ 
အနီးေုံးလဘရန းဖက္က္္မွက ရလးဖာ္ာွာ္င ဇီးအိုာ္းက္တိုုိ႔ေ စ္ေကသည္ည္။ ရလးဖာ ္းက္တ္ာ္ အိမ္ရေၚ (၄၃၅)အိမ္ 
းိွၿဖီး စီမကံိန္း ရနးကမွ အရနကက္ရတကာ္ ကကသ္ိုုိ႔ (၁.၂၇) မိုာက္္ကရ္းသည္ည္။ ဇီ္းအိုာ္းက္သည ္
အိမ္ရေၚ(၁၉၀) းိွၿဖးီ အရးွ႕ ရေမကကက္က္ (၃.၃၄) မိာု္အက္ကတ္ာ္တည္းိွ္၏ည္။ 
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စီမံကိန္းလုဖ္ာန္းၚ္ာ္ရနးကာွာ္င မာ္းကဘးၿမိိဳ႕နယ္ရေမဖု ံ

သကက၀ဖတ၀္နး္ကျာအ္ၚိိကုမ္မေ စာ္ိာုရ္ေၚမျကး (Potential Environment Impacts) 

ေမန္မက ေကရကးသရုတသန ကုမၸဏီ (MSR Co Ltd) သည ္အေိုဖါစမီံကနိ္းးကီး အရကကာအ္ အညရ္ က္ 
 ရေကာ္းက္္းနအ္လိုုိ႔ာွက လုဖ္ာနး္ၚ္ာ္ေဖာေ္ာ္ေၚာ္း၊ လုဖ္ာနး္ၚ္ာတ္ည္ရေကက္ အရကကာအ္အည္ 
ရ က္ေၚာ္း၊ လုဖ္ာနး္လညဖ္တ္ေၚာ္းာွာ္င လုဖ္ာန္းးကီးတစ္ၚလုုးံ  ျကသ္ိမ္းေၚား္ စသည္င လုဖာ္န္း အော္ငော္င  
တာ္သ္ကက၀ဖတ္၀န္းကျာ္အၚိိုက္မမ ေ စာ္ိုာ္ရေၚမျကးကို ရလငငလက သုံးသဖ္းနအ္တက္္ းုဖ္ဖုိာ္း  ေိုာ္းက 
ဖတ္၀နး္ကျာ္ရလငလကရးးအ  ္႕၊ သစ္ဖာ္၊ဖနး္မန္ာွာ္င သတိၱ၀ါမျကး ေိုား္က ဖတ္၀နး္ကျာရ္လငလကရးး  
  ္႕ာွာ္င လဘမမဖတ္၀နး္ကျာေ္ုိာ္းကရလငလကရးးအ  ္႕ဟဘဖစ္၍ အ  ္႕ ၃  ႕္ ကို ကကသကးဖအ္လိုက ္
ကၽ္မ္းကျာ္သည္င ဖညကးာွ္မျကးေ ာ္င   ္႕စည္းဖစ္၍ ရေကာ္းက္္မည္ေ စ္ဖါသည္ည္။ 

းဖုဖ္ိာုး္ေိာုး္ကသကက၀ဖတ၀္နး္ကျာအ္ၚိိကုမ္မေ စာ္ိာုရ္ၚျမျကး (Impact on Physical Environment) 

းုဖ္ဖုိာ္းေိာ္ုးကသကက၀ဖတ၀္န္းကျာ္အၚုိိကမ္မ ေ စ္ာိုာ္ရၚျမျကးကိ ုရလငလကသည္င ဖညကးာွ္အ ္ ုိ႔သည္ GEP 
(Myanmar) Co Ltd မွ ရဖးအဖအ္ကးရသက က္န္ဒိုရေမဖု၊ံ လုုဖ္ာနး္ၚ္ာအ္ရေၚေဖရေမဖု၊ံ ရးစီး  ရးလကာွာ္င 
 ရၚျကား္မျကးရေမကာ္းမျကး၊အက္ရ္ဖါကမ္ျကးရလငလကအကးးွသိည္င အစီအးာ္ၚံစက၊ စီမံ ကိနး္ရေကာ္း္ကမ္ည္င 
အရအကကအ္အကး ဖုံစံဒီဇိာု္းမျကးကို ရလငလကၚင ဖါသည္ည္။ အအက္ဖါ ဖုံစံမျကးဒီဇိာု္းမျကး၊ အစီအးာ္ၚံစကမျကး 
ကို ရလငလကသုံးသဖ္ၿဖးီရနကကလ္ုဖ္ာန္းၚ္ာ္ရနးကသိုုိ႔ လွည္ငလည္ေကည္ငးမၚင ၿဖီးလိုအဖ္ရသကနမမနက 
မျကး ရကကကယ္ဘးန္အတက္တ္ည္ရနးကမျကးသတ္မတွ္ၚင ဖါသည္ည္။ အအက္ဖါအတိုာ္းရလငလကၚင းက သကက 
၀ရေမေလီႊကအိၚိကု္မမေ စ္ာိုာရ္ေၚမျကးကိုရတ္္႕းွိးဖါသေ ာ္င သကက၀ရေမေလီႊကးွ ိ ရေမေသဇကဓကတ ္
ာွာ္င ရကးေ စ္ရစာုိာ္ရသကေဒဖအ္ုမျကးကိ ုစစရ္ေးမတွ္တမး္တာ္းန ္နမဘနကမျကးကိုရနးက အသးီသးီၚ္ ေၚကးဖစ္၍ 
 ရကကကယ္ဘၚ ငဖါသညည္္။ 
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အလကးတဘစက္ယာ ိၱးကးးကးီမျကးမအွုတလ္ႊတသ္ည္င ဒီဇယေ္ီရလကာက္ၽ္မ္းေၚာ္းရေကကာ္င ေ စ္ရဖာရစမည္င 
သကက၀ဖတ္၀န္းကျာ္ ရလအုညစ္ညမ္းေၚာ္းကို မွတတ္မး္တာ္းန္ အလိုုိ႔ာွက ရလအုညစ္ညမ္းမမတိုာ္း 
ကိးယိကတစ္ၚကုို လုဖ္ာန္းၚာ္္္၏ အလယ္ကဟိုာွာ္င ၀နအ္မ္းာာွ္ငအးကးွိအရေကာ္မျကး ရေကကလ္ုဖ္းန္ 
 ရေမရနးကအနးီတာ္္တဖေ္ာဖ္စ္၍တိာု္းတကမတွတ္မ္းတာ္ၚ ငဖါသည္ည္။  
 

လုဖ္ာနး္ၚ္ာတ္္ာ္ဖစစည္းမျကးစဖုုံေၚာ္း၊ စန္္ုိ႔ဖစ္ဖစစည္းမျကးစဖုံုအကးးွိေၚာ္းတုိုိ႔ရေကကာ္င မိုးးကသတီ္ာ္မိုးရးာွာ္င 
အတဘဖါ၀ာဖ္စ္၍ မိုးရးကိလုည္းရကကာ္း၊ ရေမရအကကရ္းကိလုည္းရကကာ္း အၚိိုက္ဖျက္စးီမမုေ စ ္
ရဖာာုိာ္ရေကကာ္းကို ရလငလကရတ္႕းွးိဖါသေ ာ္ငလုဖ္ာနး္ၚာ္္ အနီးတစ္၀ိကု္းွိ သကက၀ေမစ္ရၚျကား္မျကး 
မွရတ္႕းွိရသက ရးနမဘနကမျကးကိုရကကက္ယဘကက ဓကတ္ၚ ္ မတွ္းတမ္းတာအ္ကးးွိၚင ၿဖီးလညး္ေ စ္ဖါသည္ည္။ 
 
သကး္ွဇိ၀ီဖတ၀္နး္ကျာရ္ာ၌ေ စရ္ဖာာုိာသ္ည္ငသကရ္းကကမ္မမျကး (Impact on Biological Environment) 
စီမံကိနး္ရနးကဖတ္၀န္းကျာ္္၏ကုန္းရေမရ္ဟစနစ္သည ္ အအက္းက္္ေဖတ္ရးကရာွကရသက ရတကရေၚကက ္
အာတ္ိုာ္းရတကမျကး ံုးလႊမး္အကးသည္င ရေၚကက္ရသ္႕ရတကးွိးက အဖဘဖိုာ္းရဒသေ စ္္၏ည္။ အးယ္္ာယ ္
အးယ္္လတသ္စ္ဖာမ္ျကးကျိိဳးတိုုိ႔ကျ တ ရဖါက္ရးကက္ၿဖးီ ၿၚံိဳမျကးလႊမ္းမိးုအကးသည္င  ုန္းေိုးရတကမျကး းွေိက 
္၏ည္။ အးယ္္းကးီာုိုိ႔တိုကသ္တိၱ၀ါမျကး ရနအိုာက္ျက္စကးမမ မးွိရတကငက  ရၚး္အမျကးာွာ္င ရတကယုန္မျကး သက 
မွီတာ္းလျက္းွိၿဖီး၊  ေ ်ဴရကကာ၊္  ရတကရေကကာာ္ွာ္င ရၚျတိုုိ႔လကရးကကရ္လုိ႔းွိေကသည္ည္။ 
 

စီမံကိနး္တညး္ွိးက ရေမ ၈၃၆ဧက အကျယ္အ၀န္းမွ သစဖ္ာ္၊ ၿၚံိဳဖာ္၊ ေမက္ဖာ္မျကးအကး  ယ္းကွးဖစ္းမည္ 
ေ စ္းက ဤရဒသ္၏ရ္ဟစနစ္ဖံုမွန္လည္ဖတ္မမကို အိၚိကု္ာိုာသ္က ုိ႔သိုုိ႔ မွတီာ္းရနအိုာ္ေကရသက 
သတိၱ၀ါမျကး ရးႊ႕ရေဖကာ္းသ္ကးေၚာ္း၊ ရသေံုးသ္ကးေၚာ္းေ စ္ေကရဖမည္ည္။ ရေမလႊကသကက၀ အးညအ္ရသး္ 
ဖျကယ္္ာ္းသ္ကးမည္ည္။ ရးကနအ္ာ္းအိုာ္၊ ရၚျကာ္းရေမကာ္းတိုုိ႔ ရာ္းကသတီ္ာ္ရးမးွကိ  မိးုးကသီရာ၌ ဖံုမွန္စီးော္း 
ရနကျ ရးရေမကာ္းမျကးမွကလည္း စီမကံိန္းရေကကာ္ငရေဖကာ္းလ သ္ကးရဖမည္ည္။ 
 
လဘမမဖတ၀္နး္ကျာအ္ရဖာအကျိိဳးသကရ္းကကမ္မ (Impact on Social Environment) 

မာ္းကဘးၿမိိဳ႕ ရနရးကာ္ေၚည္စမ္္းအာသ္ုံး လွျစ္စစ္ဓကတအ္ကးရဖးစက္းုံရနးကာွာ္င အနီးေုံး းက္ာွစ္းက္မွက 
 ရလးဖာာ္ွာ္င ဇီးအိုာ္း္ကမျကးေ စ္သည္ည္။ ရဒသ္၏အဓိက စီဖက္းရးးလုဖာ္န္းမွက ဖ အမျိိဳးမျိိဳးာွာ္င ာွမ္းမျကး 
စိုက္ဖျိိဳးေၚား္အေဖာ ္ ာ္ကးာာွ္ငေတိ္ရမး္ေမ်ဴသဘမျကးလ းွိေကသည္ည္။ အိုာွစ္းက္လုံးတ္ာ္ ေန္စဖါး စိကု္ဖျိိဳးေၚား္  
မးိွဖါည္။ အိုး္ကာွစ္းက္လုးံတာ္္ အဓကိစိကု္ဖျိိဳးရသက သီးာံွမွက ဖ အမျိိဳးမျိိဳးာွာ္င ာွမ္းေ စ္သည္ည္။ 

စီမံကိနး္ရနးကသည ္ ဖတ္၀န္းကျာ္အနိ္းသိမ္းရးးာွာ္င သစ္ရတကရးးးက ၀န္ေကီးဌကနလက္ရအကကတ္္ာ္ 
တည္းိွၿဖးီ ဤစီမကံိန္း တည္းွိေၚာ္းရေကကာ္င ဤရေမရနးကရဖားိွ ရေမဧကအနညး္ာယ္ေ ာ္င စိုက္ဖျိိဳး 
စကးရသကကရ္နေကသဘမျကးမလွ္ ဖစ္၍ အေၚကးရကျးးက္ရန ေဖည္သဘမျကးအရဖာ တိကု္းိကုအ္ကျိိဳးသက္ရးကက္ 
မမအမျကးအေဖကးမးိွဖါည္။ စီမကံနိ္းရေမရနးကရဖာတ္ာ္ တည္းွိရနရသက စိုကဖ္ျိိဳးရေမဧကစစုုရဖါာ္းမကွ ၉.၅၅ 
ဧက ေ စသ္ည္ည္။  

လယ္သမကးမျကးာွာ္င ရကျးးက္ရနေဖည္သဘမျကးသည ္ ဤစမီံကိန္းကုမၸဏီအံမ ွ သဘတိုုိ႔္၏လယ္ယကရေမအ 
တက္္သကမက စိကု္ဖျိိဳးသီးာွံအတ္က ္ ရလျက္ရေကးရာဖ္ါ လိုၚျာ္ေကသည္ငအရလွျကက္ည္။ စီမကံိန္း   
အရကကာအ္အည ္ ရ က္သဘအရနေ ာ္င (ဖံုစံ - ၇ အး) လယ္ယက ရေမဖိုာေ္ိုာ္မမ စကၚျိဳဖ္မ းိွရသက္လည္း 
ဤစီမံကိနး္ရေကကာ္င လယယ္ကရေမေုံးးမံးသ္ကးသဘမျကးကိ ု ၿမိိဳ႕နယလ္ယယ္က ရေမစီမၚံန္ုိ႔ၚ ္မမရကက္မတီ္၏ 
ေုးံေ တ္ၚျက္ာာွ္ငအညီ ရလျက္ရေကးရာမ္ျကးကိ ု၂၀၁၆ၚုနွစ္၊မတလ္တာ္္ သက္ေိုာသ္ဘမျကးသိုုိ႔ ရဖးရၚျၚ ငၿဖီး  
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ေ စ္ဖါသည္ည္။ (ရနကကေ္ကတ္္ (ကကက 

ရကးအာၲယး္ွသိည္ငအၚိုိကာ္ုာိမ္မကုိေနး္စစေ္ၚား္ (Risk Assessment) 
ရကးအာၲယ္းွသိည္ငအိၚုိက္ာုာိ္မမကုိ ေ စ္ရဖာနုိာ္ရေၚးွသိည္ငအရေကကာ္းၚျာ္းးကတစၚ္ုာွာ္င အုိအရေကကား္ 
ၚျာ္းးကေ စ္ရဖာေၚာ္း္၏ အကျိဳးိေကသ္ုိုိ႔မဟုတ္ သက္ရးကက္မမ္၏ ေ စ္တန္စမ္္းကုိ ၚန္ုိ႔မနွ္း တက္ေ္လျက ္
ေန္းစစ္ေၚာ္းေဖိဳလုဖသ္ည္ည္။ 
စီမံကိနး္တစ္ၚု္၏ တည္ရေကက္ေၚား္အော္င၊ လုဖာ္န္းလည္ဖတ္ရေကာ္းက္္ေၚား္အော္င၊ ာွာ္ငလုဖ္ာန္း 
းဖ္စ ေၚာ္းအော္ငတုိတ္ာ္ေ စ္ရဖာတတသ္ည္ငသက္ရးကက္မမ အကျိဳိးေက္မျကး၊ သသိကအာ္းွကးမမဖမကဏ 
အတုိာ္းအေတုိုိ႔ကုိ ၚန္ုိ႔မွန္းေန္းစစ္လျက ္ရအကကဖ္ါဇယကးတ္ာ္ ရ က္ေဖအကးေၚာ္းေ စသ္ည္ည္။ 
 

Impact 
Construction 

Phase 
Operation Phase 

Decommissioning 
Phase 

Soil Significant Risk Low Risk Moderate Risk 
Dust Emission Significant Risk Low Risk Moderate Risk 
Water  Significant Risk Low Risk Moderate Risk 
Air pollution Significant Risk Low Risk Moderate Risk 
Noise & Vibration Significant Risk Low Risk Moderate Risk 
Solid waste  Significant Risk Low Risk Significant Risk 
Traffic Flow Significant Risk Low Risk Moderate Risk 
Risk of Accident  Significant Risk Low Risk Significant Risk 
Visual Quality Significant Risk High Risk Moderate Risk 
Social Impact Significant Risk Significant Risk Moderate Risk 
Flora Significant Risk Significant Risk Moderate Risk 
Fauna Significant Risk Significant Risk Moderate Risk 

 

သကက၀ဖတ၀္နး္ကျာအ္ၚိိကုယ္တုရ္လျကုိ႔ရစရသကနည္းလမး္မျကးာွာ္င ရစကာ္ငေကဖေ္ကည္ငးမမမ 
မတွတ္မး္တာအ္စအီစစဥ ္(Mitigation Measurse and Monitoring Plan) 
ေိလုကဓကတ္အကးရဖးစနစ္စီမကံိန္း္၏ လုဖ္ာန္းၚာ္္ေဖာေ္ာ္ေၚာ္း၊ တညရ္ေကက္ေၚာ္း၊ အတုလ္ုဖ္ေၚား္၊ 
 ျကသ္ိမ္းေၚာ္းအစးွိရသက လုဖ္ာနး္အဖိာု္းလိုကတ္ိုုိ႔တ္ာ္ ေ စ္ရဖာလကမည္င သကက၀ဖတ္၀န္းကျာ္အိၚို္က္မမ  
မျကးကိုယတု္ရလျကုိ႔ရစကနည္းလမ္းမျကးာွာ္င ေ စ္ာိာု္ရေၚမျကးအရဖာ ရစကာ္ငေကဖ္ေကည္ငးမသည္င လုဖ္ာန္း 
အစီအစစဥ္မျကးကိ ုဤအၚန္းတ္ာ္ရ က္ေဖအကးမည္ေ စ္ဖါသည္ည္။ 
 
းဖုဖ္ိာုး္ေိာုး္က (ရးအ၊ု ရေမအ၊ု ရလအ ုစသည္ငမျကးာွာ္ငဖတသ္ကဖ္စ္၍  သကက၀ဖတ၀္နး္ကျာအ္ၚိိကုမ္မ 
ေ စာ္ိာုရ္ၚျမျကးအရဖာ ရစကာ္ငေကဖေ္ကည္ငးမ မတွတ္မး္တာေ္ၚား္ာာွ္င ရလျကုိ႔ကျရစရသကနညး္လမး္မျကး 
(Physical Mitigation Measure) 

Soil Erosion (ရေမေလီႊကတိကုစ္ကးဖျကစ္းီေၚား္က 
စီမံကိနး္ကကလတရလွျကကလ္ံုး မိုးးကသတီ္ာ္းက္သန္္းသည္ငမိုးရးရေကကာ္င ရေမေလီႊကတိကု္စကးဖျက ္
စီးေၚာ္းမျကးကို စမီံကနိ္းနယ္ရေမရးအက္္ရဖါကမ္ျကးတ္ာ္ ရတ္႕းကံိဳး ယ္္းွဖိါသည္ည္။ အအက္ဖါ ရေမေီလႊက  
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မျကးဖျက္စီးေၚာ္းမျကးမးွရိစးန ္ သ အိနး္နံးံမျကး၊ ရးစကုနမ္ျကး၊ ရၚျကာ္းနံးအံိန္းသိမး္ေၚာ္း လုဖ္ာနး္မျကး  
ရေကာ္းက္္ေၚာ္းေ ာ္ငလညး္ ရေမသကးရးရေမကာ္းမျကးာွာ္ငက္န္ကးစ္ရးရေမကား္မျကးကိုေဖိဳေဖာ ္ အိန္းသိမ္းေၚာ္း  
ေ ာ္ငလညး္ရကကာ္းအကးးွိသာ္ငဖါသည္ည္။ 
 

  
ရေမေီလႊကတိုက္စကးဖျက္စီးေၚာ္းဖုံမျကး 

 နုမ္ျကးအတုလ္ႊတေ္ၚား္ (Dust Emission) 
စီမံကိနး္ကကလတရလွျကကလ္ံုး စကယ္ာိၱးကးမျကး၊ ရမက္ရတက္ယကစဥ္မျကးသ္ကးလကေၚာ္းရေကကာ္င  ုန္မမန္ုိ႔မျကး 
အတု္လႊတ္ေၚာ္းကိုရတ္႕းကံိဳးမည္မွကမုၚျဖာ္ေ စ္ဖါသည္ည္။လမ္းမျကးရဖာတ္ာ္ရးၿ န္းေၚာ ္ ေ ာ္ငလည္းရကကာ္း၊ 
 ရေကကလ္ုဖ္ရးးဖစစည္မျကးသယ္ယဘးကတာ္္ အ ံုးအကကအကးးွေိၚာ္းေ ာ္ငလည္းရကကား္၊  ရမက္ရတက္  
ယကစဥတ္ကယကမျကးအကး ရေးရေကကသန္ုိ႔စာ္ရစေၚား္ေ ာ္ငလည္းရကကာ္း သကက၀ဖတ္၀န္းကျာ္ာွာ္င  အနီး 
တ၀ိကု္ ုန္မမန္ုိ႔မျကး အတုလ္ႊတ္ေၚား္ ( ုနအ္ေၚား္)မျကးကို ကကက္ယရ္လျကုိ႔ၚျရစာုိာ္ဖါသည္ည္။ 

 
ရေမ ိွေၚာ္းလုဖ္ာန္းၚ္ာ္အတ္ာ္းရးေ န္းရနသည္ငဖံု 
ရလအညုစည္မး္ေၚား္ (Air Pollution) 

လုဖ္ာနး္ၚ္ာတ္္ာ္ ရေကက္းက္လ္ုဖ္ကိာု္လျကး္ွိရသက စကယ္ာိၱးကးးကီးမျကးာွာ္င သယယ္ဘဖိုုိ႔ရေကာ္ရးး 
ယကစဥ္မျကးအကးလံုးနီးဖါး ဒဇီယ္ရလကာ္စကသံုးအာ္္ ျာ္မျကးေ ာ္င လည္ဖတလ္ျက္းွရိေကကာ္းရတ႕္းွိၚ ုိ႔း 
ဖါသည္ည္။ ဒီဇယ္ရလကာက္ၽ္မ္းမမရေကကာ္ငေ စ္ရဖာလကသည္ငအမမန္႕ာယ္မျကး (PM2.5)၊ ေက ကဒိုာ္ ရအကကေ္ိုဒ၊္ 
ာိုက္းတိိဳ္ျာ္ရအကကေ္ိုဒမ္ျကး (SO2, NO2)ကိလုညး္ သတ္မတွ္ၚျကအ္ကရ္ကျက္လ္န္စက္ းွိရနရေကကာ္း 
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ရလအုညစ္ညမ္းမမ တိာု္းတကသည္ငစကက္ိးယိကမွ ညႊန္းေဖလျက္းွိဖါသညည္္။ အအကဖ္ါ ညစ္ညမ္းမမမျကး  
ရေကကာ္င လုဖ္ာန္းၚ္ာအ္တ္ာ္းးွိလုဖသ္ကးမျကး၊ ယကစဥရ္မကာ္းမျကးတိုုိ႔တ္ာ္ အေတု္ရးက္ါ ရ၀ဒနကကိလုညး္ 
 ရကကာ္း၊ ာလွံုးရးက္ါရ၀ဒနကမျကးကိုလည္းရကကာ္း ၚံစကးး ယ္္းွိရနဖါသည္ည္။  ရလးဖာ္းက္ာွာ္င ဇီးအိုာ္း္က 
မျကးသည ္အရတက္အတန္အလွမ္း က္ကရ၀းလျက္းွရိနသေ ာ္င ၄ား္း္ကမျကးတ္ာ္ ရနအိုာ္ေက သဘမျကးအတက္ ္
စိုးးိမ္ ယ္္းက မးွိရသက္လည္း လဖုာ္န္းၚ္ာအ္တ္ာ္းးွ ိ၀နအ္မ္းမျကး၊ ယကစဥ္ရမကာ္းမျကး၊ လဖု္သကးမျကးတိုုိ႔တ္ာ္ 
ၚံစကးးာုိာ္ ယ္ ္ရတ္႕းွိးဖါသည္ည္။ 

  
ရလအးည္အရသး္တိုာ္းတကးန္နမဘနကရကကက္ယဘဖုံ စက္ယာိၱးကးးကီးမျကးလုဖ္ာန္းၚာ္္အတာ္္းအလုဖ္လုဖ္ရနဖုံ 

 

ရလ႕လကရးးအ  ္႕မျကး္၏ ရလုိ႔လကစိစစ္ၚျကမ္ျကးအး တစ္းကလ္ွျာ ္ဒီဇယေ္ီ္ါလ ံ၈၂၀၀ ၚန္ုိ႔ကိ ု၂၄နကးီ 
အတာ္္း အသံုးေဖိဳရနရေကကား္ကိလုည္း စစ္ရေးရတ႕္းွိၚ ုိ႔းဖါသညည္္။ ဤရလအုညစ္ညမ္းမမမွက ရေမသကး 
ေဖိဳေဖာ္ေၚား္ာွာ္င ရေမသကးသဖိ္သည္းရစသည္င လုဖ္ာနး္အၚျိန္ကကလမျကးတ္ာ္သက ေ စ္ရဖာမည္ေ စ္ၿဖးီ 
ေိလုကေဖကးမျကးတဖေ္ာ္ေၚာ္းာွာ္င အေၚကးတည္ရေကက္ရးးလုဖာ္န္းမျကး ရေကာ္းက္သ္ည္ငအၚါ မးွာုိိာ ္
 ရတကငဖါရေကကာ္းရတ႕္းွိၚ ုိ႔းဖါသည္ည္။ 
 

အအက္ဖါရလအုညစ္ညမ္းမမရေကကာ္င သကက၀ဖတ္၀န္းကျာ္ဖျက္စးီရစေၚာ္းာွာ္င လဖု္ာန္းၚ္ာအ္ာၲးကယ ္
းိွေၚာ္းမျကးကို ကကကယ္္းန္အတ္က္ လုဖ္ာနး္ၚ္ာ္းွလိုဖသ္ကးမျကး၊ ယကစဥ္ရမကာ္းမျကး၊ ၀နအ္မ္း 
မျကးအကးလံုး ကို လိအုဖသ္ည္ငအကကအကယ္္ဖစစည္းမျကး၀တေ္ာ္ရစေၚာ္းေ ာ္ငလညး္ရကကာ္း၊ စကယ္ာၲးကး 
းကီးမျကး္၏ အာ္္ျာမ္ျကးကိ ုဖံုမွန္စစ္ရေးေကည္ငးွိဳေဖိဳေဖာ္ေၚား္ ေ ာ္ငလည္းရကကာ္း၊  ရေးလိဖ္ရသကက္ေၚား္မွ 
တကးေမစ္ေၚာ္းေ ာ္ငလည္းရကကာ္း၊ လုဖသ္ကးမျကး၊ ယကစဥ္ရမကာ္းမျကး၊ ၀နအ္မ္းမျကးကို ရလအုညစ္ညမ္းမမ   
းွိရနရသက လုဖ္ာန္းၚ္ာ္တာ္္ ဖါ၀ာ္ရေကာ္းက္လ္ျက္းွိရနရေကကာ္း အသဖိညကရဖးေၚာ္းေ ာ္ငရလျက႔ၚျကက 
ကယ္္ာိုာ္ဖါသည္ည္။ စီမကံိနး္အရကကာအ္အညရ္ က္သည္င အ  ္ုိ႔အစည္းအရနာွာ္ငလညး္ တစ္လတစ္းကိမ ္
ရလအု အးည္အရသ္းကို စမ္းသဖစ္စ္ရေးမတွတ္မ္း တာ္အကးးွိသာ္ငဖါသည္ည္။ 
 
အသာွံာ္ငတနုၚ္ါမမ (Noise and Vibration)  

က္န္ကးစ္ရ ျက္စက္မျကး၊ အာ္္ျာမ္ျကး၊ သတိၱိဳေ တ္စက္မျကးမအွ္က္းွသိည္င အသံာွာ္ငတုန္ၚါမမမျကးကိ ု
ကကက္ယရ္လျကုိ႔ၚျးန္အလိုုိ႔ာွကအာ္္ျာမ္ျကးကိုဖံုမွန္အနိ္းသမိ္းေဖိဳေဖာေ္ၚာ္း၊ ညဖုိာ္း  လုဖ္ာန္းၚ္ာ္ရေကာ္းက္္ 
 ေၚာ္းကိတုကးေမစ္ေၚာ္း၊  အလုဖ္ၚျနိ္ကန္ုိ႔သတ္ေၚား္တိုုိ႔ေ ာ္င ကကကယ္္ရလျကငၚျာုိာ္ဖါသည္ည္။ ဤအၚိိုကမ္မ 
ေ စ္ာိုာ္ရေၚသည္ တည္ရေကက္ရးးကကလ တစ္ၚတုည္းအတာ္္းသကးွိာုိာ္မည္ေ စ္ၿဖးီ လုဖ္ာနး္လညဖ္တ ္  
အတု္လုဖရ္သကကကလတ္ာ္ းိွာုိာ္လမ္ိုိ႔မည္မဟတုဖ္ါည္။ 
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းက္သန္း္ရသကမိးုရးာွာ္ငရေမရအကကရ္းညစည္မး္ေၚား္ (Surface water/Groundwater Contamination)  

 230 kV တက၀ါတိုာ္မျကးစိကုအ္ဘးနအ္တက္္ရအကက္ရေၚၚ ံ
အုတ္ေမစလ္ုဖ္ာန္းမျကး၊ းံုးၚန္းာွာ္င၀န္အမ္း အိမး္က 
အရေကကအ္စဥးီမျကးေေကကလ္ုဖ္ေၚား္ာွာ္င ဓါတအ္ကးၚ ္းံု 
 ရေကကလ္ုဖ္းန္ အုတေ္မစ္ၚျေၚား္လဖု္ာန္းမျကးအတက္ ္
ရေမတဘးေၚာ္း လုဖ္ာနး္မျကး ရေကာ္းက္္းကတ္ာ္လည္းရကကာ္း၊ 
က္န္ကးစလ္ုဖ္ာနး္မျကးကိ ု ရေကာ္းက္္းကတ္ာ္လည္း 
 ရကကာ္း၊ ရေမရအကကရ္းအကုိလုုဖ္ာန္းရေကာ္းက္္စစဥက္က 
လအတ္ာ္း ယကယီညစ္ညမ္းမမမျကးေ စ္ရဖာရစဖါသည္ည္။ 
လုဖ္ာနး္ၚ္ာအ္တာ္္း ဖစစည္းမျကး စုဖံုအကးးွိေၚာ္းာွာ္င အမမိက္ 
သးိကု္မျကး၊ ဖံုးၚ္ံမျကး၊ အုဖဖ္ိုးၚ္ံမျကးာွာ္င ရေးဖံုးမျကး၊ ဓါတ ု
ဖစစည္းမျကးစုဖံုအကးးွိေၚာ္း တိုုိ႔ရေကကာ္ငလညး္ မိုးး္ကစစဥက္ကလ 
အတာ္္း ရေမရအကက္ရးအ ု ညစ္ညမ္းမမကိုေ စ္ ရဖာာုိာ ္

ရစဖါသည္ည္။ ေိလုကေဖကးမျကးအကးးွိစစဥ္ာာွ္င ကိုာ္တယ္တ္ည္ရေကကစ္စဥ္ မက္ မးွမဖျက္စီးရစးန ္
သတိးကးီစ္ကလုဖက္ိုာ္ ရေကာ္းက္္ရစဖစ္၍လည္းရကကာ္း၊ စန္္ုိ႔ဖစ္ဖစစည္းမျကး စနစ္တကျစဖုံုအကး းိွရစေၚာ္း 
ေ ာ္ငလညး္ရကကာ္း ညစ္ညမ္းမမကို ရလျကငၚျရစာုိာ္ဖါသည္ည္။ 
 
ရးစးီရးလကရကကား္မန္ရ္စေၚား္ (Hydrology and Minimization of rain water flow)  

မိုးးကသီကကလအတ္ာ္း ရေမေလီႊကတိကု္စကးမမကုိ ကကကယ္္းနအ္တက္လ္ည္းရကကာ္း၊ ရးစးီရးလက 
 ရကကာ္းမ္နရ္စးနအ္တက္လ္ည္းရကကား္၊ရးစီးာမနး္ကိအုိန္း သမိ္းတည္တုိ႔ံရစးနအ္တက္္လညး္ရကကား္၊    
 ရးရေမကာ္းမျကး္၏အေိုား္မျကးကို အိန္းသိမ္းအကးးွိေၚား္၊ အမိမက္သးိုက္မျကး မးွိရစေၚာ္းေ ာ္င းကိိဳတာ္စီမ ံ
အကးးွသိာ္ငဖါသည္ည္။ အနညအ္ိုာက္န္မျကး၊ သ အိန္းတမမံျကး၊  ရးရေကကား္အနိ္းလုဖ္ာနး္ မျကးရေကာ္းက္ ္
ေၚား္ေ ာ္ငလည္း အအက္ဖါေိုးကျိိဳးမွကကကယ္္ာိုာရ္ေကကာ္း  ရတ္႕းွးိဖါသည္ည္။ 

 

 
ရေမေလီႊကတိကု္စကးမမကကကယ္္းနသ္ အိန္းတမံမျကး (Typical drain over slopes) 
  



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 11 
 

ေိလုကေဖကးမျကးကိာုတ္ယ္တ္ဖေ္ား္ေၚား္ (Handling of PV Solar Panels) 

သဟံာ္္လန္မျကးကိ ု ရေမးကးီအတာ္္းသိုုိ႔ ၂ မတီကမ ွ ၃ 
မီတကအနက္ဖိုာအ္ေ စ္းိကုသ္္ာ္းၿဖီးရနကက္၄ား္   
သံာတု္မျကးရဖာတ္ာ္ ေိုလကေဖကးမျကး တဖေ္ာ္းန ္
အတက္အ္လဘမီနယီမ္ ရကကာ္မျကးကိုစဦးစက္ အတု္လဖု ္
တဖေ္ာ္မည္ေ စ္ဖါသည္ည္။ 
အေိဖုါအလဘမနီီယမရ္ကကာမ္ျကးရဖာတ္ာ္ 
ေိလုကေဖကး မျကးကိတုဖ ္ောမ္ည္ေ စ္ဖါသည္ည္။ 
လုဖ္ာနး္အရကကာအ္အည္ရ က္သဘသည ္ အေိုဖါ 
ေိလုကေဖကးမျကးကိ ု လဖုာ္န္းၚ္ာအ္ရးကကသ္ယယ္ဘ 
လကၿဖီးရနကက္ ဖံုတ္ာ္ ေဖအကးရသက S1, S2 ာွာ္င S3 
စသည္င စုဖံုအကးးွသိည္င ရနးကမျကးတ္ာ္ စနစတ္ကျစုဖံု 
အကးးွိၿဖီးရနကက ္တဖေ္ာ္းန္ အၚျိနက္ျရးကကရ္သက 
အၚါ တဖေ္ာ္ေၚာ္း လုဖ္ာန္းကိုရေကာ္းက္ ္
မည္ေ စ္ဖါသည္ည္။ အိုသိုုိ႔ေိလုကေဖကးမျကး ကိုစီမကံိုာတ္ ္
ယတ္ဖ္ော္းကတ္ာ္ ဖျကစ္ီးမမမျကးေ စ္ရဖာာုိာ္ဖါသညည္္။ တညရ္ေကက ္ရးးကကလာွာ္င လဖု္ာန္း 
လည္ဖတ္ရေကာ္းက္္စစဥက္ကလးွိ ေဖိဳေဖာအ္ိန္းသိမ္းေၚား္ လုဖ္ာန္းမျကးတာ္္ အအက္ဖါေိလုက 
ဖျက္စးီမမမျကးကိ ု စနစတ္ကျအုဖ္ဖိုးဖစ္၍ Recycle ေဖိဳလဖု္းန္ ေဖနလ္ညရ္ဖးဖိုုိ႔မည္ေ စ ္ ရေကကာ္းရ က္ 
ေဖအကးဖါသည္ည္။ လုဖာ္န္းၚာ္္ာွာ္င စီမံကိနး္ဧးယိကအတာ္္း အအက္ဖါ ေိလုကအဖျကအ္စီးမျကးကိ ု
အကးသိုးန ္္ိုရဒါာ္မျကး ရေကကလ္ုဖ္မည္မဟတု္ဖါရေကကား္လည္း ရ က္ေဖအကးးွိ ဖါသညည္္။  
 
ယကစဥလ္မး္ရေကကား္အာိၱးကယက္ား္းာွး္ရးး (Traffic Flow) 
စကယ္ာၲးကးးကးီမျကးကိ ု လုဖ္ာနး္ၚ္ာသ္ိုုိ႔သယယ္ဘဖိုုိ႔ရေကာ္းကတာ္္လညး္ရကကာ္း၊ ရေကက္လုဖရ္းး 
လုဖ္ာနး္သံုးဖစစည္းမျကးလုဖ္ာန္းၚ္ာသ္ိုုိ႔သယယ္ဘဖိုုိ႔ရေကာ္းကတ္ာ္လည္းရကကား္၊ ကလိဖ္ရေမ၊ အတု္သ  
 ရကျကက၊္ ဒီဇယ္ာွာ္ငအေၚကး စကက္ိးယိကတန္ေကဖလကမျကးကို သယ္ယဘဖိုုိ႔ရေကာ္းက တာ္လ္ည္းရကကာ္း၊ 
မာ္းကဘး-ဖဒါနး္-အမ္းလမး္တရလွျကကတ္္ာ္စနစ္တကျးွရိစးန္ စီမံၚန္ုိ႔ၚ ္ေၚာ္း၊ ေိုား္ကတုမ္ျကး  ရးးေ္ အကး 
းိွေၚာ္း၊ မီးေလိုက္ာာွ္င အၚျက္ေဖမးီမျကးတဖေ္ာ္ေၚာ္း၊ လဖု္ာန္းၚ္ာ္မွ  တက၀န္းွသိဘတစဦးအကး တက၀န္ၚျ 
အကးေၚာ္းေ ာ္င ယကစဥအ္ာၲးကယ္ာွာ္င ယကစဥလ္မ္းရေကကာ္းသဖိ္သည္းမမကို  ရေ ရလျက့ အနိ္းသိမး္ာိုာ္ဖါသညည္္။ 
အအဘးသေ ာ္င မန္းရးႊစက္ရတက္ကုးကးဖ္ ရတက္ကကလအတာ္္း ၚးးီသက္းလုဖသ္ကးေဖညသ္ဘမျကးအကး 
အရာွကကအ္ယကွ္မေ စ္ရစးန္အလိုုိ႔ာွက၊ စီမံကနိ္းအ၀ာ္အအက္ရ္ဖါက္ရနးကတ္ာ္ အအဘးေကဖ္မတ ္
တက၀န္ၚျအကးသာ္ငဖါရေကကာ္းရတ္႕းွးိဖါသည္ည္။ ဖံုစံတ္ာ္ရ က္ေဖအကးသက ုိ႔သိုုိ႔ တည္ရေကက္ရးးကကလ 
အတာ္္းာွာ္င လုဖ္ာန္းလည္ဖတ္စစဥက္ကလအတာ္္း ယကစဥ္းဖ္နကးးန္ရနးကမျကးကိ ု လံုရလကကစ္္က 
အည္ငသ္ာ္းတည္ရေကက္ဖါက လုဖ္ာန္းၚာ္္အတ္ာ္း အော္ရေဖရၚျကရမ႕္စက္ယကစဥမ္ျကး၀ာအ္က္္လကာုိာ္ 
ရေကကား္ရတ္႕းွိးဖါသည္ည္။ 
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သကး္ွဇိ၀ီဖတ၀္နး္ကျာအ္ၚိိကုမ္မရလျကငၚျရးးလဖုာ္နး္မျကး (Biological Mitigation Measure)  

စီမံကိနး္ရနးကတၚလုံုးးွိ အာ္တိုာ္းရတကရေၚကက္ာွာ္င းက္္ေဖတ္ရးကရာွကရတကရေၚကက္မွ သစ္ဖာ္ၿၚံိဳာယ္ ္
အကးလံုးအေဖာ္ အရဖာယရံေမလႊကကိုဖါ  ယ္းွကးဖစ္းသည္ေ စ္းက ဤအိၚိကု္မမကို ရလျကုိ႔ၚျသည္ငလုဖာ္နး္ 
တ္ာ္ ရအကက္ဖါလုဖအ္ံုးလုဖန္ည္းမျကးကို အသံုးေဖိဳးမည္ေ စ္သည္ည္။ 

 
 

- စီမံကိနး္အနးီအနကး၀နး္ကျား္ွိ  ုန္းေိုးရေမာွာ္ငသစ္ရတကအဘအဖ္မမမးွသိည္င ရနးကမျကးတ္ာ္ 
မဘးာ္းရဒသရဖါကသ္စဖ္ာ္မျိိဳးမျကး စိကု္ဖျိိဳးရဖးေၚာ္းည္။ 

- ရကျးလက္ရနေဖည္သဘတိုုိ႔ဖါ၀ာ္လုဖ္ရေကာသ္ည္င Community Forestry ေ စအ္္န္းရအကာ ္
ကဘည ီရဖးေၚား္ည္။ 

- ေဖည္သဘလဘအုကိ ု ရ္ဟစနစတ္နက္ိုးာွာ္င ဖတသ္ကသ္ည္င ္ံုိ႔ၿ ိိဳးရးးေိာု္းက  ရးးွည္တညတ္ံငမမ 
အရေကကာ္း အသဖိညကေမာ္ငမကးလကရစရးးလုဖ္ာန္းကို ရကျကာ္းဖညကရးးာွာ္ငတ္  က္ဖစ္၍ (Environ-
mental Education) စီမံကနိ္းလုဖရ္ေကာ္ရအကက္ဖံငရဖးေၚာ္းာွာ္င 

- ရနရးကာ္ေၚည္စ္မ္းအာ္သုးံလျွဖ္စစ္ဓကတအ္ကးရဖး (Large-scale solar power) စီမံကိနး္  
ေ စ္သညာ္ွာ္ငအညီ ဖတ၀္န္းကျာအ္ိၚိကု္မမရလျကုိ႔ၚျရးးအတက္္ လဘမမစီဖက္းအကျိိဳးေဖိဳမမ   ေိုာ္းက 
လုဖ္ာနး္မျကး (CSR) လဖုာ္န္းာွာ္ငအတဘသံုးစ္ မည္င ရာရ္ေကးလျကအကးၚျကက္ို စမီၚံန္ုိ႔ၚ ္ရးး   
လုဖ္ာနး္ရာ၌ အရကကာအ္အညရ္ က္ရေကာ္းက္္းန္ သတ္မတွအ္ကး းေၚာ္းတိုုိ႔ေ စ္သညည္္။ 

 
လဘမမ၀နး္ကျာရ္ဖာအၚိိကုမ္မရလျကငၚျရးးလဖုာ္နး္မျကး(Social Mitigation Measure)  

ဤစီမံကိနး္ရေကကာ္င လဘမမ၀နး္ကျာရ္ဖာအိၚိကု္နစန္ကရစရသက အကျိိဳးသက္ရးကက္မမမျကးကို တိုာ္းတက 
းန္ ရအကကဖ္ါ အၚျက္မျကးကို အေကံေဖိဳရေ္းရား္တာ္ေဖဖါသည္ည္။  

 ရနရးကာ္ေၚည္စ္မ္းအာ္သုးံ ဤစီမံကိနး္သည ္ ေမန္မကာုိာ္ာံအရနေ ာ္င ဖအမေုံး စီမကံနိ္းးကးီေ စ္ 
ရသကရေကကာ္ငအ ္ ႕းိွတက၀န္းိွသဘမျကးသည ္ ရကျးး္ကသဘေဖည္သဘမျကးာွာ္င ရတ္႕ေုံေဖးီ ဤစီမံကိနး္ 

စမံီကိန္းီးပတ္၀န္းီးက်င္အနီီးႀကိ  ီးး ပင္ကာကကယ္ေးတာ 
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ရေကကာ္င ဖတ္၀န္းကျာ္အရဖာေုိးကျိိဳးသက္ရးကက္မမ အနည္းေုံးေ စ္မည္ ေိုရသက ရေကကာ္င 
မစိုးးိမ္ေကးန္ရကျးး္ကရနေဖည္သဘမျကးအကးဖညကရဖးရဟကရေဖကဖ ္မျကး လုဖသ္ာ္ငဖါသညည္္။  

 ရလးဖာ္းက္သကးမျကးကို စီမကံိန္းရနးကာွာ္ငအနေီုံးေ စ္ရသကရေကကာ္င အလုဖ္အကိုာ ္ အၚ္ာ္င 
အလမ္းမျကး ရဖးေၚား္နည္းလမ္းေ ာ္င ကဘညသီာ္ငဖါသည္ည္။ အိသုို႕ ရကျးးက္သဘရကျးးက္သကးမျကး 
အလဖု္အကိုာအ္ၚ္ာ္ငအလမ္းးးိွရးးာွာ္ငဖတသ္က္ၿဖီးရေး္ရား္တိာု္ဖန္ရကျးးက္စီမအံု
ဖ္ၚျိဳဖသ္ဘာွာ္င ရကျးး္ကးိွလဘေကီးသဘမမျကးစုရဖါာ္းၿဖးီ အ ္ ႕တစ္  ္႕  ္႕ဖစ္၍ ဤစီမကံိန္းကမုၸဏီာွာ္င  
ရေ္းရာ္းသာ္င ဖါသညည္္။  

 စီမံကိနး္အရကကာအ္အည္ရ က္လုဖ္ရေကာ္စစဥက္ကလအတ္ာ္ ကုမၸဏီအရနာွာ္င ရလးဖာာ္ွာ္င 
ဇီးအိုာ္ရကျးး္ကသဘ/ရကျးးက္သကးမျကးာွာ္င ေကေ္ံရးးရကကာ္းရကကာ္းမ္န္မန္္ ရေဖရေဖေဖ စ္ေဖစ္ 
းွိးန္ နည္းစနစက္ျကျစီစစဥ ္ရေကာ္းက္သ္ာ္ငဖါသည္ည္။  

 ရလးဖာ္ရကျးးက္းိွရေမးကမျကးအတက္္ ရလျက္ရေကးရာရ္ဖးးကတ္ာ္ ရေမဖိုာေ္ိုာသ္ဘမျကးာွာ္င 
စနစ္တကျ ေဖနလ္ည္စစ္ရေးသုံးသဖ္ေဖးီ ရစငစဖ္ညိွာိမာ္းသာ္ငဖါသည္ည္။  

 ကုမၸဏီအရနေ ာ္င ရကျးးက္သဘရကျးးက္သကးမျကးာွာ္င ေက္ေရံးးရကကား္မ္နမ္ွသကလွျာ ္
 ရနကက္လကမည္င  အၚကအ္ၚ မျကးကို ရကျက္လႊကးာိုာမ္ည္ေ စ္ဖါသည္ည္။ ရကျးး္ကအတက္ ္
လဘမမရးး ေိုာ္းကလုဖ္ာန္းစစဥမ္ျကးကိုလညး္ စစဥေ္က္ မေဖတလ္ုဖ္ရေကာ္ရဖးသာ္ငဖါသည္ည္။  

 လွျဖ္စစ္ဓကတ္အကးရဖးစမီံကနိ္းသည္ အိုရကျးး္ကမျကးအနီးတ္ာ္ အရကကာအ္အည္ရ က္ 
 ရေကာ္းက္္မည္ေ စ္ေၚာ္းရေကကာ္င အိုရကျးးက္သဘရကျးးက္သကမျကး အရနေ ာ္င ၄ာ္းတိုုိ႔အတက္ ္
လွျဖ္စစ္မီးးးိွရးး ရေကား္က္္းကတ္ာ္ လဘမမစီဖက္းအကျိိဳးေဖိဳမမ ေိုား္ကလဖု္ာန္းမျကး (CSR) 
အရနေ ာ္င ဖအမအရးးးကီး အစအီစစဥတ္စ္ၚအုရနအေ စ္ ဖါ၀ာ္မည္ေ စ္ရေကကား္ ရ က္ေဖသာ္င 
ဖါသည္ည္။   

 ဤစီမံကိနး္အတ္ာ္း သစ္ရတက ဧက ၈၀၀ ရကျက္ ုံးလမ္္းလွျက္းိွရသက သစ္ဖာ္မျကး၊ ၚျိဳံဖတု ္
မျကးာွာ္င ရတကအဖု္မျကးးာွ္းလာ္း ယ္းွကးမွကေ စ္ေဖီး အနးီအနကးးိွ  ရကျးးက္သဘူ ရကျးးက္သကး   
မျကး္၏ စိုးးမိ္မမကိရုေ ရ ျကကာ္ိုာ္းန္  ရကးဖတ္၀န္းကျာ္းိွ က္ာ္းေဖာ္မျကးကိ ုစမ္း္လမ္းစိုရေဖသည္င 
သစ္ရတကဖျိိဳးၚား္မျကးတည္ရအကာ္ရဖးသာ္ငဖါသည္ည္။   

 စီမံကိနး္ အရကကာ္အအညရ္ က္ ရေကာ္းက္သ္ဘသည ္ ရကျးးက္သဘူရကျးးက္သကးမျကး္၏ 
လယ္ယကရေမေုံးးမံးမမမျကးသကမက ၄ာ္းလယ္ရေမရဖာ းိွသီာံွမျကးေုံးးမံးမမ အတက္္ဖါ  ရလျက္ရေကး 
 ရာရ္ဖးးန္လိအုဖသ္ည္မျကးကို ေကိိဳတာ္ေဖာေ္ာအ္ကးသာ္ငဖါသညည္္။  စီမကံိန္း  အရကကာအ္ 
အည ္ရ က္ရေကား္က္သ္ဘသည္ ရဒသအော္င၊ ရကျးးက္အော္င အကဏကဖိုာ္မျကးာွာ္င အေၚကးဖါ၀ာ ္
ဖတသ္ကသ္ဘမျကးာွာ္င (ဖံုစံ-၇)အး လယယ္ကရေမဖိာု္ေိာုမ္မ စကၚျိဳဖ္မးိွရသက္လည္း ဤစီမံကိန ္
ရေကကာ္င လယယ္ကရေမမျကးအသိမ္းၚအံကးးရသက လယသ္မကးမျကးာွာ္ငဖါ ရေး္ရား္ညွာိိမာ္း သာ္ငဖါ 
သည္ည္။    

 ရကျးး္ကရနေဖည္သဘမျကးသည ္ စီမံကနိ္းရေကာ္းက္သ္ဘ္၏ လဘမမစီဖက္းအကျိိဳးေဖိဳမမေိုား္က လဖ္ုာနး္ 
မျကးအရနေ ာ္င လွျဖ္စစ္မီးးးိွရးး၊ စက္ရးတ္ာ္းမျကးာွာ္င  ရကျကား္အရေကကအ္အုမံျကး  ကို 
 ရေကကလ္ုဖလ္ွ်ဴဒါန္းရဖးရစၚျာ္ေကသည္ည္။  စီမကံိနး္ရေကာ္းက္သ္ဘမျကးသည ္ ရကျးးက္သဘူ 
 ရကျးး္ကသကးမျကး္၏ လိုအဖၚ္ျကအ္ကးလုံးကိ ုမေ ည္ငေညး္ရဖးာုိာ္ဖါက ရကျးး္က ရၚါာ္းရေကာ ္
မျကး၊ ရကျးးက္လဘေကးီမျကး ာွာ္င ရကျးးက္ရနေဖည္သဘမျကးာွာ္င ရတ္႕ေုံၿဖးီ စဦးစကးရဖး လုဖ္ရေကာ္ 
 ရစလိသုည္ငအးကမျကးကို ရမးေမန္းာိာု္ဖါသည္ည္။ ရတ္ုိ႔ေုံးကတ္ာ္ ၚ ္ေၚကးေၚာ္းမးိ ွလဘတိုား္အကးလုံး   
ဖါ၀ာ္ာိုာ္းနစ္ီမံရေကာ္းက္သ္ာ္ငဖါသည္ည္။ 
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Environmental Management and Monitoring Plan (EMP) 

ဖတ၀္နး္ကျာေ္ိာုး္က စမီၚံန႕္ၚ္ ရးးာွာ္င ရစကာ္ငေကည္ငစစရ္ေးရးး အစအီစစဥ ္(EMP) 

သကက၀ဖတ္၀န္းကျာ္ာွာ္င လဘမမဖတ္၀နး္ကျာ္ အိၚိကု္မမအလကးအလကရလျကငဖါးရးးာွာ္ငဖတသ္ကဖ္စ္၍ ေမန္မက 
ေကရကးသုရတသနအ ္ ႕မွ ဖတ္၀န္းကျာ္ေိုား္က စီမံၚန႕္ၚ္ ရးးာွာ္င ရစကာ္ငေကည္ငစစ္ရေးရးး အစီအစ စဥ္ 
ကိုရးးေ္ ရဖးအကးေဖးီေ စ္ဖါသည္ည္။ ဖတ၀္န္းကျာေ္ိုာ္းက စီမံၚန႕္ၚ္ ရးးာွာ္င ရစကာ္ငေကည္င စစ္ရေးရးး  
အစီအစစဥလ္ုဖ္ာန္းစစဥ္မျကးတာ္္ အကျိိဳးသကရ္းကက္မမ ရလျကငရဖါုိ႔ရးးေိုား္ကတိုာ္းတကမမမျကး၊ အကျိိဳး 
သက္ရးကက္မမ ရလျကငၚျရးးေိုာ္းက တိုား္တကမမမျကးမျကးကို ရေကာ္းက္္မည္င တက၀န္းိွသဘမျကး (သိ႕ုမဟတု)္ 
အ ္ အစည္းမျကး၊ ရစကာ္ငေကည္ငစစ္ရေးမည္ငနည္းလမ္းာွာ္င အေကိမအ္ရးအတ္က္မျကး အရေကကား္ကိ ု
သကက၀ဖတ္၀န္းကျာ္ာွာ္င လဘမမဖတ္၀နး္ကျာ္အရဖာ ေ စ္ာိုာ္ရေၚးိွသည္င အကျိိဳးတစ္ၚုၚျာ္းစအီတက္ ္
အေကေံဖိဳရေ္းရာ္းအကးေဖးီေ စဖ္ါသည္ည္။  ဖတ္၀န္ကျာ္းေိုား္က စီမံၚန္ုိ႔ၚ ္ရးးာွာ္င ရစကာ္ငေကည္င စစ္ရေးရးး 
အစီအစစဥ္ရေကာ္းက္္းနၚ္န္ုိ႔မွန္းလျကအကးရာ္စကးာ္းကိလုည္းရ က္ေဖအကးဖါသည္ည္။ ဖတ္၀န္းကျာ္ေိုား္က  
စီမံၚန္ုိ႔ၚ ္ရးးာွာ္င ရစကာ္ငေကည္ငစစ္ရေးရးး အစအီစစဥအ္ရသးစတိက္ို ဤအစီးာ္ၚံစက္၏ 
အၚန္း(၈)တ္ာ္ ရ က္ေဖအကးဖါသညည္္။ စီမကံိနး္ရေကာ္းက္သ္ဘအရနေ ာ္ငဖတ၀္န္းကျာေ္ိုာ္းက  
စီမံၚန္ုိ႔ၚ ္ရးးာွာ္ငရစကာ္ငေကည္င စစ္ရေးရးးအစအီစစဥက္ိ ု အၚျိန္ာွာ္ငတရေဖးညီမွန္မနွ္ကန္ ရေကာ္းက္္းန္ 
တက၀န္းိွဖါသည္ည္။   

ေဖညသ္ဘ႕သရကကအကးၚအံကးေၚား္ (Public Consultation) 

ေဖည္သဘုိ႔သရကကအကးၚယံဘဖ ္ကို ရကျးးက္ာွစ္းက္လုံးတ္ာ္ ကျာ္းၚ ငဖါသည္ည္။ ရလးဖာ္ရကျးးက္တာ္္ ေဖညသ္ဘုိ႔ 
သရကကအကးၚယံဘဖ ္တ္ာ္ မာ္းကဘးေမ႕ိနယ္ောဆနယ္-၁ ္၏ လတ္္ရတက္ကိုယ္စကးလယွ၊္ GEP (Myanmar) 
ကုမၸဏီ္၏ အရအ္ရအ္မန္ရန္ျက၊ စီမကံိန္းအရကကာအ္အည္ရ က္ရေကာ္းက္္မည္င ရနးကမွ   ရကျးး္က 
အုဖ္စု အကဏကဖိုာ္မျကး၊ ရကျးး္ကရနးဖမ္ိးဖ္ မျကး၊ လယသ္မကးမျကးာွာ္င ရကျးးက္သဘူ  ရကျးးက္သကးမျကး 
အဖါအ၀ာ္ လဘရဖါာ္း(၆၈)ရယကက္တက္ရးကကၚ္ ငေကသည္ည္။ အိုရတ္႕ေုံမမကို စကတ္ာက္ကလ (၁၂) 
းက္ရနုိ႔ နံနက္ဖိုာ္းရာ၌ေဖိဳလုဖ္ၚ ငေဖီး အၚျိန္ (၂)နကးီၚ ္မွျ ေကကေမာ္ငၚ ငဖါသည္ည္။ ဇီးအိာု္းက္ရာ၌  ရတ႕္ေုမံမတ္ာ္ 
အနီးအနကးးိွရကျးး္ကမျကး ရကျးး္ကသဘရကျးးက္းသကးမျကးာွာ္င လယသ္မကးမျကးအဖါအ၀ာ္ လဘရဖါာ္း 
(၃၈) ရယကက ္ တက္ရးကက္ၚ ငဖါသည္ည္။ GEP(Myanmar) ကုမၸဏီ္၏ အမမရေကာအ္းကးိွ မျကးလညး္ 
တက္ရးကက္ၚ ငဖါသည္ည္။ အိုရတ္႕ေုံဖ ္သည ္ စကတ္ာက္ကလ (၁၂) းက္ရနုိ႔ ရန႕လညတ္္ာ္ ကျာ္းဖၚ ငၿဖီး 
အၚျိန ္(၁)နကးီၚ ္မွျေကကေမာ္ငၚ ငဖါသည္ည္။  

အိုေဖညသ္ဘုိ႔သရကကအကးၚယံဘရတ္ုိ႔ေုံဖ ္ာွစ္ၚုတ္ာ္ အဓကိဖါ၀ာ္ဖတသ္တသ္ဘမျကးာွာ္င တစစ္ဦးၚျာ္း အလုိက္ 
 ရတ႕္ေုရံမးေမန္းမမမျကးဖါ၀ာဖ္ါသည္ည္။ အိုရတ္ုိ႔ေုံရမးေမန္းမမတာ္္ အစိးုး၀နအ္မ္း(၅)စဦး၊ ရကျးးက္ 
အကဏကဖိုာ ္ (၉)စဦး၊ ရလးဖာ္ရကျးး္ကမ ွ ရကျးးက္သဘရကျးး္ကးသကးမျကး၊ လယသ္မကးမျကးာွာ္င ရကျးး္ကးိွ 
ကကသကရးးရၚါာ္းရေကာ္မျကးာွာ္င ဇီးအိာု္ရကျးးက္မလွယသ္မကး(၇)စဦးာွာ္င ရကျးး္ကသဘ ူရကျးးက္သကး မျကး 
ဖါ၀ာ္ၚ ငဖါသည္ည္။  

ေဖည္သဘ႕သရကကအကးၚံယဘဖ ္ာွာ္င တစ္စဦးၚျာ္းအလိကု္ရတ္႕ေုံရမးေမန္းမမမွ းလကဒ္မျကးအး ရဒသ ေိာု္းက 
အကဏကဖိုာမ္ျကး၊ ရကျးးက္အကဏကဖိုာ္မျကးာွာ္င ရကျးးက္သဘရကျးးက္သကးမျကးသည္ ဤစီမံကိနး္ ရေကကာ္င 
ဖတ္၀နး္ကျာ္ေိာု္းက ဖျက္စးီ ေုံးးမံးမမမျကးအရေကကား္ကို အမျကးအေဖကးရ က္ေဖေၚာ္း မျိိဳးမးိွရေကကား္ သိုုိ႔ရသက္ 
စီမံကိနး္ရေကကာ္င သစ္ရတကသစ္ဖာ္မျကး ဖျက္စီးေုံးးမံးသ္ကးသည္ငအတက္ ္ သစ္ရတကေဖနလ္ည ္  
စိုက္ဖျိိဳးရးးစီမကံိန္းမျကး လဖု္ရေကာရ္ဖးမည ္ မရဖးမည္ကို အၚျိိဳ႕က စိုးးိမရ္ေကကာ္ငေကေကဖါသည္ည္။ 
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းဖ္းက္အကဏကဖိုာ္မျကး၊ းဖ္မိးဖ္ မျကး၊ လယသ္မကးမျကးာွာ္ငရကျးးက္သဘရကျးးက္သကးမျကးသည ္
ဤစီမံကိနး္ အရကကာ္အအည္ရ က္သဘအံမွ သဘတိုုိ႔္၏ လယ္ယကရေမအတက္သ္ကမက စိကု္ဖျိိဳးသးီာံွ 
အတက္္ရလျက္ရေကးရာ္ဖါ ရတကား္ေိုေကဖါသညည္္။ စမီံကိန္းေဖိဳလုဖသ္ဘအမံွလညး္ (ဖံုစံ-၇ အး) 
လယ္ယကရေမ ဖုိာ္ေိာု္မမစကၚျိဳဖ္မးိွရသက္လည္း ဤစီမကံိန္းရေကကာ္င လယယ္ကရေမေုံးးမံးသက္းရသက 
လယ္သမကးမျကးကိဖုါ ရလျက္ရေကးရာ္ရဖးရစလိုဖါသည္ည္။ 

ရကျးး္ကရနေဖည္သဘမျကးသည ္ စီမံကိနး္ရေကာ္းက္္သဘ္၏ လဘမမစီဖက္းအကျိိဳးေဖိဳမမေိုာ္းကလုဖ္ာန္းမျကး 
အရနေ ာ္င လွျဖ္စစ္မီးးးိွရးး၊ စက္ရးတ္ာ္းမျကးာွာ္င ရကျကား္အရေကကအ္အုံမျကးကို ရေကက္လဖ္ု 
လွ်ဴဒါန္း ရဖးရစၚျာ ္ေကသညည္္။   

ရကျးး္ကရနေဖည္သဘမျကးသည ္ကုမၸဏီအရနေ ာ္င စီမံကနိ္းာာွ္ငဖတသ္က္ရသကအလုဖအ္ကိုာ္ ရေကက္ောကေၚား္ 
ာွာ္င ဖတသ္ကဖ္စ္၍ ယၚအုကမ္က ဖ္ာ္ငလာ္းေမာ္သကမမးိွရစၚျာ္ေကသည္ည္။  ရကျးးက္သဘ ရကျးးက္သကးမျကး   
အရနေ ာ္င ကုမၸဏီ္၏အလုဖအ္ကုိာ္ရေကက္ောကစကမျကးကိ ု စီမံကိနး္္၏အနီးေုံး  ရကျးးက္မျကးေ စ္ရသက 
 ရလးဖာ္ာွာ္ငဇီးအာ္ရကျးး္ကမျကးတ္ာ္ ရေကက္ောကစကမျကးကဖ္ရစၚျာ္ေကဖါသည္ည္။ စီမကံိန္းမတွက၀န္းွသိဘ 
တစ္ရယကကက္ ဖညကအးည္အၚျား္ကိုေကည္ငဖစ္၍ ဤစီမကံိန္းအတ္က ္အလဖု္ၚန္႕အကးရေကကာ္း ရေဖကေိုၚ င 
ဖါသည္ည္။   

ရနကကအ္ဖအ္စည္းဖ ္မျကးတာ္္ GEP (Myanmar) ကုမၸဏီအရနေ ာ္င ာုိာ္ာံအော္င၊ ရဒသအော္င၊ 
ၚးိုာ္အော္င၊ ၿမိိဳ႕နယ္အော္ငာွာ္င ရကျးးက္(သိ႕ုမဟတု္)ရကျးးက္အုဖ္စအုော္င အကဏကဖိုာမ္ျကးာွာ္င 
းဖ္မိးဖ္ မျကးာွာ္င ရကျးး္ကသဘ/ရကျးးက္သကးမျကးာွာ္င ေကေ္ံရေဖကေိုးန္ ေက္သယ္္ရးးအးကးိွ (သို႕) 
၀န္အမး္တစ္စဦးစဦးအကးးိွာိုာ္သည္ည္။ ကုမၸဏီးိွအမမရေကာအ္းကးိွမျကးသည ္ အစိုးးအးကးိွမျကးာွာ္င 
 ရကျးး္ကရနေဖညသ္ဘမျကးကိ ု လုဖ္ာနး္အစအီစစဥ္မျကးာွာ္ငဖတသ္ကဖ္စ္၍ ရေဖကေဖာုိာ္းနာ္ွာ္င ရကျးး္ကရန  
ေဖည္သဘမျကးအရနေ ာ္င သဘတိုုိ႔္၏ ောဆမျကး၊ လိအုဖ္ၚျက္မျကးာွာ္င မရကျနဖ္ၚျက္မျကးာွာ္င နစ္နကၚျက္မျကးအကး 
ကုမၸဏီသို႕ရေဖကေဖးန ္မည္သိ႕ု လဖု္အုးံလဖု္နည္းမျကးေ ာ္င လုဖ္ရေကာ္ာိာု္ကိ ုေဖေိုသာ္ငဖါသည္ည္။  
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1.2 EXECUTIVE SUMMARY (ENGLISH VERSION) 

Project Description 
GEP (Myanmar) Co., Ltd. has initiated a Photovoltaic solar power plant project which is 
located at Minbu Township, 500km North-West from Yangon and 200km West of 
Naypyidaw. The land is 836 acre wide, hilly area beside Minbu–Padan-Ann road way, 16 
miles distance from Minbu, Magwe Region.  Location of main project is between Latitude 
N2217000 to N2220000 and longitude E674100 to E675000  
The project is designed to produce a gross annual output of 352300 MWh with a proposed 
gross generating capacity of 220.6 MW of direct current DC. The alternating current (AC) 
will be about 170 MW and to be sold to Ministry of Electricity and Energy through a new 
230 kV transmission line that is currently being constructed and to be located 1 mile south 
from site. The nearest sub-stations where electricity will be distributed to, the Mann Sub-
Station 15 miles east near Minbu and Ann Sub- Station 52 Mile west, near Ann. The project 
construction is expected to commence on March 2015 and will be completed on March 
2020. 
The project will construct in four phases. Phase 1.will be situated on 160 acre wide and 
will produce 50 MW, phase 2 will be situated on 160 acre wide and will produce 50 MW, 
phase 3 will be situated on 160 acre wide and will produce 50 MW and phase 4 will be 
situated on 356 acre wide and will produce 70 MW of DC ratings respectively. The 
complete project of solar power plant will be produce 220.6 MW DC power and will be 
invert to 170 MW AC power. Inverted AC power will be step up to 230 kV by three 50 MVA 
transformers and one 70 MVA transformer which will be installed at transmission yard. 
Electricity 230 kV AC power will be transmit into national grid.  
 

 
 

The terrain on the site before the construction and the image of solar power plant to be 
seen after the completion of construction process 

 
Surrounding Environment  

The solar power plant project of the GEP (Myanmar) Co Ltd is located at Minbu Township, 
500 km northwest from Yangon and 200 km west of Nay Pyi Taw. The land is 836 acres 
wide, hilly area beside Minbu-Padan-Ann road way, 16 miles distance from Minbu, Magwe 
Region.   
The land is in the Lay Pin-Ahing Ma proposed outside field forest conservation area under 
the Ministry of Environmental Conservation and Forestry. On the site, large trees are 
scarce and there are mostly bushes and small trees.  A significant feature is that there are 
a lot of small hills or mounds with steep slopes.  
The nearest villages from the sites are Lay Pin and Zee Aing.  Lay Pin village (435 
households) is located 1.27 miles to the South-West and Zee Aing village (190 
households) is 3.34 miles to the North-East.   
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Map of Minbu Township and Project location 

Potential Environmental Impact 
The environmental and social impact assessment team of MSR has conducted this ESIA 
study. The study team of MSR comprises three expert teams: the physical environment 
study team, the biological environment study team and the social impact assessment 
team. 
Impact on Physical Environment 
Physical environmental study team of MSR studied topographic map, site layout plan, 
hydrology report, design of storm water drains and associated structures, and conceptual 
design of the project. The team visited the site and observable locations of the proposed 
project and decided to collect samples as base line data for this environmental impact 
assessment. 
The study team found that soil could be impacted negatively at site by land preparation, 
construction, operation, and decommissioning. As baseline data, soil samples were 
collected to analyze soil nutrient and harmful heavy metal of the soil.   
Air could be polluted by dust emission, operating of machineries, which use diesel fuel at 
construction, operation and decommission phases. Ambient air quality baseline data was 
collected. 
Surface water and ground water could be impacted by oil spills, dumping of materials, 
dumping of solid waste. Surface and ground water samples were collected and analyzed 
water quality. Laboratory results of water samples were recorded as baseline data. 
 
Impact on Biological Environment 
The projects can cause undesirable impact on terrestrial ecosystem. This land’s forest 
cover is not closed type with thick trees and plants; it is open and dry type with scattering 
trees, but rich with wildlife if it can be kept in actual ecosystem. In terms of aquatic impact, 
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this area does not have visible change in aquatic ecosystem, but rather change of 
drainage. 

In conversion of landscape from forestland to industrial compound, this level size of 836-
acre removal of vegetation has an impact to the ecosystem’s functioning of the fragile 
ecosystem of such dry forest. Vegetation has many essential roles in the ecosystem. 
Primarily it is the first level in the terrestrial food chain upon which all organisms depend. 
Secondly vegetation provides habitat and cover for organisms, as well as providing 
stability of soils with its root systems. 

Habitat loss forces moveable animal to migrate to nearby habitable tree-covered areas, 
unmovable organisms and slow moving creatures are terminated. 

Potential toxic effects to plants and animals as a result of air- or water-pollutant discharges 
or waste-disposal activities of industries will also have negative impact on surrounding 
ecological function. 
Impact on Social Environment 
The two nearest villages to Minbu Solar Power Plant Project site are Lay Pin and Zee Aing 
Villages. Cultivation of beans and pulses and sesame is the mainstay of the local 
economy. There are livestock farmers who breed cows or goats. There is no rice cultivation 
in either village. The staple crops grown in both villages are beans and pulses and sesame. 
 
As the land of project area is under the controlled of the Ministry of Natural Resources and 
Enviromental Conservation, there was not much direct impact to the local community due 
to land acquisition for the project, apart from some households that grow crops on a few 
acre of land in the area. The area of land cultivated by the farmers in the project area is 
about 9.55 acre in total.  All disputes and claims for this 9.55 acres area has been settled 
as per Appendix 12.44, 12.43 and 12.46. 

The farmers and community members wanted the project developer to give 
compensations to the farmers not only for their crops but also for their land. They would 
like the farmers who lost their land in the project but do not have land ownership certificate 
(Form 7) to be compensated by the project developer. 
 

Impact Construction 
Phase 

Operation Phase Decommissioning 
Phase 

Soil Significant Risk Low Risk Moderate Risk 
Dust Emission Significant Risk Low Risk Moderate Risk 
Water Significant Risk Low Risk Moderate Risk 
Air pollution Significant Risk Low Risk Moderate Risk 
Noise & Vibration Significant Risk Low Risk Moderate Risk 
Solid waste Significant Risk Low Risk Significant Risk 
Traffic Flow Significant Risk Low Risk Moderate Risk 
Risk of Accident  Significant Risk Low Risk Significant Risk 
Visual Quality Significant Risk High Risk Moderate Risk 
Social Impact Significant Risk Significant Risk Moderate Risk 
Flora Significant Risk Significant Risk Moderate Risk 
Fauna Significant Risk Significant Risk Moderate Risk 
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Mitigation measure and Monitoring Plan 

This chapter outlines the necessary mitigation measures that will be adopted to prevent or 
minimized significant negative environmental impacts associated with the activities of the 
project during preparation phase, construction phase, operation phase and 
decommissioning phase. 

 
Physical Mitigation Measures 
Soil erosion 
At the rainy season of during preparation phase, construction phase and operation phase, 
soil erosion will be occurred at surface water exits. To avoid erosion along exits of five 
streams the developer should be monitored randomly at site and construction of sand 
traps, stilling basins and taming works will mitigate. Monitoring to proper drainage gradient 
and provision of soil erosion and conservation structures will mitigate soil erosion.  

  
Soil Erosion 

Dust emission  
Dust emission during preparation phase, construction phase and operation phase will be 
minimized through restricted speed control of earth moving machines, transport buses and 
traffic within the project site. Pouring water on road ways at site and excavated area cutting 
area, filling area and compacting area will reduce rising of dust in dry season. The 
contractor should install a wash deck at the exit way of the site to remove mud from 
vehicles which may become dust around the site and along the main road. Trucks need 
to install proper covers when carrying sand, river shingles and cement to avoid falling 
down along the main road and emission of particulates. 
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Pouring water on site 

Air Pollution 
Diesel combustion of earth moving machineries such as loaders, excavators, trucks, 
dumpers, bulldozers, back holes, compactors, road rollers, graders, diesel generators and 
management vehicles will contribute dust, CO2, NO2, and fine particulate matters (PM2.5 
and PM10). 

  
Air quality sample data collecting Heavy machineries working at site 

 
MSR survey team observed and collected air quality samples at proposed site. Air quality 
Haz-scaner machine is installed at the center point of the proposed site. Analytical data of 
air quality Haz-scaner analyzed and operated by Occupational and Environmental Health 
Laboratory experts, Ministry of Health, and the results indicates;  
 
Hydrocarbon HC is 9613 ppm and Methane CH4 is 17404 ppm.  
PM10 (24 Hr) is (24 ug/m3) which is lower than reference value (50 ug/m3). 
PM2.5(24 Hr) is (35.4 ug/m3) which is quite over than reference value.  
NO2 (1 Hr) is (11953 ug/m3) which is enormously higher than its reference value (200 
ug/m3). 
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SO2 (24 Hr) is (865.7 ug/m3) which is quite higher than its reference value (20 ug/m3). 
O3 (8 Hr) is (6960 ug/m3) which is very higher than its reference value (100 ug/m3). 
CO (1 Hr) is (76.3 ug/m3) which is very lower than its reference value (30000 ug/m3). 
VOCS (1Hr) is (88.6 ug/m3) which is lower than its reference value ( 400 ug/m3). 
 
Harmful substances and gas such as PM2.5, NO2, SO2 and O3 are significantly higher than 
reference value. These indicated emission of carbon particular content from exhausts and 
largely diesel fuels are burning around the site. Such emission and air pollution lead to 
several environmental impacts including global warming and human health as lungs 
problem, heart attack, asthma and irritate respiratory system which will lead to immature 
death.  
 
But the proposed project site is quite far from nearest villages, air pollution may not occur 
to these villages. Surrounding environment of proposed site will be effected air pollution 
impact to workers, operators and office staffs. During construction phase, a large quantity 
of preparation of gradient of earthwork will consume diesel fuel oil at proposed site, air 
pollution will be effected obviously. This impact will be effected during construction phase 
of the project. 
 
Collected data from developer and contractor, they have used 8200 gallons of diesel fuel 
for running of earth moving machineries which consumed 24 hours during construction 
phase of designated grading earth work. 

The existing base line analytical report of air quality is significantly higher than ECD 
standard but impact of air pollution is only temporary impact during preparing of earthwork. 
This impact will not become as a cumulative impact to environment. 

During preparing of earth work, provision of personal protect equipment (PPE) such as 
nose masks to workers, regular maintenance of machineries, educate to workers to 
understand working at the surrounding of hazards, educate not to smoke, monitoring to 
blue and black smoke from engine exhausts to engine tuning will be mitigate the impact 
of air pollution. Developer should install and record monthly air quality tests during 
earthwork and installation of PV solar panels. 

Noise Vibration 
Only during construction phase, noise and vibration impact will be minimized by 
construction machineries like as machines, excavators, loaders, dumpers, concrete 
mixers, vibrators and metal cuttings. To reduce the impact of noise and vibration, 
construction machineries should be maintain properly. Prohibition of working at night shift 
and limited working hours will mitigate noise and vibration impact during construction 
phase only. 
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Surface water/Groundwater contamination 
Concrete foundation process at 230 kV towers, Sub-
station construction, office building constructions and 
construction of quarters and residents will excavate 
surface earth. Deeply excavated foundation will pass 
through water layers and water body at ground. Cast 
in place foundation process needs to use cement and 
hardener chemicals. These would be take place in 
ground water till setting time of concrete. Temporary 
contamination of ground water will occur during 
concrete construction. The negative impacts during 
construction phase, especially at rainy season, 
surface water and ground water will be contaminated 
by stacking of solid waste, oil spill, improper storage 
of fuel oil, chemical and hazardous materials, piling of 
construction materials, handling of PV solar panels, 
transporting of materials and disordered sewage 
disposal. 

 
Hydrology and Minimization of rain water flow 

During rainy season, to control soil erosion and land slide at site, it is needed to control 
the velocity of rain water. It should be made ensure that leveling the drains can be 
minimized at construction phase. Construction of concrete drains at steep levels and 
proper gradient at temporary drain can control the velocity of rain water and unnecessary 
erosion. To mitigate unnecessary erosion and land slide, developer needs to construct 
sedimentation basins, sand traps and taming at water outlet areas. 

 
Typical drain over slopes 
 

Handling of PV Solar Panels  
The developer will install PV solar panels at racks, which 
are constructed as super structure framework above 
pressed pile foundation. PV solar panels will be imported 
and carried to worksite. There may not storage warehouse 
at project yard. The developer will stack PV Solar panels at 
stacking yards S1, S2, and S3 and will be delivered for 
installation. During construction and operation phase 
substitution of damage panels will be used from spare 
stacking at stacking yards. The developer has planned to 
remove damages of PV panels with safety package. There 
is no plan to be stored at ware house, buried or incineration 
at site. The package and damage of solar panels would be handled systematically by 
expertise persons. Negligence of handling and dispose of damaged PV solar panels, these 

Drain Network 
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materials pose serious environmental and public health by gallium arsenide, copper-
indium-gallium-diselenide and cadmium telluride. Such as dangerous and harmful 
elements will be followed through with the rainwater and surrounding environment along 
the streams will be impacted negatively. 
 

Traffic Flow 

Proper planning of transportation of heavy machineries and construction materials will 
reduce unnecessary traffic congestion. During construction and operation phase, 
assignment of a staff at the entrance of project site will mitigate disturbance of traffic flow 
during Shwesettaw Pagoda festival. Installing road signs, caution signs and traffic signal 
lights will mitigate traffic congestion and help a smooth flow of traffic around proposed site 
during construction phase. The developer has planned car parking spaces at the entrance 
of office compound. At operation phase, office vehicles and workers ferry will be entered 
at site that there may be not traffic congestion.  
 

Biological Mitigation Measures 
The removal of trees and land leveling over whole project site causes negative impact on 
wildlife and ecosystem of the forested area in the landscape. Recommended mitigation 
measures to minimize the negative impact to the biological environment are listed below. 

 All the marginal and common 
lands available in the nearby area 
should be brought into a plantation 
program giving priority to native 
species for good green cover. 
 Community Forestry 
(people’s committee at village 
level) should be placed in the 
center of redevelopment efforts so 
as to provide protection of common 
property resources, local 
employment, and local people’s 
participation. 
  

 Raising public awareness upon 
presence of healthy ecosystems where trees and wildlife including micro-organisms and 
invertebrates should be present to maintain food-chains, food-webs, and biogeochemical 
cycles balanced should be strengthened assisting with an environmental education 
program in the region. 
 As a large-scale solar power project, management should have separate budget 
to provide CSR and mitigating activities of negative impacts of Solar Power.  

Social Mitigation Measures 
Measures to mitigate negative social impact of the project are recommended as follows: 
As this solar project is the first and foremost project in Myanmar, the party concerned 
should meet the local people and give educative talk to let them know that they should not 
be worried about it because it will have the least effects on the environment. 

 In order to help Lay Pin villagers, as their village is closest to the project, they 
should have more job opportunities to work for the village. In order that to happen, 

Outside field forest conservation area 
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the administrator of the village and village elders should form a team to help the 
villagers know about job vacancies in consultation with the project developer.  

 During the period of the project implementation, arrangements should be 
systematically made by the company in order that relations with the community of 
Lay Pin and Zee Aing villages would be smooth and good. 

 Compensation for land of Lay Pin village should be systematically reviewed and 
negotiations with the land-owners should be held. 

 Only if the company is on friendly terms with the villages, difficulties that could 
come up in the future will be overcome. Activities related to social activities for the 
villagers should be constantly done. 

 As a big electricity-generation project is about to come into being near them, the 
first priority of providing electricity to them should be included in the agendas of 
CSR activities. 

 During the project, as the trees, bushes and groves that cover over 800 acres of 
forest area have been felled and cleared, the surrounding area of the open field, 
that can be seen should systematically be reinstalled with lush green plants by 
creating greening nurseries so that it will alleviate the worries of people in the 
neighbourhood. 

 Developer has formulated the clear CSR plan to include  
a. Development Plan of Water Supply system in Rural Area  
b. Development Plan of Solar Power for Household Use in Rural Area  
c. Development of Plan of Health Clinic Center 
d. Development Plan of Education, Schools and Libraries  

              which will cover all nearby villages and expand to further villages during the   
              30 Years CSR paln. (See Appendix 12.55)  

 GEP (Myanmar) ha contributed Dry Zone Greening Committee for the replantion 
trees in accordance with field survey and this field survey was conducted by 
Magway Region Forestry Department. (See Appendix 12.49) 

 All necessary compensation for land has been contributed  by GEP (Myanmar).. 
 Community members want to have electricity installed, tube wells sunk, and 

school buildings constructed as part of the developer’s CSR activities or as 
donations to the communities concerned. The developer may organize meetings 
with local authorities, local elders and community members and tell them which 
would be their priorities if it cannot fulfill all their wishes.  The meetings should be 
inclusive and participatory.  
  

Environmental Management and Monitoring Plan (EMP) 
In order to mitigate potential negative environmental and social impacts of the project, 
environmental management and monitoring plan was formulated by MSR to be in 
accordance with the Envitomental Conservation Law of 2012.  In the EMP matrix, 
mitigation measures, responsible person or organization to undertake the mitigation 
measures, monitoring means and frequency are recommended for each and every 
potential environmental or social impact. Estimated budget for the implementation of EMP 
is also included. EMP in details is provided in the chapter 8 of this report.  The developer 
is responsible for duly implementation of the EMP as necessary. 
Public Consultation 
Public consultations were held in both villages. The public consultation in Lay Pin village 
was attended by 68 participants including Member of Parliament of Minbu Township 
Constituency-1, Regional Parliament, and the general manager of GEP (Myanmar) 
company, the project developer, village-tract authorities, local elders, farmers and 
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community members. It was held on September 12 morning and lasted for about two hours 
and a half. The consultation in Zee Aing village was attended by 38 participants who 
included farmers and community members from neighbouring villages. The GEP company 
officials were also present. The meeting was held in the afternoon of September 12.  It 
also lasted about one hour and a half.  
In addition to two public consultations, key informant interviews were held with key 
stakeholders. They included five government personnel, 9 local authorities, community 
members, farmers and religious leaders from Lay Pin Village and seven farmers and 
community members from Zee Aing Village.  
Findings from public consultations and in-depth interviews with key stakeholders revealed 
that regional and local authorities as well as community members do not express much 
concern about causing damage to the environment due to the project. However, some 
stressed that there should be some reforestation programmes initiated to compensate for 
the loss of trees felled in clearing land for the project. Local authorities, local elders, 
farmers and community members wanted the project developer to give compensations to 
the farmers not only for their crops but also for their land. They would like the farmers who 
lost their land in the project but do not have land ownership certificate (Form 7) to be 
compensated by the project developer. Land compensation settlement for the acres of 
9.55. 
Community members want to have electricity installed, tube wells sunk, and school 
buildings constructed as part of the developer’s CSR activities or as donations to the 
communities concerned. (See appendix 12.55)  
Local residents want the company to be more transparent about advertising jobs related 
to the project. They want the company to put job announcements in their villages—Lay 
Pin and Zee Aing—which are closest to the project area.  A representative of the project 
developer stated that those who meet the job requirements, especially educational 
qualifications, could be employed at the project. 
For further ongoing consultations, the GEP shall have a liaison officer or officers who will 
deal with the national regional, district, township and ward/village-tract authorities as well 
as local elders and community members. Mechanisms should have been developed for 
the company officials to inform the government officials and local people of their plans and 
for the local people to inform the company officials of their wishes, desires and complaints 
and grievances.  
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ESIA 
This assessment comprises two components: 

Environmental Impact Assessment (EIA) 
The EIA covers the site proposed for 
development of a Solar Power Plant, 
about 15.5 miles to the south-west of 
Minbu (Sagu) Township, Magwe Region. 
Socio-economic Impact Assessment (SIA) 
The SIA covers the residential place near 
the proposed project site, known as “Lay 
Pin” and “Zee Aing” Villages. 

Both EIA and SIA are collectively termed “ESIA” in this report. 
 

TERMS AND ACRONYMS 
 

TERMS 

U “U” is an honorific placed before the name of a male adult.  It is an equivalent 
of “Mr.” It does not say whether the person addressed is single or married. 

Daw “Daw” is an honorific placed before the name of a female adult. It does not 
say whether the person addressed is single or married.   

Ma 
“Ma” is used to address a female child or a young lady.  Women of same 
age—young or old—also address each other using this honorific.  Especially 
older persons use this address for younger persons.  

Ko 
“Ko” is used to address a young man.  Men of same age—young or old—
also address each other using this honorific. Older persons also use this 
address for younger persons. 

pyi Myanmar volume measuring unit.  There are 16 pyi’s in a basket.  There are 
8 tin-fuls in a pyi. (tin = condensed milk tin) 

viss Myanmar weight measuring unit: One viss is equal to 3.6 pounds or 1.65 
kilograms. 

 

Basic Education System in Myanmar 

1st Grade (Kindergarten)  
2nd Grade 
3rd Grade 
4th Grade 
5th Grade 
6th Grade 
7th Grade 
8th Grade 
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9th Grade 
10th Grade 
11th Grade  (Matriculation) 

After completing 11 years of Basic Education, a student can join an institution of higher 
learning.  

Post-Primary School A primary school teaching some more Middle School grades in 
addition to the Primary School grades. 

 
ACRONYMS 

AC Alternating Current 
ASL Above Sea Level 
COD Commercial Operating Date 
CSR Corporate Social Responsibility 
DC Direct Current 
ECD Environmental Conservation Department 
MNREC Ministry of Natural Resources and Enviromental Conservation 
EIA Environmental Impact Assessment 
ELT English Language Teaching 
EMP Environmental Management Plan 
ESIA Environmental and Socio-economic Impact Assessment 
GEP GEP (Myanmar) 
kW Kilowatt  
kWh Kilowatt hour 
GWh Gigawatt hour 
TWh Terawatt hour 
EPGE Electric Power Generation Enterprise 
MMK Myanmar kyat 
MoU Memorandum of Understanding 
MSR Myanmar Survey Research 
MW Megawatt 
NLD National League for Democracy  
NPED National Planning and Economic Development 
NPT Nay Pyi Taw (the capital city) 
PPA Power Purchase Agreement 
PPE Personal Protective Equipment  
PV Photovoltaic 
SCF Save the Children Fund (INGO) 
SIA Socio-economic Impact Assessment 
SMP Socioeconomic Management Plan 

SPDC State Peace and Development Council (Title of the former military 
government) 

THB Thai baht 
USD United States dollar 
USDP Union Solidarity and Development Party  
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2. INTRODUCTION 

2.1 THE PROJECT AND THE PROJECT PROPONENT 
GEP (Myanmar) Company Limited (“GEP”), who has been engaged in a development of 
220 MW (DC) solar power plant in Minbu (Approximately 200 km west of Nay Pyi Taw, the 
capital city), Myanmar 
GEP has been awarded a concession to develop and operate the project under 30 years 
Built-Operate-Transfer basis, with a tariff rate of USD 0.1275 per kWh 
The project will be divided into 4 phases of which the first 3 phases with an installed 
capacity of 50 MW (DC) and the last phase of approx. 70 MW (DC). The first phase is 
expected to be completed with a COD date by Q2, 2017. The other 3 phases will have 
COD dates in the following next 12 months, 24 months and 36 months respectively 
GEP already engaged Black & Veatch, a top global engineering design firm, to draw the 
conceptual, detailed, construction and as-built designs for the Project. 
GEP opened EPC bidding for the Project on the turn-key EPC basis (EPC + Financing) 
and the finalist is CTIEC. 
The total construction cost is approx. at USD 1.35 million per MW, which equivalent to 
USD 297 million for 220MW (DC) project.  

PROJECT SUMMARY 

Project Name  Minbu Solar Power Plant 

Location: Minbu Township, Magway Region 
15 miles from the city of Minbu. 

Site area: 836 Acres 

Land Lease 
30 years Lease plus 10+10 years extension 
 Leasehold from Government  
 Perpetual lease co-terminus with project 

Capacity  
Approx. 220.6 MW (DC) / 170MW (AC) 
(Phase I 50 MW, Phase II 50 MW, Phase III 50 MW and 
Phase IV 70 MW) 

Transmission Line Minbu substation : 15 miles east 
Ann substation : 52 miles west 

Off-Taker 
Electric Power Generation Enterprise (EPGE),  
Ministry of Electricity and Energy, The Government of the 
Republic of the Union of Myanmar. 

Tariff 30 Years 
USD 0.1275/kWh 

Construction Time 48 months (Phase I complete in 12months, Phase II in 24 
months, Phase III in 36 months and Phase IV in 48 months)  

Capital Investment USD 297 million (1MW = USD 1,350,000) 

GEP (Myanmar) Co., Ltd.  

Add: Bldg C, Rm 213~217, 2nd Flr, Kaba Aye Pagoda 
Rd.,Pearl Condo, Bahan, Yangon 

Tel: +95-1-8604660~5 
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Technical 
Consultant Black & Veatch 

Main Contractor: CTIEC  
Local Civil Sub-
Contractor SKG&RGP 

Local Electrical 
Sub-Contractor EPE 

 

GEP (Myanmar) Co., Ltd. is developer of the project and Vintage engineering public Co; 
Ltd is a partner. Black and Veatch is consultant 
and designer. Main contractor is CTIEC Co Ltd; 
and local sub- contractors are SKG Co Ltd; and 
RGP Co Ltd; for civil engineering works and 
EPE Co Ltd; for electrical construction and 
installation works. 
 

 
 
2.2 ELECTRICITY CONSUMPTION & STATE OF NEED IN MYANMAR 
Myanmar has recently enter into era of reformation politically and economically. To 
develop the country in such require pace, the infrastructure is in high demand. Energy 
sector is part of infrastructure which plays the vital role of developing country. Without the 
infrastructure with sufficient power supply, the incentive to the foreign investment would 
not be attractive. The Ministry of Electricity and Energy is aware of such demand and the 
important of nature of industrial reformation, therefore, recent presentation took place at 
Hilton Hotel, Nay Pyi Taw on 17th May, 2016 mentioned the requirement of the energy rate 
in Myanmar. Not only the need of energy, but also the development of policy, institutional 
framework and opportunities in Energy sector were highly emphasized during the 
presentation. The need and lack of facility to supply amount of energy around the country 
is in such difficult situation, however, it is the best opportunity to invest and develop the 
infrastructure with require support and laws from the government.  Energy sector power 
usage and the supply are as follow. 

 Total energy capacity generated is 5.235 GWh, yet about 3.5 GWh are in operation 
level.  

Officials of Green 
Earth Power (Thailand) 

and Deputy Minister 
for Electric Power U 

Aung Than Oo and 
officials of the Ministry 
of Electric Power seen 

after signing MoU on 
developing a USD 275 

million solar power 
plant project to be 

implemented in Minbu 
(Sagu) Township, 

Magwe Region, 
Myanmar.  
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 The power consumption of the whole country is the lowest in South East Asia, 
however, the amount of consumption is nearly 14 TWh. Which is three times more 
than what is supplying currently 

 The house hold connected to the national power grid line are less than 35%, yet 
more to be connected. The amount of rate increasing to the connection grid line is 
up to 5% every two years with promising rate. 

 The transmission line available around the country has sufficient amount up to 
5TWh. However, the nature of tropical country, the power line may be overloaded 
as the power grids needed to be upgraded. 

Additional, the people are preferred to use power from the grid line, the Minbu, Solar 
power plant has big opportunity to the high demand market with sufficient market 
distribution grid line for 220 MWh capacity. Nevertheless, it will enhance the use of 
recyclable energy as green energy which can have great opportunity to gain significant 
reputation of energy sector in South East Asia to the worldwide.  

Current Status of Electricity Supply in 2015-2016 

Table 1: Installed Capacity of Power Plant in 2015-2016 
Type of Plant Coal Hydro Gas Diesel Total 

Capacity (MW) 120 3185 1829 101 5235 

Energy Mix by 
Capacity 2% 61% 35% 2% 100% 

 

Table 2: Power Generation in 2015-2016 
Type of Plant Coal Hydro Gas Diesel Total 

Generation (GWh) - 9398.98 6517.75 55.23 15971.96 
Energy Mix by 
Capacity 

- 58.85% 40.80% 0.35 100% 
 

Table 3: Electricity Consumption in 2015-2016 
Type of Use Industrial Residential Commercial Others Total Per Capital  

Consumption 
kWh Million 4120.768 6674.658 2506.079 248.762 13550.26 
Percentage 30.41% 49.26% 18.49% 1.84% 100% 

 

Table 4: Current Status of Electrification in 2015-2016 
Rural Electrification Electrified Household(Million) 

Total Nos. 
of  

Villages 

Electrified  
Villages 

% Total 
Household  

(Million) 

Electrified 
Household 
 (Million) 

% 

428 63,860 31,416 49% 10.8 3.8 35% 
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Table 5: Growth Electricity Consumption and Electrification 
Electrified 
Household 

  

No of Household  
(Million) 

Percentage 

1 2010-2011 6,467.30 2.22 25% 108 
2 2011-2012 7,876.72 2.42 27% 131 
3 2012-2013 8,441.04 2.63 29% 141 
4 2013-2014 9,795.09 2.91 32% 163 
5 2014-2015 11,406.76 3.26 30% 222 
6 2015-2016 13,550.27 3.80 35% 263 

 

Demand Forecast for 15 Years Period (2016-2030) 

 
 
2.3 THE ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT EXPERT TEAM  
It is obligatory for the project proponent, GEP (Myanmar) Co., Ltd, to submit an 
Environmental and Socio-economic Impact Assessment (ESIA) with regard to the Project 
to the government authorities concerned.  Hence, it has contracted Myanmar Survey 
Research – an independent and private research firm in Myanmar – to conduct this 
assessment to ensure that the Project will be environmentally sound and acceptable to 
local communities and in full compliance with guidelines and regulations of ECD and the 
Myanmar Environmental Conservation Law. 
Myanmar Survey Research is a leading research company in Myanmar with more than 20 
years of research experiences in social, Market, industry and ESIA. 
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Assessment team members 

 
The MSR’s assessment team for conducting this ESIA has been formed with the following 
environmental and social experts: 

Name and designation Position 
in team Responsibility 

U Kyaw Hlaing 
President, MSR Leader Overseeing the EIA assessment 

process and the project 

Dr. San Tun Aung 
Senior Adviser Dy Leader Advising on socio-economic impact 

assessment and editing the report 

U Tin Than 
Head, EIA Department, MSR Member 

Biological Impact Assessment, 
preparation of written documentation 
and report writing 

Engr. U Myint Swe  
Consultant Engineer Member 

Specialist gathering data of Physical 
Environment and devising the 
Environmental Management and 
Monitoring Plan 

U Aung Lin 
Librarian-cum-Databank Manager, 
MSR 

Member Co-writer of ESIA report and 
gathering data (Social impacts) 

U Ko Ko Soe Lwin Thaw (a) Ko Soe 
GIS & IT Specialist, MSR Member Cartography, photography and 

designing  

Daw Ei Ei Htwe  
(EIA Specialist) Member Environmental Policy 

Daw Khin Moe Moe Aung, M.B.,B.S 
Medical Officer Member Health and Safety Specialist 

Daw Tin Tin Htwe 
Staff, MSR Member Supporting Staff 

National Health Laboratory Ministry 
of Health Associate Air, Noise Pressure, Water analysis 

Land used Department Associate Soil 
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U Kyaw Hlaing (President-cum-Research Director) 
 
U KYAW HLAING (PRESIDENT-CUM-RESEARCH DIRECTOR) is a founding member of Myanmar Survey 
Research (MSR), which was officially established in 1995.  
 
He has had experience in conducting more than 300 research 
projects on various industries, macroeconomics, international 
relations and socio-economics and health. He is also a co-
founder of AV Media Ltd, Yangon, Myanmar Monitor, Yangon 
and Myanmar Think Tank, which is attached to MSR. He has 
had experience in conducting five ESIA surveys. 
 
He worked for Daikan Service Co Ltd in Tokyo, Japan, as a 
managerial assistant from 1992 to 1994. In 1995, he was an 
Administrative Associate at California Institute of Biological 
Research, San Diego, USA. In MSR, he was the Vice-President 
of MSR from 1995 to 1998. 
 
U Kyaw Hlaing obtained a B Sc degree from Yangon University in 1985 and MA degree, specializing in 
International Management, from the International University of Japan in Niigata, in 1992.  
 

 

U San Tun Aung, Ph.D (Sociology, University of Hawaii) 

 
U SAN TUN AUNG has been Technical Advisor to Myanmar Survey Research since 2009. 
Before joining MSR, he served with IFRCR (International Federation of Red Cross and 
Red Crescent Societies), Myanmar Delegation Yangon, at various positions—Regional 
Information Officer and Senior Field Officer—from August 2004 to August 2008. From 
September 2002 to July 2004, he worked for Myanmar Red Cross Society, Yangon, in the 
position of Head of Communications. He was also Editor of The Myanmar Times, a weekly 
news journal published in two versions—Myanmar and English. He taught English to 
undergraduate students as a lecturer at English Language Institute, Thammasat 
University, Bangkok, for one year from June 1993 to June 1994. The first organization he joined after university 
graduation was The Working People’s Daily (Now renamed: The New Light of Myanmar), a State-owned English 
language newspaper.  He was an editor there from July 1983 to July 1992. 

He studied mathematics at University of Rangoon for BS and MS degrees which were conferred on him in 1977 
and 1983 respectively. He obtained MA (International Development Program) from International University of 
Japan in 1998.  Now he holds a Ph D, specializing in sociology, conferred by University of Hawaii, USA. 

 

U Tin Than, M.Sc. (Ygn.), M.Sc. (AIT) 
 

U TIN THAN started his career as a demonstrator and later was promoted to lecturer at 
Zoology Department of Rangoon University from 1972 to 1990. From 1990 to 1993 he worked 
as a private biology and English teacher at British American English Language School, 
Bangkok, Thailand. He was a consultant in Natural Resources Management and Development 
for Fifty-fifty Export-Import Co in Sangyaung, Yangon, from September to November in 1994. 
He worked as Program Associate at Environment and Natural Resources Program and 
Business Development Unit, Continuing Education Centre, Asian Institute of Technology, 
Bangkok, from 1995 to 1997. He joined World Wide Fund for Nature (WWF) at Thailand 

Project Office as a Programme Officer from 1997 to 1999.  He was promoted to the position of Senior 
Programme Officer up to 2005.  From 2005 to 2013, he served as the Myanmar Program Coordinator/Myanmar 
Conservation Liaison Officer for Regional/Sub-regional Conservation Unit at WWF Thailand, WWF International 
Greater Mekong Program. 
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U Myint Swe , A.G.T.I (Civil), R.S.E. (M.Eng.C), M MES. Senior Licensed Engineer. 
 
U MYINT SWE is currently the Civil Engineer of MSS Engineering Co Ltd, which is an affiliate of 
MSR.  He received his degree of (A.G.T.I-Civil-74) from the Associateship of Government 
Technical Institute Insein Myanmar.  He was formerly a YCDC official and conducted over 52 
construction projects in Yangon City Development Committee (YCDC) from 1975 to 1992. He has 
had experienced in  construction engineering And environmental sector for more than 21 years 
in  inspection, surveying, site evaluation, drawing and calculating structure designs and 
consultation to building projects. 

He was a Senior Licensed Building Engineer from Yangon City Development Committee and consulting building 
projects at Yangon. 

He is now a member of the MSR’s survey team as a consultant Engineer.He has conducted more than 11 projects 
in Physical Environmental Data Collection and devicing Environmental Management Plan and Monitoring Plan 
(EMP). 

 

U Ye Nyunt (Senior Research Executive) 
 

U YE NYUNT (SENIOR RESEARCH EXECUTIVE) joined Myanmar Survey Research in 
September 2008, four months after the outbreak of Nargis Cyclone in Myanmar, as a 
Research Executive. He has experienced more than 40 research projects—market, 
socioeconomics, health and the environmentalimpact assessment, including five ESIA 
surveys conducted for CNOOC and Daewoo. 
 
Before joining MSR, he was a journalist for nearly 20 years—working as an editor for the 
State-owned New Light of Myanmar (former: The Working People’s Daily) (in English), as a 
Business Writer for IT Myanmar Business and Technology Magazine (in English) and as the 
Chief Translator for The Popular Weekly News Journal (in Myanmar).  After graduating from 

International University Japan (Niigata) in 2000, he worked as a researcher at Association for Communication of 
Transcultural Studies (ACT Foundation) in Tokyo for one year.  
 

As a writer with the pen-name “Ye Nyunt—MahaWeikzarNaing-Hset”, he contributes articles to Today Media 
publications and B2B magazine (Device Co Ltd, Myanmar).  The book  “100 Ways to Motivate Others” translated 
by him into Myanmar was published by Today Media in 2012.  
 

He obtained a B Sc, majoring in physics, from Yangon University in 1982 and MA, specializing in Political 
Economy, from the International University of Japan in Niigata, in 2000. He also studied journalism for a diploma 
at International Institute for Journalism in West Berlin, Germany, in 1990. 

 

U Aung Lin (Librarian-cum-Databank Manager) 

U AUNG LIN (LIBRARIAN-CUM-DATABANK MANAGER) joined MSR 
15 years ago in 1998 as an Assistant Librarian who was responsible for 
gathering data and information.    
 
He occasionally takes charge of MSR’s data collection teams as 
supervisor on social and economic research projects. He was promoted 
to Librarian and Databank Manager in 2003. He monitors political and 
economic news stories carried by State-owned newspapers and private 
weekly news journals, and also carries out radio and television 
monitoring.  He has had experience in conducting five ESIA surveys. 
 

He is knowledgeable in almost all sectors and fields—the environment, deforestation, water and sanitation, 
mangroves, fishery industry, special economic zones (SEZs) and industrial zones, national infrastructure 
projects, hydropower and other sources of electricity, rice industry and agri-products, mining, etc.  

Before joining MSR, he was a teacher from 1981 to 1998.  With pen-names “Ko Lin Nwe (Main Ma Hla Island)” 
and “Ko Lynn Man Aung,” he has written a total of 200 articles on the natural environment and reduction of 
natural disasters among other topics. 

He was conferred a B.Sc with specialization in physics by Yangon University in 1979. 
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U Ko Ko Soe Lwin Thaw (GIS & IT Specialist) 
 
U KO KO SOE LWIN THAW (GIS SPECIALIST), or better known as KoSoe,has officially 
been appointed a GIS and IT specialist since 2012. In fact, he has worked for MSR off 
and on since its founding, especially for cartography, designing and audio-video 
producing.  
 
He was an Assistant Manager and also a Creative Director for Lao Fo Ye Co Ltd in 
Singapore from 2008 to 2012.  He also worked as a producer/editor for MRTV 3 and 
MRTV 4, government television channels in English version, from 1996 to 2008.  He is 
also engaged in live show production and post-production.  From 1992 to 1995, he 
worked as a freelance videographer and video editor in Singapore.  Bangkok Bureau of 
NHK Japan appointed him Assistant Cameraman (TV) from 1991 to 1992. Earlier from 
1989 to 1991, he worked for AV Media Co Ltd (Yangon) as a cameraman.  
 
He pursued his academic education, computer applications and advanced English in Singapore. 
 

 

 

Daw Ei Ei Htwe (Environmental Policy Specialist) 
 

DAW EI EI HTWE (EIA Specialist) joined MSR in 2010 as an Assistant Research 
Executive.  
 
She is responsible for designing survey questionnaires, doing translation between 
Myanmar and English, serving as moderator at Focus Group Discussions on market and 
socio-economic surveys, and analyzing data and information for preparing research 
reports. During her studies in Japan, she compiled a Research Paper on Reforestation 
and Deforestation of Myanmar. She has had experience in conducting five ESIA 
surveys. 
 

She specializes in natural environment.  She has obtained a Diploma in Environmental Policy Program 
from International University of Japan in March, 2010. Her basic degree is BA (Honours) in International 
Relations, conferred by Yangon University, in 2004, and two years later, she upgraded her degree to MA 
(International Relations).  
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ESIA field data collection time period 

The ESIA of the proposed Minbu Solar Power Plant project was conducted from 
September 2013 to early October 2013 and a follow-up ESIA study in September 2016.  

  
Field  Survey by MSR Field  Survey by MSR 

  
Field  Survey by MSR Field  Survey by MSR 
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3. POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 
 

3.1  THE APPLICABLE LAWS AND LEGAL COMMITMENTS FOR SOLAR 
POWER PLANT 
 
1. The Environmental Conservation Law (2012) 
Purpose:  to construct a healthy and clean environment and to conserve natural and 
cultural heritage for the benefit of present and future generations; to maintain the 
sustainable development through effective management of natural resources and to 
enable to promote international, regional and bilateral cooperation in the matters of 
environmental conservation. 

 The project proponent  has to pay the compensation for damages if the project will 
causes injuries to environment under the sub-section (o) of section 7 of said law 

 The project proponent  has to purify, emit, dispose and keep the polluted materials 
in line with the stipulated standards, under section 14 of said law 

 The project proponent has to install or use the apparatus which can control or help 
to reduce, manage, control or monitor the impacts on the environment, under 
section 15 of said law. 

 The project proponent has to allow relevant gover nmemt organization or 
department to inspect whether performing is conformity with the terms and 
condition included in prior permission, stipulated by the ministry, or not, under 
section 24 of said law. 

 The project proponent has to comply with the terms and conditions included in prior 
permission, under section25 of said law. 

 The project proponent has to abide by the stipulations included in the rules, 
regulation, by-law, order, notification and procedure, which are issued by said law, 
under section 29. 

 
2. The Environmental Conservation Rules (2014) 

 The project proponent has to avoid emit, discharge or dispose the materials which 
can pollute to environment, or hazardous waste or hazardous material prescribed 
by notification in the place where directly or indirectly injure to public under sub- 
rule (a) of rule 68. 

 The project proponent has to avoid performing to damage to ecosystem and the 
environment generated by said ecosystem under sub-rule (b) of rule 68. 

 
3. Environment Impact Assessment Procedure (2015) 

 The project proponent has to be liable for all adverse impacts caused by doing or 
omitting of project owner or contractor, sub-contractor, officer, employee, 
representative or consultant who is appointed or hired to perform on behalf of 
project owner under sub-rule (a) of rule 102. 

 The project proponent has to support, after consultation with effected persons by 
project, relevant government organization, government department and other 
related persons, to resettlement and rehabilitation for livelihood until the effected 
persons by the project receiving the stable socio-economy which is not lower than 
the status in pre-project under sub-rule (b) of rule 102. 

 The project proponent has to fully implement all commitments of project and 
conditions included in EMP. Moreover the project proponent has to be liable for 
contractor and sub-contractor who perform on behalf of him/her have to fully abide 
by the relevant laws, rules, this procedure, EMP and all conditions under rule 103. 
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 The project proponent has to be liable and fully & effectively implement all 
requirements included in ECC, relevant laws and rules, this procedure and 
standards under rule 104. 

 The project proponent has to inform the completed information, after specifying the 
adverse impacts caused by the project, from time to time under rule 105. 

 The project proponent has to continuously monitor all adverse impacts in the pre-
construction phrase, construction phrase, operation phrase, suspension phrase, 
closure phrase and post-closure phrase, moreover has to implement the EMP with 
abiding the all conditions included in ECC, relevant laws & rules and this procedure 
under rule 106. 

 The project proponent has to submit, as soon as possible, the failures of his or her 
responsibility, other implementation, ECC or EMP. If dangerous impact caused by 
this failure or failure should be known by the Ministry the project proponent has to 
submit within 24 hours and other than this situation has to submit within 7 days 
from knowing it under rule 107. 

 The project proponent has to submit the monitoring report dually or prescribed time 
by Ministry in line with the schedule of EMP under rule 108. 

 The project proponent has to prepare the monitoring report in accord with the rule 
109. 

 The project proponent has to show this monitoring report in public place such as 
library, hall and website and office of project for the purpose to know this report by 
public within 10 days from the date which the report is submitted to the Ministry. 
Moreover has to give the copy of this report, by email or other way which way 
agreed with the asked person, to any asked person or organization under rule 110. 

 The project proponent has to allow inspector to enter and inspect in working time 
and if it is needed by Ministry has to allow inspector to enter and inspect in the 
office and work-place of project & other work-place related to this project in any 
time under rule 113. 

 The project proponent has to allow inspector to immediately enter and inspect in 
any time if it is emergency or failure to implement the requirements related to social 
or environment or caused to it under rule 115. 

 The project proponent has to allow inspector to inspect the contractor and sub-
contractor who implement on behalf of project under rule 117. 
 

4. Emission Quality Standards Guideline (2015) 
 The project proponent has to emit, discharge or dispose in line with the standards 

stipulated in said guideline. 
 
5. The Myanmar Investment Law (2016) 
Purpose;  to ensure the appointing of employees, fulfilling the rights of employees, 
avoiding any injury to environment, social and cultural heritage,  insure the prescribed 
insurance in line with the above law.  

 The project proponent has to lease the land or building owned by government or 
private with lease agreement and register it by the registration of deeps law under 
sub- section (a) and (d) of  section 50 of said law. 

 The project proponent has to appoint the nationalities in the various levels of 
administrative, technical and expert work by the arrangement to develop their 
expertise, in line with the sub-section  (b) of section51of said law. 

 The project proponent has to appoint the nationalities in normal work without 
expertise, , in line with the sub-section  (c) of section51of said law. 

 The project proponent has to appoint either foreigner or nationality with the 
appointment agreement in accord with the law, in line with the sub-section (d) of 
section51of said law. 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 47 
 

 The project proponent has to comply with the international best practices, existing 
laws, rules and procedures to not damage, pollute, and injure to environment, 
cultural heritage and social, in line with the sub-section  (g) of section65of said law. 

 The project proponent has to close the project after paying the compensation to 
the employees in accord with the existing laws if violates the appointment 
agreement or terminate, transfer or suspend the investment or reduce the number 
of employees , in line with the sub-section  (i) of section65of said law. 

 The project proponent has to pay the wages or salary to the employees in accord 
with the laws, rules, order and procedures in the suspension period, in line with the 
sub-section  (j) of section65of said law. 

 The project proponent has to pay the compensation or injured fees to the respected 
employees or their inheritors if injury in or loss of part of body or death caused by 
work, in line with the sub-section  (k) of section65of said law. 

 The project proponent has to stipulate the foreign employees to respect the culture 
and custom and abide by the existing laws, rules, orders, directives, in line with the 
sub-section (l) of section65of said law.. 

 The project proponent has to abide by labour laws, in line with the sub-section  (m) 
of section65of said law. 

 The project proponent has to pay the compensation to the injured person for 
damages if damages of environment or socio-economy is occurred by misuse of 
project, in line with the sub-section  (o) of section65of said law. 

 The project proponent has to allow to inspect in anywhere of project if Myanmar 
Investment Commission inform to inspect the project, in line with the sub-section  
(p) of section65of said law.. 

 The project proponent has to obtain the permission of MIC before EIA process and 
report back this process to MIC, in line with the sub-section (q) of section 65of said 
law.   

 The project proponent has to insure the prescribed insurance by rules, under 
section 73 of said law. 

 
6. The Electricity Law (2014) 
Purpose: To ensure the compliance with the conditions of permission for productions 
of electricity, abiding by any stipulation, implementing with the best practices and paying 
compensation in line with above law.  

 The project proponent will implement the project with the best practices to reduce 
the damages on the environment, health and socio-economy, also will pay 
compensation for the damages and will pay the fund for environmental 
conservation, under sub-section (b) of section 10 of said law. 

 The project proponent has to take the certificate of electric safety, issued by the 
chief-inspector, before the commencement of power generation under section 18 
of said law. 

 The project proponent has to be liable for damages to any person or enterprise by 
failure to abide by the quality standards or rules, regulation, by-law, order and 
directive issued under said law according to sub-section(a) of section 21 of said 
law. 

 The project proponent has to be liable for damages to any person or enterprise by 
negligence of project owner according to sub-section (a) of section22 of said law.  

  The project owner has to comply with the permission for electric searching and 
generation under sub-section (a) and (b) of section 26 of said law. 

 The project proponent will inform promptly to chief-inspector and head officer of 
related office while occurring of accident in electricity generation under section 27 
of said law. 
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 The project proponent will comply with the standards, rules and procedure, 
moreover will allow the inspection by respected governmental department and 
organization if it is necessary under section 40 of said law. 

 The project proponent will pay the compensation to anyone who is injured or 
caused to death in electric shock or fire caused by the negligence or omitting of 
the project owner or representative of project owner, under section 68 of said law. 

 
7. Protection the Rights of National Races Law (2015) 
 
Purpose: To ensure to disclose to residents ethnic nationalities about the project fully, 
moreover to ensure to cooperate with them. This law focuses the following matters; 

Section 5 - The project proponent has to disclose to the residents national    races 
all about the project fully. 

        - The project proponent has to cooperate with the residents national      
races. 

 
8. The Public Health Law (1972) 

Purpose:  To ensure the public health include not only employees but also resident 
people and cooperation with the authorized person or organization of health department.  
The project owner will cooperate with the authorized person or organization in line with the 
section 3 and 5 of said law. 

 Section 3 - The project proponent has to abide by any instruction or stipulation 
for public health. 

 Section 5 - The project proponent has to allow any inspection, anytime, 
anywhere if it is needed  

 
9. Prevention and Control of Communicable Diseases Law (1995) 

Purpose:  To ensure the healthy work environment and prevention the communicable 
diseases by the cooperation with the relevant health department. 

 The project proponent has to built the housing in line with the  health standards, 
distribute the healthful drinking water & using water and arrange to systematically 
discharge the garbage & sewage under clause (9) of sub-section (a) of section 3 
of said law. 

 The project proponent has to abide by any instruction or stipulation by Department 
of health and Ministry of Health under section 4 of said law.  

 The project proponent has to inform promptly to the nearest health department or 
hospital if the following are occurred: (section 9) 
(a) Mass death of animals included in birds or chicken; 
(b) Mass death of mouse; 
(c) Suspense of occurring of communicable disease or occurring of communicable 

disease;  
(d) Occurring of communicable disease which must be informed. 

 The project proponent has to allow any inspection, anytime, anywhere if it is need 
to inspect by health officer under section 11 of said law. 

 
10. The Control of Smoking and Consumption of Tobacco Product Law (2006) 
Purpose: To ensure the creation of smoking area and non-smoking area in the 
power plant area for health and control of smoking.  

 The project proponent has to keep the caption and mark referring that is non- 
smoking area in the project area under sub-section (a) of section 9 of said law. 

 The project proponent has to arrange the specific place for smoking in the project 
area and keep the caption and mark in accordance with the stipulations under 
sub-section (b) of section 9 of said law. 
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 The project proponent has to supervise and carry out the measures so that no 
one shall smoke at the non-smoking area under sub-section (c) of section 9 of 
said law. 

The project proponent has to allow the inspection of supervisory body in the power 
plant area under sub-section (d) of section 9 of said law. 
 

11. The Myanmar Fire Force Law (2015) 
Purpose: To ensure to prevent the fire, to provide the precautionary material and 
apparatuses, if the fire caused in the project area to be defeated because the project is 
business in which electricity and any inflammable materials such as petroleum are used. 
So, the project owner has to institute the specific fire service in line with the above law. 
This law focused the following   

 The project proponent has to institute the specific fire services, under sub-section 
(a) of section 25. 

 The project owner has to provide materials and apparatuses for fire precaution and 
prevention. Sub-section (b) of section 25. 

 
 12. The Motor Vehicles law (2015) and Rules (1987) 
Purpose: When the construction period and if it is needed in operation and production 
period for the all vehicles. 
The project proponent has to promise to abide by the nearly all provisions of said law and 
rules, especially the provisions related to air pollution, noise pollution and life safety. 

 
13.  The Myanma Insurance Law 
 
Purpose: The project can cause the damages to the environment and injuries to 
public so to ensure the needed insurances are insured at Myanma Insurance. This law 
focuses the following matters; 
Section 15 - If the project proponent uses the owned vehicles the project owner has to 
insure the insurance for injured person. 
Section 16 The project proponent has to insure the insurance to compensate for 
general damages because the project may cause the damages to the environment and 
injury to public. 
 
14. Labour Organization Law (2011) 
 
Purpose: To ensure protection the rights of the employees, having the good 
relationships between the employees and employer and enabling to form and carry out 
the labour organizations systematically and independently.  

 Section 17 - The project owner promises to allow the labour 
organization to negotiate and settle with the employer if the workers are 
unable to obtain and enjoy the rights of the workers contained in the labour 
laws and to summit demands to the employer and claim in accord with the 
relevant law if the agreement cannot be reached. 

 Section 18 - The project proponent promises to demand the re-
appointment of worker who is dismissed by the employer without the 
conformity with the labour laws. 

 Section 19 - The project proponent promises to send the 
representatives to the Conciliation Body in settling a dispute between the 
employer and the worker. 

 Section 20 - The project proponent promises the labour organization to 
participate and discuss in discussing with the government, the employer 
and the complaining employees in respect of employee’s rights or interest 
contained in the labour laws. 
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 Section 21 - The project proponent promises the labour organization to 
participate in solving the collective bargains of the employees in accord with 
the labour laws. 

 Section 22 - The project proponent promises the labour organization to 
carry out the holding the meetings, going on strike and other collective 
activities in line with the procedure, regulation ,by-law and directive of  
relevant Chief Labour Organization . 

 
15.      The Settlement of Labour Dispute Law, 2012 

 The project proponent has not to absent to negotiation within the stipulated time 
for complaint under section 38 of said law. 

 The project proponent has not to change the existing stipulations for employees 
within conducting period before Tribunal under section 39 of said law. 

 
16. Employment and Skill Development Law (2013) 
Purpose:  To ensure the job security and to develop the employee’s skill with the fund 
of project owner. 
 

 The project proponent has to appoint employees with the contract in line with the 
provision of section 5 of said law. 

 The project proponent has to carry out the training programs with the policy of Skill 
Development Body to develop the employment skill of employees who is appointed 
or will be appointed, under section 14 of said law. 

 The project proponent has to monthly pay to the fund, which is fund for 
development of skill of employees, not less below 0.5 percentage of the total 
payment to the level of worker supervisor and the workers below such level under 
sub-section (a) of section 30 of said law. 

The project proponent has to promise not to deduct from the payment of employees 
for above mentioned fund under sub-section (b) of section 30 of said law.  
 

17. 2013,The Minimum Wages Law  
 
Purpose: To ensure the project owner pay the wages not less than prescribed wages and 
notify obviously this wages in work place, moreover to be inspected. 

 The project proponent has to pay the wages in line with section 12 of said law. 
 The project proponent has to notify the prescribed wages obviously in work place 

under sub-section (a) of section 13 of said law. 
 The project proponent has to correctly record the lists, schedules, documents and 

wages and report these to the relevant department and give if these are asked 
while inspecting, in accord with the stipulations under sub-section (b)(c)(d) of 
section13 of said law. 

 The project proponent has to allow to be inspected by the inspector, under sub-
section (d) and (e) of section 13 and section 18 of said law.  

 The project proponent has to allow holiday for medical treatment if the employee’ 
health is not fit to work, under sub-section (f) of section 13 of said law. 

 The project proponent has to allow holidays without deducting from the wages if 
one of parents or one of family dies, under sub-section (g) of section 13 of said 
law. 

 
18. Payment of Wages Law (2016)            

 The project proponent has to pay the wages in accord with the section 3 and 4 of 
said law under section 3 & 4 of said law. 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 51 
 

 The project proponent has to submit with the agreements of employees & 
reasonable ground to department if it is difficult to pay because of force majeure 
included in natural disaster under section 5 of said law. 

 The project proponent has to abide by the provisions of section 7 to 13 in chapter 
(3) in respect of deduction from wages. 

 The project proponent has to pay the overtime fees, prescribed by law, to the 
employees who work over working hours under section 14 of said law. 

 
19. Workmen’s Compensation Act (1923) 
Purpose: To ensure the compensations to injured employee while implementing in 
line with the above law. To abide by the prescribed compensations in various kinds of 
injury. This law focuses as follow; 

 Section 13 The project proponent has to pay the compensation in line with the 
provisions of said law base on kind of injury and case by case. 

 
20. The Leaves and Holiday Act (1951) 
Purpose: The employees can take the leaves and get the holidays legally and to 
ensure the right to get the holidays and leaves. This law focuses the following matters; 
The project proponent has to allow the leaves and holidays in line with the law. 
 
21. Social Security Law 
Purpose: The project proponent has to create the social security for the employees 
because the project is the business under the Myanmar Citizen Investment Law. To ensure 
the social security for employees of the project, the project owner has to register to the 
social security offices and to pay the prescribed fund. 

 The project proponent has to register to the respected social security office under 
sub-section (a) of section 11 of said law 

 The project proponent has to pay the social security fund for at least four types of 
social security included in sub-section (a) of section 15 under section 15 of said 
law. 

 The project proponent has to pay the fund which has to be paid myself and together 
with the fund which has to be paid from their salary by the employees .Moreover 
the project owner will pay the cost for paying the above mentioned fund only myself 
under sub-section (b) of section 18 of said law. 

 The project proponent has to pay the fund for accidence under sub-section (b) of 
section 48 of said law. ( but this fund is not related to workmen compensation ) 

 The project proponent has to make correctly and submit the list and record 
provided in section 75 to respected social security office under section 75 of said 
law. 
 

22. Petroleum Act (1934) 
Purpose: The project will carry the oil in any phase and may import it. So, to ensure 
to take the license for importation and storage and abide by the stipulations in the license. 

 The project proponent has to obtain the license for importation, transportation and 
storage of the fuel under section 3 of said law and abide by the stipulations in the 
license. 
 

23. The Petroleum Rules (1937) 
Purpose;   To ensure the project owner has to abide by the stipulations for transportation 
of oil.  

 The project proponent will abide by the provision of chapter (3) of the Petroleum 
Rules for transportation and the provisions of chapter (4) of said rules for storage. 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 52 
 

 
24. The Underground Water Act (1930) 

 The project proponent has to obtain the licence granted by the water officer for 
sinking the underground water before sinking water, under section 3 of said law 

 
25. Conservation of Water Resources and Rivers Law (2006) 
Purpose: The project proponent will avoid the disposal of stipulated materials into 
river-creek.  

 The project proponent has to avoid any performing to damage to the river, creek 
and water resource under sub-section(a) of section 8. 

 The project proponent has to avoid the violation of conditions stipulated by the 
directorate for prevention of water pollution under sub-section (b) of section 24. 

 
26. Freshwater Fisheries Law (1991) 
Purpose: According to the sub-section (e) of section 2 of said law, the freshwater 
area includes any river, creek, pond and water area so the project will use the river or 
creek which is freshwater area. If the project will build the dam beside the river and to 
change the water way in freshwater area to ensure getting the permission is granted by 
the fishery department before construction.  
The project proponent has to avoid any water pollution and disturbing to fish &other aquatic 
lives in any fresh-water such as river, creek under section 40 of said law. 
 
27. The Protection and Preservation of Cultural Heritage Regions Law (1998) 
Purpose: To ensure the protection of cultural heritages and the cultural heritage area 
from the damage by the natural disaster or man-made. 

 Section 13 - The project proponent has to apply to get the prior permission of 
Directorate of Ancient-Research to build the road, bridge or dam in the cultural 
heritage area. 

 Section 22 - The project proponent promises not to build the building which is 
not in line with the stipulations prescribed by the Ministry of Culture in the cultural 
heritage area. 

 
28. The Protection and Preservation of Antique Objective Law (2015) 
Purpose:     To ensure the protection of ancient monument and information about it if it 
was in the project area. This law focus as follows; 

 The project proponent has to inform to the village-tract or ward administrator if any 
antique objective is found in project area under section 12 of said law. 
 

29. The Protection and Preservation of Ancient Monument Law (2015) 
Purpose:    To ensure the protection of ancient monument and information about it if it 
was in the project area. This law focus as follows; 

 Section 12 - The project proponent has to report to the village-tract or ward 
administrators if the project proponent will find any ancient monument under the 
ground or on the ground or under the water. 

 Section 15 - The project proponent has to obtain the prior permission of 
Department of Archaeology, Ministory of culture if the project area is in the 
prescribed area of Ancient monument. 

 Sub-section (f) of section 20 - The project proponent has to obtain the 
prior permission, by written, of Department of Ancient Research and National 
Museum if the project proponent dispose the chemical and solid waste in the 
Ancient Monument are 
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30. The Farm Land Law (2012) 
 The project proponent has to obtain the permit, to use the farm land other means 

except paddy land, issued by Magawe Region Government under sub-section (b) 
of section 30.  . 

 
31. The Forest Law (1992) 

 Sub-section (a) of section 12 - The project proponent has to obtain the 
approval of Ministry if the project area is included in the forest land or the land 
administrated by the government which covers the forest under section 12. 

 
3.2 CORPORATE ENVIRONMENTAL AND SOCIAL POLICIES  
The National Environment Policy was drafted in 1994. The excerpts are stated below: 
To establish sound environment policies, utilization of water, land, forests, mineral, marine 
resources and other natural resources in order to conserve the environment and prevent 
its degradation, the Government of the Union of Myanmar adopts the following policy:  

“The wealth of the nation is its people, its cultural heritage, its environment 
and its natural resources.” 

The objective of Myanmar’s environmental policy is to achieve harmony and balance 
between its people, its cultural heritage, its environment and its natural resources through 
the integration of environmental considerations into the development process to enhance 
the quality of the life of all its citizens. Every nation has the sovereign right to utilize its 
natural resources in accordance with its environmental policies; but great care must be 
taken not to exceed its jurisdiction or infringe upon the interests of other nations. It is the 
responsibility of the State and every citizen to preserve its natural resources in the interests 
of present and future generations. 
The development of the environmental policy was followed by the drafting of ‘Myanmar 
Agenda 21’ in 1997, which follows a UN framework for a multi-pronged approach to 
sustainable development. Agenda 21 is a non-binding, voluntarily implemented action plan 
of the United Nations with regard to sustainable development. It is a product of the UN 
Conference on Environment and Development (UNCED) held in Rio de Janeiro, Brazil, in 
1992. Agenda 21 – a global programme of action for achieving sustainable development 
to which countries are ‘politically committed’ rather than legally obligated. 
The Myanmar Agenda 21 recognizes the need for Environmental Impact Assessments. 
Myanmar, in its Agenda 21, calls for integrated management of natural resources and 
provides a blueprint for achieving sustainable development. 
 
 
3.3 POLICY AND LEGAL FRAMEWORK INCLUDING INTERNATIONAL CONVEN-

TIONS, TREATIES AND AGREEMENTS, AND INTERNATIONAL STANDARDS, 
GUIDELINES 

International Conventions, Treaties and Agreements 
Myanmar has signed a number of international treaties related to the environment which 
may have implications for the Project. These include: 

a. Plant Protection Agreement for the Asia and Pacific Region; Vienna Convention 
for the Protection of the Ozone Layer; Montreal Protocol on Substances that 
Deplete the Ozone Layer; 

b. London Amendment to the Montreal Protocol on Substances that Deplete the 
Ozone Layer; 

c. United Nations Framework Convention on Climate Change (UNFCCC); United 
Nations Convention to Combat Desertification; 

d. International Civil Aviation Organization: ANNEX 16 Annex to the Convention 
on International Civil Aviation Environmental Protection Vol. I, II, Aircraft Noise; 

e. Vienna Convention for the Protection of Ozone Layer; 
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f. Montreal Protocol on Substances that Deplete the Ozone Layer; 
g. Convention Concerning the Protection of the World Cultural and Natural 

Heritage; 
h. Convention on Biological Diversity (CBD); International Tropical Timber 

Agreement (ITTA); 
i. Convention on International Trade in Endangered Species of Wild Fauna and 

Flora (CITES); 
j. ASEAN Agreement on the Conservation of Nature and Natural Resources; 

Catagena Protocol on Bio-safety 
k. Kyoto Protocol to the United Nations Framework Convention on Climate 

Change; 
l. Ramsar Convention on Wetlands; and 
m. Copenhagen Amendment to Montreal Protocol on Substances that deplete the 

Ozone Layer. 
n. United Nations Declaration on the Rights of Indigenous Peoples 

 
International Standards and Guidelines 
The following international standards, guidelines, policies and procedures are referred to, 
in preparation of this Report: 

a. UNEP Environmental Impact Assessment Training Resource Manual 
b. European Bank for Reconstruction and Development 
 Sub-sectoral Environmental and Social Guidelines 
c. International Finance Corporation, World Bank Group 
 Environmental, Health, and Safety Guidelines 
d. NHS, Health, Scotland 
 Health Impact Assessment in Practice 
e. BS 14001:2004 Environmental management systems - Requirements with 

guidance for use  
f. Principles of Environmental Impact Assessment Best Practice 
 International Association for Impact Assessment 

g. OHSAS 18001, Occupational Health and Safety Assessment 
3.3 Institutional Framework 

 
3.4  INSTITUTIONAL FRAMEWORK 
National Sustainable Development Strategy 
The National Sustainable Development Strategy (NSDS) is part of a broader programme 
of the UN Sustainable Development Commission set up after the World Summit on 
Sustainable Development in 2002.Every country, including Myanmar, that signed Agenda 
21 at the Earth Summit in Rio de Janeiro in 1992, agreed to develop an NSDS by 2010 in 
line with the Millennium Development Goals (MDGs). UNEP provided funding for Myanmar 
to develop an NSDS. The main aim of the process was to develop an NSDS in line with 
international standards by meeting the MDGs and ensure that environmental and social 
impacts are mitigated when implementing development projects. Myanmar’s NSDS was 
published in August 2009. 
The three goals described in Myanmar’s NSDS are sustainable management of natural 
resources, integrated economic development and sustainable social development. 
Specific strategies are outlined under each goal. For example, the goal for Sustainable 
Management of Natural Resources suggests strategies for forest resource management, 
sustainable energy production and consumption, biodiversity conservation, sustainable 
freshwater resources management, sustainable management of land resources, 
sustainable management for mineral resources utilization, and so on. 
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3.5 PROJECT'S ENVIRONMENTAL AND SOCIAL STANDARD 
Principle 17 of the Rio Declaration on Environment and Development stated; 

‘Environmental impact assessment, as a national instrument, shall be 
undertaken for proposed activities that are likely to have a significant 
adverse impact on the environment and are subject to a decision of a 
competent national authority.’  
 

3.5.1 Aims and objectives of EIA 
Immediate objectives of EIA are to: 

- improve the environmental design of the proposal; 
- ensure that resources are used appropriately and efficiently; 
- identify appropriate measures for mitigating the potential impacts of the 

proposal; and 
- facilitate informed decision making, including setting the environmental terms 

and conditions for implementing the proposal  
Long term objectives of EIA are to: 

- protect human health and safety; 
- avoid irreversible changes and serious damage to the environment; 
- safeguard valued resources, natural areas and ecosystem components; and  
- enhance the social aspects of the proposal  

 
3.5.2 The evolving scope of EIA process and practice 
In the early stages of EIA, only the biophysical impacts of proposals were considered (such 
as effects on air and water quality, flora and fauna, noise levels, climate and hydrological 
systems). Increasingly EIA processes are used to analyses a range of impact types within 
a single framework, include social, health, and economic aspects, e.g. social impact 
assessment (SIA), health impact assessment (HIA) and risk assessment. 
However this trend toward integrated assessment for decision-making is by no means 
universal or uniform.  
Even in EIA systems where this trend is well established, the degree and extent of 
integration varies with legal requirements and accepted practice. 
Despite a lack of internationally consistent practice, integrated impact assessment, linking 
biophysical and socio-economic effects, is identified as an important priority in Agenda 21. 
 
3.5.3 United Nations Declaration on the Rights of Indigenous Peoples 
Myanmar has endorsed the United Nations Declaration on the Rights of Indigenous 
Peoples in September 2007 as one of 144 states. Article 32 describes indigenous peoples’ 
right to free and prior informed consent (FPIC): 

“States shall consult and co-operate in good faith with the Indigenous 
Peoples concerned through their own representative institutions in order to 
obtain FPIC prior to approval of any project affecting their land or 
territories”. 

Article 10 and Article 26 elaborate on forcible relocation of indigenous people, the need 
for FPIC and land rights. It is required to ensure conformance to all relevant international 
environmental and social conventions in relation to this project. 
 
3.5.4 World Bank classification 
World Bank Operational Directive on EIA, which is illustrative and provides a framework 
for screening. 
Category A: for projects likely to have significant adverse environmental impacts that are 
serious (i.e., irreversible, affect vulnerable ethnic minorities, involve involuntary 
resettlement, or affect cultural heritage sites), diverse, or unprecedented, or that affect an 
area broader than the sites of facilities subject to physical works. A full EIA is required. 
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Category B: for projects likely to have adverse environmental impacts that are less 
significant than those of Category A projects, meaning that few if any of the impacts are 
likely to be irreversible, that they are site-specific, and that mitigation measures can be 
designed more readily than for Category A projects. Normally, a limited EIA will be 
undertaken to identify suitable mitigation and management measures, and incorporate 
them into the project. 
Category C: for projects that are likely to have minimal or no adverse environmental 
impacts. No EIA is required. 
 
3.5.5 Directive 2011/92/EU of the European Parliament and of the Council of 13 
December 2011 on the assessment of the effects of certain public and private 
projects on the environment  
The EIA Directive (85/337/EEC) has been in force since 1985 and applies to a wide range 
of defined public and private projects, which also respectively list projects subject to 
mandatory EIA and non-mandatory EIA. 
Usually this kind of major projects, will warrant a full EIA, because they are known or 
considered to have potentially significant adverse impacts on the environment; for 
example, on human health and safety, rare or endangered species, protected areas, 
fragile or valued ecosystems, biological diversity, air and water quality, or the lifestyle and 
livelihood of local communities. 
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4. PROJECT DESCRIPTION AND ALTERNATIVE 

4.1 PROJECT DESCRIPTION 
GEP (Myanmar) Co., Ltd. has initiated a Photovoltaic solar power plant project which is 
located at Minbu Township 500 Km North West from Yangon and 200 KM west of 
Naypyidaw. The land is 836 acre wide, hilly area beside Minbu –Padan-Ann road way, 16 
miles distance from Minbu, Magwe Region.  Location of main project is between Latitude 
N2217000 to N2220000 and longitude E674100 to E675000 (exact location see at 
topographic map) 
The project is designed to produce a gross annual output of 352300 MWh with a proposed 
gross generating capacity of 220.6 MW of direct current DC. The alternating current (AC) 
will be about 170 MW and to be sold to Ministry of Electric power through a new 230 kV 
transmission line that is currently being constructed and to be located 1 mile south from 
site. The nearest sub-stations where electricity will be distributed to, the Mann Sub-Station 
15 miles east near Minbu and Ann Sub- Station 52 Mile west, near Ann. The project 
construction is expected to commence on March 2015 and will be completed on March 
2020. 
The project will construct in four phases. Phase 1.will be situated on 160 acre wide and 
will produce 50 MW, phase 2 will be situated on 160 acre wide and will produce 50 MW, 
phase 3 will be situated on 160 acre wide and will produce 50 MW and phase 4 will be 
situated on 385 acre wide and will produce 50 MW of DC ratings respectively. The 
complete project of solar power plant will be produce 220.6 MW DC power and will be 
invert to 170 MW AC power. Inverted AC power will be step up to 230 kV by 3 NOs; 50 
MVA transformers and 1 No; 70 MVA transformer which will be installed at transmission 
yard. 230 kV AC will transmit into national grid. Average annual product MWh is 352300. 
The bulk of the total project area of 836 acres is the virgin land. Trees have been cut down 
and compensations were paid to the Department of Forestry for the trees that were felled. 
The project also covered some just 1.7 acres of farmland. Among them, a farmer of two 
acres had Form 7 (land rights certificate) while others just said they had been ploughing 
the land for generations but had no such certificates. The former had been compensated 
for his crops as well as his landownership. Since other farmers, who claimed land rights 
of the land but had no certificate, were compensated for their crops alone.  

PROJECT SUMMARY 

Project Name  Minbu Solar Power Plant 
Location: Minbu Township, Magway Region 

15 miles from the city of Minbu. 
Site area: 836 Acres 

Land Lease 30 years contract plus 10+10 years extension 
 Leasehold from Government  
 Perpetual lease co-terminus with project 

Capital Investment USD 297 million (1MW = USD 1,350,000) 
Capacity  Approx. 220 MW (DC) 

(Phase I 50 MW, Phase II 50 MW, Phase III 50 MW and 
Phase IV 70 MW) 

Transmission Line Minbu substation : 15 miles east 
Ann substation : 52 miles west 

Off-Taker Electric Power Generation Enterprise (EPGE),  
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Ministry of Electricity and Energy, The Government of the 
Republic of the Union of Myanmar. 

Tariff 30 Years 
USD 0.1275/kWh 

Construction Time 48 months (Phase I complete in 12months, Phase II in 24 
months, Phase III in 36 months and Phase IV in 48 months)  
GEP (Myanmar) Co., Ltd  

Add: Bldg C, Rm 213~217, 2nd Flr, Kaba Aye Pagoda 
Rd.,Pearl Condo, Bahan, Yangon 

Tel: +95-1-8604660~5 
Technical 
Consultant 

Black & Veatch 

Main Contractor: CTIEC 
Local Civil Sub-
Contractor 

SKG&RGP 

Local Electrical 
Sub-Contractor 

EPE 
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The terrain on the site for construction of proposed Solar Power Plant 

 

 
Image to be seen after the completion of the construction process 
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4.2 PROJECT LOCATION, OVERVIEW AND SITE LAYOUT MAPS 

 
Map 1: Project location, overview and site layout maps 

Image 1: Image of project area, Approach road  
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4.3 PROJECT DEVELOPMENT AND IMPLEMENTATION TIME SCHEDULES 

 
Figure 1: Project development and implementation time schedules 
Table 6: Electricity production plan by phase 

 Per 
Block 

Total 
Plant 

Phase 1 Phase 2 Phase 3 Phase 4 

Block QTY  170 40 40 40 50 

DC Rating (MWp) 2.62 220.6 50 50 50 70 
AC Rating (MW) 2.0 170.0 40.0 40.0 40.0 50.0 
MVA Rating 2.2 187 44 44 44 55 

Transformer 
Rating (MVA) 

2.2  40 40 40 50 

Average Annual 
MWh 

4,145 352,300 82,900 82,900 82,900 103,600 

 
4.4 BLOCK DESIGN 

 14 Columns per row 
 30 Rows 

Mostly 2x24 racks, two 2x12 racks per row 

 3 meter “Combiner Box Access path” running N/S 
 Two half‐rows per 16 string Combiner Box 

Leaves two spare strings 

 CB to Inverter cables through this path 
7 inputs per inverter (one spare) 

 416 strings total, removed 4 strings for inverter house 
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85 BLOCKS CLEAR PHASE DELINEATION 
 20 meter buffer 
 Phase roads with sweeps 
 N/S roads through each phase 
 E/W roads through each block 

 
Figure 2: 85 Blocks clear phase delineation 

 
Very simple construction method for solar power plant is preparing to earth work to be 
designated grading and slopes. Earth work in excavation, cutting, filling, shifting and 
compacting are significantly exist at construction phase. A large numbers of earth moving 
machines such as excavators, bull dozers, back holes, loaders, transporters, tippers, 
dumpers, rollers and compactors will be working at work site. Estimated cutting volume at 
all phases will be 3.79 million cu meter and filling volume will be 3.56 million cu meter. 
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 Balanced Cut/Fill 

 
 Slope no more than 5%  Significant earthwork 

Phase 1 Layout Plan 
 
Description of 
Plant Phase 

Cutting Volume 
(cu m) 

Filling Volume  
(cu m) 

Net Volume  
(Cu m) 

All Phases 3,793,071 
(3.79 Million) 

3,563,997 
(3.56 Million) 

229,074 

Phase‐1 684,978 
(0.685 Million) 

7,99,961 
(0.8 Million) 

‐114,983 

 
Galvanize Iron C channels will be pressed into soil as pile driving about 2 to 3 meters and 
foundation of solar racks will be welded and fixed on. Aluminum frame structure racks will 
be installed for PV solar panels. 
Product DC power will be inverted to AC power and step up to 230 kV and transmit to 
Mann sub- station and Ann sub-station. 
 

4.5 FOUR CONSTRUCTION PHASES 

The approach road, transmission, sub-station area and residential areas, drainage 
system, water resource / ground water & usage and electricity mentioned under Phase I 
will also be applicable to the remaining three phases. 
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4.5.1 CONSTRUCTION OF PHASE I 
4.5.1.1 Approach road 
The approach road way to work site is 920 meter 
length and 19.5ft (6) meter wide. The road is well 
compacted granular earth road at construction 
phase and after completion of the project the 
developer will be upgraded to cement concrete 
road. Cross sectional road limit is 100ft, wide, 
formation and subgrade is 40ft wide. Intersection 
road ways and parameter road ways will be 
constructed macadam road. 
 
4.5.1.2 Transmission Line 

230 kV transmission line is 
constructed with 4 Nos; 
average 29.5 meter 
towers and stringing work 
along left side of road way 
is completed to national 
grid. Each base of tower 
foundations take place 
100ft x 100ft and mesh 
wire net fencing will be 
constructed for safety and 
unnecessary entry inside.   

Approach road way to project site 

Figure 3: Minbu Solar Plant 230kV Transmission Line (IN & OUT) Project 
plan 
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4.5.1.3 Sub-station area and residential area 
Proposed residential area is 10 acres wide land at the right side of entrance gate. VIP 
guest houses, plant manager, deputy plant managers, staff quarters, workers quarters, 
lawn, water fountain and internal road way will be included. 

Image 2: Phase 1, sub-station area and residential area 
Sub-station area is 5 acres wide land at the left side of entrance gate. A single storey 
reinforced concrete design control building will be constructed to install 33 kV switch gear, 
AC/DC cabinet room, protection relaying room and telecommunication equipment, back 
up battery room, meeting room toilets, pantry and canteen. Inverter house with monitoring 
room will be provided. Maintenance and ware house building will be constructed to store 
electrical equipment, office area, meeting room and well-designed separated storage room 
to store oil and inflammable materials. Control office building is two storey RCC building 
with office room, meeting room, and VIP reception room, internet server rooms, manager 
rooms, toilet pantry rooms. Canteen building and security guard house will be constructed. 



Myanmar Survey Research   66 

 

 
Figure 4: Minbu Solar Power Plant Substation, Single Line Diagram
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4.5.1.4 Drainage System 

 
Figure 5: Proposed drain network 
 
Compacted earthen drains will be constructed along the parameter road way, intersection 
road ways and main road ways. To mitigate erosion of soil during heavy rains the 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 68 
 

developer will construct concrete pavements and drains at steep gradients such as near 
the outlet to (S2),(S3),(S7),(S10) and (S8). 
Typical drain over slopes 
 

 
Figure 6: Typical drain over slopes 
 
4.5.1.5 Water Resource / Ground Water and usage  

The developer has already planned 4 numbers (6) 
inch diameter sunk tube wells with pump inside the 
project compound, Tube well No.1 is already 
installed with pump which can deliver 2245 gallons 
per hour. 600ft depth underground water will be 
supplied for its requirement of water during 
construction of phase 1. A 33000 gallons capacity of 
concrete ground tank is constructed near tube well 
no1 and delivering the requirement of water volume. 
Estimated daily usage, one hundred and fifty 
thousands (150000) gallons of water will be mainly 
used for spraying and pouring to earth work and 
approach road way. Tube well No. 2 is already drilled 
580ft and the well be delivered 3300 gallons/hour. 
Tube well No.3 is drilled 465ft and can deliver 2126 

gallons/hour. For next phases, tube well No.2 and No.3 will be installed pumps during 
construction phase including with each 33000 gallons capacity of concrete ground tanks. 
Transmission lines construction, sub-station construction, office construction, resident 
constructions, sanitary and washing purposes for a day will be used 30000 gallons. Tube 
well No.4 will be installed and use for residents. During installation phase, average usage 
of water will be 16000 gallons per day for cleaning and removing dust.   
The major usage of water will be used for cleaning PV Modules during the operation 
phase and it is estimated 16,000 gallons per day. With our current design, the project area 
of 836 acres has drilled 4 Tube Wells. The capacity of storage ground tanks are 33,000 
gallons each.  The cleaning of the panels are scheduled to be carried out once every 3 
months and based on the assumption of 16,000 gallons per day. As such, an acre of land 
would be consumed only 19-20 gallons per day of underground water resource. This 
amount of water is negligible to consider the underground water catchment of the 
proposed project.  

4.5.1.6 Electricity  
The project will use high consumption of electricity. The electricity will be supplied by 
government and installed from 66-11 kV Mann switch yard near Minbu which is 15 miles 
east of the project site. 11 kV high tension line is under construction and ranged 15 miles 
to work site. Existing electricity source is diesel generator. The developer will install 3 No; 
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315 kV transformers and drop to 440V. Tentatively, the developer arranged to install 315 
kV transformers at eastern boundary of proposed land till the project completed. After 
construction phase is over, the developer will be installed at residential area for operation 
phase and rest two will be contributed to near villages. Along the parameter road, security 
lights will be installed. 
 

4.5.2 CONSTRUCTION OF PHASE II 

 
 

 

Phase II will be located at following latitude and Longitude: 

 Latitude Longitude 

P2-A 20.048815° 94.675756° 

P2-B 20.050864° 94.674965° 

P2-C 20.051676° 94.677039° 

P2-D 20.058040° 94.674630° 

P2-E 20.056070° 94.668950° 

P2-F 20.052906° 94.670198° 

P2-G 20.051529° 94.669600° 

P2-H 20.047243° 94.671055° 
 

It will have a total coverage of 158 acres and generate 50MW (DC) of electricity.  
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4.5.3 CONSTRUCTION OF PHASE III 
 

 
 

 

Phase III will be located at following latitude and Longitude: 

 Latitude Longitude 

P3-A 20.058040° 94.674630° 

P3-B 20.064343° 94.672020° 

P3-C 20.064820° 94.673220° 

P3-D 20.066951° 94.672373° 

P3-E 20.066555° 94.671212° 

P3-F 20.067562° 94.670726° 

P3-G 20.066096° 94.666274° 

P3-H 20.059630° 94.668882° 
P3-I 20.058237° 94.668151° 
P3-J 20.056070° 94.668950° 

 

It will have a total coverage of 158 acres and generate 50MW (DC) of electricity.  
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4.5.3 CONSTRUCTION OF PHASE IV 
 

 

 

 

Phase IV will be located at following latitude and Longitude: 

 Latitude Longitude 

P4-A 20.055937° 94.675411° 

P4-B 20.058140° 94.682174° 

P4-C 20.066763° 94.678777° 

P4-D 20.067401° 94.677273° 

P4-E 20.068472° 94.676730° 

P4-F 20.066951° 94.672373° 

P4-G 20.064820° 94.673220° 

P4-H 20.064343° 94.672020° 
 

It will have a total coverage of 220 acres and generate 70MW (DC) of electricity.  
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4.6 CURRENT STATUS OF CONSTRUCTION 
MSR survey team visited Photovoltaic solar power project Minbu at 9-9-2016 to 13-9-
2016.Earthwork in preparing for designated gradient is working day and night with heavy 
machineries. Phase 1 is under construction. Earth work in cutting, transporting, earth work 
in filling, and levelling works are running on. Bulldozers, back holes, loaders, tippers, 
dumpers, graders, road rollers, compactors are working at site. Cutting and filling works 
are under strictly controlled by surveyors and engineers. Continuous watering to earth 
work has seen. Phase (1) is under construction at 185 acre wide land. Earth work for 
designated gradient is working systematically and impressive.  
 Approach road way is completed with compacted earth surface. Spraying and pouring 
water to road ways are seen. 6 inch tube wells are drilled at each locations and a 30000 
gallons concrete ground tank is constructed near tube well No.1 beside main sub-station 
area. 
230 kV transmission line construction is completed with stringing to Mann and Ann both 
sides. Temporary looping is connected and center tower of national grid is removed. 
 

Image 3: Aerial Image of Solar power project site by MSR team 
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Aerial Photo of Solar Power Plant Project 

 
Aerial Photo of Solar Power Plant Project 
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Spraying and pouring water to mitigate dust emission 

 
Spraying and pouring water to mitigate dust emission 
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Designated grading levelling and compacting earth surface 

 
Designated grading levelling and compacting earth surface 
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4.6.1 Temporary and permanent Worker’s Quarters  

 
Along the site cleaning phase, construction phase and operation phase of proposed solar 
power project, temporary offices, permanent offices, residents, quarters for workers, 
clinic, garage, canteen, dining rooms such infrastructure will be constructed with 
necessary toilets and bath rooms. At construction phase sewage of 800 workers will be 
generate at various location of work site and at operation phase sewage of 100 workers 
will be generate at office yard. Developer will construct septic tanks with systematic buffer 
walls, settling tank and soak pits.  Irrigated area is very wide, low rainfall, high evaporation 
and arid region, the function will be going smoothly.  
During construction phase of the proposed project 800 workers including with engineers, 
technicians and supervisors will be working daily. The contractor and developer have 
planned some temporary accomodations at site. Some workers who stay at nearby 
villages will be managed themself for transporation and accomodation.  
At operation phase of the proposed project 100 workers including with 30 engineers, 
technicians and supervisors will be working daily. Only 70 ordinary workers including 
security persons will be working at site. The developer has planned permanent  
accomodations at office area. Only a few workers who stay at nearby villages will be 
managed theirself for transporation and accomodation. 
 

Detail of Worker’s Quarters  
GEP (Myanmar) has arranged the temporary housing facilities for workers during the 
construction period. GEP (Myanmar) separates two labourer- groups: Civil and Electrical.  

For the Civil work group, the temporary building are as follows.  

 9 long Dormitories/houses which is 25 feet x 40 feet (each for 30 people-33.33 
square feet per person)  

 1 dormitory/house which is 45 feet x 20 feet  ( for 4 people) (225 square feet per 
person)  

 1 dormitory/house which is 40 feet x 20 feet including 1 living room ( for 16 people) 
(50 square feet per person)  

 3 long Dormitories/houses which is 70 feet x 20 feet (each for 28 people) (50 
square feet per person) 

 4 water tanks for the present population and some building has bathroom  

For the Electrical work group, the temporary building are as follows.  

 2 long Dormitories/houses which is 10 feet x 70 feet ( each for 14 people) (50 
square feet per person)  
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 4 long Dormitories/houses which is 26 feet x 64 feet ( each for 48 people) (35 
square feet per person)  

 4 water tanks for the present electrical work force  
 

Note: 41 toilets for the total work force mentioned above (one toilet for every 15 
persons/staff)  

If more laborers arrive to join the current work force as an addition need, GEP (Myanmar) 
will build an increased number of accommodations for the migrant workers. Workers from 
nearby villages will join as additional workforce by arranging their stay themselves.  

4.6.2 Solid Waste Disposal 
During construction phase, large quantities of solid waste from site clearing, tree leaves, 
roots, cut logs, and other disposed will be generated as a result of the excavation and 
grading earth level at the site.  Construction phase solid waste will consist of rejected 
parts of pre-casted concrete, solid components, surplus materials, rejected materials, 
papers, containers, broken bricks, solvent containers, empty paint drums, surplus oil and 
waste from workers. Developer has planned to collect solid waste at work site and 
incinerated at dumping ground. Such solid waste will be injurious to the environment 
through blockage of drainage system, choking of water bodies, and negative impact on 
human and animal health. This may be accentuated by the fact that some of the waste 
materials contain hazardous substances such as paints, solvent, cement, adhesives, and 
chemicals. Some of waste materials including plastic containers and plastic bags are not 
biodegradable and can have long term and cumulative effects on the environment. 
Developer will be sorted solid waste to be refined, reused and recycled. Disposal dumping 
ground will be buried and incinerate.  
4.6.3 Toilets for construction phase 

Sanitary equipment such as toilets 
for construction phase are 
constructed at lower level of the 
land and squat type pans are 
installed. Septic tanks are 
constructed systematically with 
necessary buffer walls and soak 
pits. Irrigated area is very wide, low 
rainfall, high evaporation and arid 
region, no need to install sewage 
treatment plant. 
4.6.4 Health and safety 
Parameter road way of the project compound is 20 meter wide and paved with compacted 
soil. It is fire protection distance to nearest surrounding forest. 30000 gallons capacity 
water storage tanks will be constructed at various location of project area and fire hydrants 
at passages for washing PV solar panels will be useful for emergency firefighting.  Fire 
extinguishers are installed at office, canteen, garage, clinic and other supporting ware 
houses. Workers at construction phase and operation phase will be trained and drilled 
regularly.  
Health and safety plans related to both electrical and civil engineering works are described 
in the appendices. Some of them are concerned with prevention and treatment of injuries 
and ill health. 
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Training to be provided to the employees, health and safety equipment/facilities to be 
installed and built as well as qualified persons to be assigned are mentioned in the 
appendices and the environmental management plan.  
 (Please see detail health and safety policy and plan in appendices 13.55 for electrical 
and 13.56 for civil engineering work) 

 
4.6.5 Drinking water 
A drinking water purification plant is installed at work site for workers and office staffs use. 
Water from tube well No1 is purified to be drinking water and distributed to work yards. A 
single storey clinic building is constructed at site office yard and handling emergency 
cases. 

  
Drinking water purification plant Clinic building 

4.6.6 Security 

Ten feet high mesh wire net fencing will be constructed along boundary of proposed 
project land. To prohibit entry of unauthorized persons and animals inside the project 
compound, the developer will construct concrete retaining wall at the base and mesh wire 
net will install above it, along the parameter. Main entrance gate will inspect and register 
all workers and office staffs during construction and operation phase. Site entrance gate 
will check all workers and engineers not to enter limited area where heavy machineries 
are working during construction phase. 
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4.7 ELECTROMAGNETIC WAVE EFFECT MANAGEMENT 
The Major Equipment to be utilized for the Project construction includes SMA Brand's 
2000 SC MV Power Station Inverter. SMA is the leading central inverter manufacturer 
used worldwide and the Grid-Friendly inverter is EMC certified with its built in Electro 
Magnetic (Environmental) Compatibility. The EMC compatibility ensures that the inverters 
works without causing any electromagnetic disturbances which are unacceptable to other 
devices in the vicinity. To conduct these properties, the inverters seamlessly function 
together and do not emit disturbances too large (emitted interference) and are able to 
resist a certain level of disturbances (interference stability). This inverter has come 
recommended by our Technical Advisor, Black and Veatch.  
 

 
SMA Brand's 2000SC MV Power Station Inverter 
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4.8 CONSTRUCTION MANAGEMENT 
 
MINBU – PHASE 1 – 50 MW SITE MANAGEMENT ORGANIZATION CHART 

 
The Management is committed to take all reasonable steps within its means to ensure a 
safe and healthy working environment to its employees, contractor personnel, clients, 
visitors and anyone else who is affected by the work.  
In particular term, our policy is:  
(a) To place the Safety and Health of all employees ahead of the company‟s commercial 
interest.  
(b) To arrange, provide and maintain safe system of work for all employees.  
(c) To clearly define areas of safety and health responsibility.  
(d) To provide adequate and proper facilities, equipment and safety apparel and ensure 
its correct use.  
(e) To provide adequate training, information and instruction on safety and health 
conditions at the workplace.  
With this policy, the Management believes that, with the support of its Employees and 
Sub-Contractor, we shall strive to continually improve our performance by:  
(a) Prevention of Injury  
(b) Prevention of ill health  
All members of the workforce should acknowledge their responsibility for health, safety 
and welfare in conjunction with the above policy, and provide a positive contribution to the 
health and safety of themselves as well as others in the workplace. 
 
GENERAL SITE SAFETY RULES  
 

 Wear your safety helmet at all times in the hard hat or helmet zone.  
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 Wear safety glasses / goggles when chipping, grinding or whenever an eye injury 
hazard exists.  

 Wear ear plug / mufflers when hacking or whenever a noise induced deafness 
(NID) hazard exist.  

 Wear protective hand gloves when welding, gas cutting or whenever a hand injury 
hazard (burning) exists.  

 Wear safety harness when working at height, edge of structures or whenever a 
falling hazard exists.  

 Wear safety shoe / protective footwear at all times.  

 Do not consume any form of alcoholic drink during working hour.  

 No horse plays whilst working.  

 Do not misuse or remove any fire protection equipment.  

 Observe and obey all warning signs and notices.  

 Report all unsafe conditions to your Supervisors or Safety Supervisor.  

 Always follow the operating instruction, when in doubt ask your Supervisor.  

 Do not remove any barricades or guardrails. If you need to do so, report to your 
Supervisor or Safety Supervisor.  

 Always use grounded electrical equipment and hand tools which are in good 
condition.  

 Do not throw any debris from height.  
 
4.9 DESIGN, PARTS AND PROCESS OF SOLAR MODULES 
The proposed project site will use Hi-Tech Solar panel a product of Jetion Solar Co., Ltd. 
was founded in 2004. Since its establishment Jetion Solar has been recognized as Key 
Hi-Tech Enterprise of China. In 2014, Jetion Solar joined CNBM (China National Building 
Materials Group Corporation). The State Council of People's Republic of China has 
approved to set up CNBM in1984, and the State-owned Assets Supervision and 
Administration Commission of the State Council (SASAC) has started to directly supervise 
and manage CNBM. Currently, CNBM is one of the Fortune Global 500 firms holding a 
total asset of over 410 billion Yuan. As one of the top suppliers of solar photovoltaic 
products, Jestion Solar, possesses diversified production and operation ability. 
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PV Module Auto-production line introduction 
Following images are some sample steps of PV module production. 

Sorting of Solar 
Cell 
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Lay up Inspection 

 
  

Electro 
Luminescence 
test Before 
Lamination 

 

Lamination 

 
  

Lamination 
inspection 
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Insulation test 

 
  

I-V test 

 
  

Electro 
Luminescence 
test 

 
  

Production 
inspection 
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PV module mountain structure 

 
 

PLANT DIAGRAM 

 
Plant Diagram 

 

4.10 CULTURAL HERITAGE 
The 1.3 mile In/Out Line which is to be constructed to connect to the Minbu-Ann 230 kV 
transmission line will run along the existing access road that has been constructed. The 
existing route, runs directly fromthe Project Site to the Minbu-Ann road and there are no 
existing historical building and religious artifacts located along this right of way or nearby. 
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After receiving the 1st Review Team comments, GEP (Myanmar) Co., Ltd has checked 
with different levels of Department of Archeology, Ministry of Religious Affairs and Culture, 
regarding the existence of cultural heritage buildings which can be found along the route 
of 230 kV transmission line. GEP (Myanmar) Co., Ltd was told that no such buildings 
exist. 

GEP (Myanmar) gives its assurances to abide by the existing laws of Myanmar. GEP 
(Myanmar) will follow the laws, bylaws and regulations related to archeological sites and 
buildings in Myanmar. GEP (Myanmar) also made the commitment to follow specific laws 
such as  “The Protection and Preservation of Cultural Heritage Regions laws (1988)”, 
“The Protection and Preservation of Antique Objective Law (2015)”, and “The 
Protection and Preservation of Ancient Monument Law (2015)”. Therefore, 
Department of Archaeology, Ministry of Religious Affairs and Culture replied to GEP 
(Myanmar) that GEP (Myanmar) does not need to ask for an endorsement letter from the 
department as GEP (Myanmar) has mentioned its commitment as above to follow 
archaeological laws and other relevant laws of the Republic of the Union of Myanmar.  

 
4.11 ANALYSIS OF PROJECT ALTERNATIVE 
4.11.1 Relocation option 
Relocation option to a different site is an option available for the project implementation. 
Relocation option to a different site is within a limit because nature of work to construct 
and develop of PV solar power plant needs dry zone, low rain fall and arid environment. 
The developer has to look for the land instead of developing the existing land. The 
relocated land must be clear the ownership, settlement on the land, cultivated crops on 
site and must be easier water resources, electricity resources, road way, transport and 
requirement of workers than existing land. Depends on geography of relocation land 
needs to consult a new design, a new survey, a new permission must implement. 
Developer would spend so much finance and another long period of time on design and 
approval of the plan by the government departments. The other consequence of this is 
that it would discourage both foreign and local investors. In consideration of the above 
concern and assessment of current proposed site, relocation is not a better option. 
 
4.11.2 “No project alternative” 
This option will involve several losses both to the project developer and government 
because electricity requirement per year is so high. This solar power plant is quite 
expensive than other electricity products but it is least impacted to environment such as 
resettlements, catchment area, malaria disease, situated land area and other negatives. 
The region also suitable to develop such as project because of low rains. The above 
analysis, the “no project alternative” is not the appropriate alternative to the interest if 
Myanmar peoples and Myanmar government. 
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5. DESCRIPTION OF THE SURROUNDING ENVIRONMENTAL 
AND BASELINE DATA COLLECTION 

 
5.1 SITE DESCRIPTION 

 
Image 4: Site Description 
 
The solar power plant project of the Green Earth Power Co Ltd is located at Minbu 
Township, 500 Km North-West from Yangon and 200 Km west of Naypyidaw. The land is 
836 acre wide, hilly area beside Minbu-Padan-Ann road way, 16 miles distance from 
Minbu, Magwe Region. 
 
The land is in the Lay Pin- Ahing Ma/ Proposed Outside Field Forest Conservation Area 
under the Ministry of Environmental Conservation and Forestry. 
 
On the site, large trees are scarce and there are mostly bushes and small trees.  A 
significant feature is that there are a lot of small hills or mounds with steep slopes.  
The nearest villages from the sites are Zee Aing and Lay Pin.  Lay Pin village is located 
1.27 miles to the South-West and Zee Aing village is 3.34 miles to the North-East.   
 
5.2 LAND USE 
The Project Site consists of two land parcels and types. For the 700-acre land parcel, this 
falls under the land category of Vacant, Fallow and Virgin Lands; this land was approved 
by The Central Management Committee for Vacant, Fallow and Virgin Lands. The 
developer has been permited to utilize this land for the construction and operations of a 
solar power plant. For the 136-acre parcel, the land category of this site is part of the 
Protected Public Forest Area, and upon the approval of the MIC Permit, will be directly 
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leased to the GEP (Myanmar) to be used for the construction and operations of the solar 
power plant. (See appendix 12.47, 12.48 and 12.49) 
GEP (Myanmar) Co., Ltd has been instructed by Department of Forestry to get the 
endorsement letter from Ministry of Energy and Electricity for the use of 136 acres. The 
Department of Forestry will give its approval if the 136 acres is required for the project. 
The MOEE has included those areas in its project plan and it is expected that the ministry 
will issue its letter of endorsement soon.  

 
5.3 TOPOGRAPHY 

 
Map 2: Topography Map of Minbu Solar Power Plant Project 
The proposed project land is between latitude N2217000 to 2220000 and longitude E 
674100 to E 676500  included with approach road way from Mnbu-Padan-Ann road way. 
Main PV solar plant is located at 
(A) E 676275.155,        N 2217907.804 
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(B) E 674675.155,        N 2217507.804 
(C) E 674181.962,        N 2219875.130 
(D) E 675486.458,        N 2219978.131 
Point (A) at the edge of south east is highest and 173.67 meter Above Sea 
Level(ASL).Point (B) is 155.67 meter ASL, Point(C) is 158.00 meter ASL and Point (D) is 
155.50 meter ASL. Highest to lowest different level is 18.17 meter (59 ft) south east to 
south west. As a part of the Rakhine foot hill it has rolling terrain with the highest point of 
the small sub-catchments approximately180 meter ASL. Existing soil and vegetation 
cover of the area reveals character of the dry zone showing patches of bushes, small 
trees and bare lands even without healthy grass cover. Periodical erosion occurred during 
heavy rains can be discovered visually with some eroded gullies and resulted splinters of 
sand stone exposed along the streams. Size of 12 significant catchment ranged from 0.05 
sqkm to 0.73 sqkm and the natural streams have fairly steep slopes of 1% to 5%. Based 
on this prevailing topography, drainage system in the area is presumed technically viable 
for effective results, provided there is no constraint at the downstream boundary. Existing 
streams from the project area principally flow out in two directions and the streams enter 
into Kaingmagyi Chaung at the west and Pindale chaung at the east. Because of the 
prevailing steep gradients of small streams and two recipient streams as well, it is very 
unlikely to suffer back water effects from larger streams. Lay Pin villagers confirm that 
there was no flooding area during last major floods at 2015 and 2016. Mann chaung was 
seriously flooded and potential back water cannot reach at the northern of proposed 
project site.  
 
5.4 HYDROGEOLOGY 
Figure 7: Catchment areas of the streams in project area 

  
Before development  After development 
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Hydrology report for proposed Minbu solar power plant area is submitted by National 
Engineering and Planning Services Co Ltd; on October 2015. NEPS has done 
hydrological study and hydraulic study to proposed site. At pre-construction phase 
streams (S1),(S2),(S3),(S4),(S5),(S6),(S7),(S8),(S9),(S10),(S11),(S12) and small 
streams (SS1),(SS2),(SS3) are flowing inside the project area which is 836 acres wide. 
Each catchment area is mentioned at table 4.2(A).After designated grading earth work is 
completed, only five streams will be remain at site.(S2) will flow to original direction of 
Aing Ma chaung.(S7) and (S10) will flow to the direction of Kaing Ma Gyi chaung and (S3) 
and (S8) will flow to the direction of  Pin Da Le chaung. Aing Ma chaung,Kaing Ma Gyi 
chaung and Pin Da Le chaung flow to Mann chaung. Annual flow of the largest steam 
(S7) is estimated as 115340 Cubic meter or 25 million gallons only. Evaporation loss in 
this area is very high and total annual loss of up to 2 meter depth is anticipated and 
remarked that area for solar panel will be significantly reduced to provide the lake 
area.(*Report of National Planning and Engineering Services Co Ltd;is attached:) 
 
5.5  CLIMATE 
5.5.1 Rainfall Status 

Minbu Township, Minbu District, Magwe Region, is located in the mid-region of Union of 
Myanmar. Rain fall patterns range from 2015 to 2016(Jan to Aug), average months of 
rainfall per year is 83.33mm in 2015 and 81.75mm in 2016(Jan to Aug) are reported by 
Meteorology and Hydrology Department. 

Table 7: Monthly Rainfall 2015 

2015 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Rainfall 

(mm) 58 0 0 0 56 113 304 140.0 105 226 0 4 
 

 

Table 8: Monthly Rainfall 2016 (January – August) 

2016 Jan Feb Mar Apr May Jun Jul Aug 
Rainfall 

(mm) 0 0 0 0 61 240 221 132.0 
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5.5.2 Highest and Lowest Temperatures 

Average monthly highest and lowest temperatures of Minbu Township in 2015 and 
2016(Jan to Aug) are collected. Notable highest temperature in 2015 is 39.5˚C on March 
and 42.2 ̊ C on April in 2016(Jan to Aug). Notable lowest temperature of Minbu Township 
2015 is 12.2˚C on December and 9.5 ˚C on January in 2016 (Jan to Aug). 

Table 9: Monthly mean Maximum and Minimum Temperature (°C) in 2015 
 

2015 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Maximum  

Temperature 
(°C) 

28.8 34.1 39.5 4.07 4.2 35.9 31.8 33.7 34.0 32.4 31.3 26.7 

Minimum  
Temperature 

(°C) 
14.2 12.5 17.0 21.0 24.0 23.4 22.8 22.5 22.3 19.6 17.4 12.2 

 

 
 
Table 10: Monthly mean Maximum and Minimum Temperature (°C) in 2016 
(January – August) 
 

2016 (Jan – Aug) Jan Feb Mar Apr May Jun Jul Aug 
Maximum  

Temperature (°C) 27.2 34.8 36.7 42.2 37.7 32.9 31.8 32.5 

Minimum  
Temperature (°C) 9.5 14.0 18.1 21.3 20.7 19.2 20.7 20.9 
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5.5.3 Irradiation Data (Sunshine Hours Duration) 
According to the Project technical design from our third party technical advisor, Black 
and Veatch, the production estimate of the solar power plant is for a total of 
338,897,000 kWh per year which equates to a daily average irradiation of 5.2 sunshine 
hours per day. The daily average irradiation is based on the full radiation output 
assumed at 1000 w/m2. 
5.5.4 Relative Humidity  
The relative humidity plays an important role in the amount of evaporation and 
evapotranspiration. The mean monthly values of relative humidity are relatively similar 
throught the year and relatively high during the summer period. The annual mean of daily 
relative humidity is on the range of 70-90% (Minhla, 2014). The monthly mean values of 
relative humidity for the whole year are presented in table. 

The values of the monthly relative humidity depends on various parameters, such as the 
local wind, vegetation, general wind circulation. The value of the monthly relative humidity 
decreases from September (80 %) to March (63 %), where it reaches its minimum value, 
then increase again to reach its maximum value at June (91 %) as shown in the following 
table. 

 Table 11: Monthly mean values of relative humidity 

Monthly Mean Values of Relative Humidity Relative Humidity (%) 

January  (62-83%) 
February  (52-72%) 
March  (52-76%) 
April  (57-63%) 
May  (57-64%) 
June  (63-91%) 
July  (67-88%) 
August  (73-89%) 
September  (70-90%) 
October  (59-80%) 
November  (62-73%) 
December  (60-70%) 

Source: Minhla, 2014 
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5.5.5 Wind Direction and Wind Speed 

Data of wind direction and wind speed reported by Meteology and Hydrology Department 
at Minbu District Station are collected and shown as below: 

Average wind direction from South-East is in October, November and December, North-
East and North-West winds are in April, May, June, July, August and September.  

Table 12: Monthly Mean Wind Direction 2015 

Time Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
6:30 SE SE SE NE NE NE NW N NE SE SE SE 
9:30 SE SE SE NE NE NE NW NW NW NE SE SE 

12:30 SE SE SE SE NE NE NW NE NE SE SE SE 
18:30 SE SE SE SE NE NE NW NE NE SE SE SE 

Table 13: Monthly Mean Wind Direction 2016 (January – August) 
Time Jan Feb Mar Apr May Jun Jul Aug 
6:30 SE E W E NE NE NE NE 
9:30 SE SE SE NE NW NW NE NW 

12:30 SE SE SE NE NE NE NE NE 
18:30 SE SE SE NW NW NW NE NE 

Table 14: Monthly Mean Wind Speed (mph) 2015 
Time Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
6:30 0.8 0.9 1.0 0.7 0.9 1.2 1.0 1.0 0.9 0.7 0.2 0.5 
9:30 1.0 1.2 1.2 1.2 1.1 1.1 1.0 1.2 1.1 1.2 1.1 1.1 

12:30 1.1 1.2 1.2 1.2 1.1 1.2 1.1 1.2 1.2 1.3 1.2 1.2 
18:30 0.3 0.8 1.0 1.4 1.4 1 0.5 0.7 0.6 0.5 0.4 0.2 

 

 

Table 15: Monthly Mean Wind Speed (mph) 2016 (January – August) 

Time Jan Feb Mar Apr May Jun Jul Aug 
6:30 0.6 0.8 0.7 0.9 1.2 1.2 1.2 1.2 
9:30 1.1 1.3 1.2 1.2 1.3 1.2 1.2 1.2 

12:30 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 
18:30 0.4 0.8 0.8 1.3 1.2 0.8 0.8 0.8 
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5.5.6 Earthquake 
Map 3 :Map of Myanmar Situated in the Alpide Earthquake Belt 

 
Source: Manual on Earthquake, UN-Habitat 

  

0

0.2

0.4

0.6

0.8

1

1.2

1.4

Jan Feb Mar Apr May Jun Jul Aug

Monthly Mean Wind Speed (mph) in 2016 
(January – August)

6:30 9:30 12:30 18:30



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 95 
 

Map 4 and 5: The Map of Earthquake Zone and The Map of Sagaing Fault 

 
Source: Department of Geological Engineering, Gadjah Mada University and 
www.sagaingfault.info/index.html#info 

The proposed site is located at approximately 90 miles at the west of Sagaing fault. 

Earthquake data at Magwe region (2013-2016) is shown below and Most of them 
occurred along the Sagaing Fault. 

Table 16: Earthquake data of Magway Region (2013-2016) 

No. 
Date/Time(UTC) Epicenter  Magnitude Scale 

(M) 
Class 

D
at e M
o

nt
h 

Ye
a r 

H
ou rs

 
M

in
ut

e 
Se

c
on

d 
La

tit
ut

e 
(N

) 

Lo
n

gi
tu de

 
(E

) 
<4

.
0 <5

.
0 <6

.
0 <7

.
0 <8

.
0 

1 3 4 2013 12 35 48 19.31 95.56     5.5     Moderate 
2 3 4 2013 23 30 23 19.32 95.77   4.7       Slight 
3 4 4 2013 15 17 36 19.36 95.67     5.4     Modreate 
4 11 4 2013 3 47 4 19.35 95.7     5.5     Modreate 
5 8 8 2013 0 0 26 20.565 94.091   4.9       Slight 
6 22 3 2014 8 35 35 21.91 94.28   4.3       Slight 
7 17 11 2014 4 34 20 20.78 94.32     5.4     Modreate 
8 2015 (No earthquake events recorded in Magwe region) 
9 7 3 2016 3 14 27 20.74 94.74   4.8       Slight 

10 27 7 2016 4 20 53 21.48 94.53   4.9       Slight 
11 1 8 2016 10 1 8 21.29 94.92     5.3     Moderate 
12 24 8 2016 10 34 55 20.9 94.63       6.8   Strong 

  



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 96 
 

Table 17: List of some strong earthquakes in Myanmar 
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5.6 PHYSICAL ENVIRONMENT 
5.6.1 Setting the study limit 

 
Map 6: Map of setting the study limit 
 
MSR study team sets the study limit 3 km radius from center of the project site for physical 
data collection and impact assessment.  The study covers areas along approach road 
and along transmission tower and lines to national grid.  
 
For the social environment, the study covers Lay Pin and Zee Aiang villages which are 
located within 6 km from the project site. In fact, overall social impact of the solar power 
project is not limited to the surrounding area of the project site.  Therefore, the study looks 
at wider scope and contribution to regional and national level. 
 
Main focus area for the biological environment is within 3 km from the project site.  
 
5.6.2 Physical Baseline Data collection 
Physical environmental study team of MSR studied topographic map, site layout plan, 
hydrology report, design of storm water drains and associated structures, conceptual 
design and brief presentation of GEP (Myanmar) Co Ltd;. The team visited the site and 
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observable locations of the proposed project and decided to collect samples as base line 
data for this environmental impact assessment report. 
 
1. Soil may be impacted negatively at site by preparation, construction of designated 
grading, construction, operation and decommissioning that 5 samples should collected to  
analyze soil nutrient and 2 samples are collected to analyze soil heavy metal (Harmful). 
These analytical reports are baseline data of soil. 
2. Air may be polluted by dust emission, operating of machineries which use diesel fuel 
at construction and operation and decommission phases that 24 hours ambient air quality 
test should analyze at the center of the proposed project. These analytical reports are 
baseline data of air. 
3. Surface water and ground water may be impacted by oil spills, dumping of materials, 
dumping of solid waste and improper handling of PV solar panels that the main discharge 
points of surface water samples should collected to analyze water quality. These 
analytical reports are baseline data of surface water and ground water. (S2), (S3), (S7) 
and (S10) samples are collected.(S8) out let is dried and cannot collect samples. 
4. Analytical data of four tube wells are collected from developer. 
 
5.6.2.1 Soil 

 
Soil survey methods 
Land Use Division, Agricultural Department conducted soil survey by using the Russian 
soil scientist soil analysis method and F.A.O/UNESCO method. 
When soil survey was conducted physical properties of soil such as soil colour, texture, 
structure, moisture, hardness, drainage, inclusion and new formation were recorded and 
gave the soil name by using Hussian soil classification, F.A.O soil classification method. 
When classified the soil types, soil horizontal characteristics were based and identified 
the soil type. Soil properties are formed according to the soil forming process and it is not 
possible to give nomenclature on the base of site seeing different norms of the soil 
characteristics. It needs thousands of million years to from one inch cubic of soil but soil 
can be easily deteriorated in a few years due to improper use of the land and soil. 
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Map 7: Location Map of Soil Sample Collection 
 
Collecting Soil sample  
 

  
Soil sample collecting at the center of project 
site 

Checking soil color with color chart 
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Soil sample collecting with special tool Packing soil sample 

  
Soil sample collecting top soil layer Collection soil sample at near Pin Da Le 

chaung 

Soil survey results 
 
Soil samples were taken from five places on the project site and, according to the soil 
survey results, the surveyed soils are Gravelly Yellow Brown Forest Soil and Indine, 
also called Cambisols according to F.A.O soil classification. The top soil texture is 
sandy loam and   structure is Crumby of sub angular blocky. The sub soil about 10 inches 
depth are Yellow Brown Forest Soil. The second layer soils, about 25 inches depth are 
sub-angular blocky but it is easily soluble, stone and gravels. 
 
These soils have rapid water infiltration rate and rain water will be disappeared as 
soon as after raining. It contains well drainage infiltration rate. It has moderately alkaline 
soil pH and medium cation exchangeable capacity and high in Ca+2, medium in Mg+2 

and low in K+. It has low humus content and reduces in micro nutrient content. 
The soils are very shallow stoney soil, not suitable for orchard and vegetable cultivation, 
and suitable for grass land and forest land. 
 
The  soil  survey  results  are  expressed  as  Profile  Description,  External  Features,  
chemical analysis and water soluble salts. 
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Table 18 :Soil Survey Results: Nutrients 

Sr Profile No Soil depth & 
Layer 

Location 
Lat : log Soil name 

1 GEP-SQ -1 A ( 0-12") 
A/B (12-25") 

N 20° 30′ 59.00" 
E 94° 39′ 58.1" 

Gravelly Yellow Brown Dry 
Forest & Indaing Soil 

2 GEP-SQ -2 A/C1 ( 0-10") 
A/C1 ( 10-25") 
B/C (25-42") 

N 20° 02′ 58.3" 
E 94° 41′ 04.5" 

။ 

3 GEP-SQ -3 A/C ( 0-10") 
A/C1 ( 10-25") 

N 20° 04′ 13.3" 
E 94° 40′ 35.5" 

။ 

4 GEP-SQ -4 A ( 0-10") 
A/B ( 10-25") 

N 20° 03′ 29.8" 
E 94° 40′ 31" 

။ 

5 GEP-SQ -5 A ( 0-10") 
A/B ( 10-25") 

N 20° 02′ 50.8" 
E 94° 40′ 21.1" 

။ 

 

Soil Samples were tested at the Laboratory of Myanmar Agriculture Services (Land 
Use), Ministry of Agriculture and Irrigation.  
Soil analysis results 
 Soil texture Sand Loam, Loam, Sandy Clay Loam 
 Soil Structure Crumbly of sub angular blocky 
 Soil pH Moderately alkaline  
 Nitrogen content (N2)  Low 
 Phosphorus content (P)  Low 
 Potassium content (K2O) Medium 
 Humus Low 
 Organic carbon Medium 
 Calcium (Ca++) 13.56 (High) 
 Magnesium (Mg ++) 1.36 (Medium) 
 Potassium (K+) 0.20 (low)  
 Aluminium (Al +3) Not detected 
 Hydrogen (H+) Not detected 
 Sodium (Na+) 0.44(Medium) 
 Cation Exchange capacity 15.59 (Medium) 
 (C.E.C) 
 Electrical conductivity (Ec) Very low  
 
Soil soluble salts analysis 
 Total dissolved solids TDS Low 
 Electrical conductivity (Ec) very Low & Low 
 Sodium Adsorption Ratio SAR Not detected & Low 
 Residual Sodium Carbonate RSC Not detected & Low 
 pH Moderately alkaline 
 Dorminate salts Ca (HCO3)2, CaCl2, MgCl2 
Analytical data evaluation and recommendation  
There is no plant nutrient problem and TDS- Total Dissolved salt in water soluble salt 
analysis. Even though high in pH value is not a problem because it is common in tropical 
arid region. And also there is no problem Sodium Absorption Ratio (SAR) and Residual 
Sodium Carbonate (RSC) analysis. Electrical conductivity value (Ec) is not also problem 
for plants.  
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Therefore, these soils are not problemative soils in plant nutrient content and soil soluble 
salts. Even though there is no problem in chemical properties, there is somewhat problem 
in physical properties for cultivation because of high content in stone and carbonate. 
Evaluation and recommendation is continuously mentioned.  
The soils from Min-Bu Solar Plant Project are Gravelly Yellow Brown Dry Forest Soil and 
Indine. These soils include Inn-ma outside ring protective area and low in land capability 
class for economic cultivation. These soils are very shallow stoney soil and suitable for 
grass land and forest land. It contains in soil standard VIIs and it is mentioned that it 
requires fire protection. 
Soil Survey Results: Heavy Metal 
Table 19: Analytical data evaluation and recommendation (Heavy Metal) 

Soil analytical data of heavy metal 

Sr. Sample Depth Lead(Pb) Arsenic(As) Cadmium(Cd) 

1 GEP-HM-S1 0-12" 11.15/85 ND/29 ND/0.8 

2 GEP-HM-S2 0-12" 4.65/85 ND/29 ND/0.8 

 
Soil analytical data of heavy metal analyzed at Pesticide Analytical Laboratory, Plant 
Protection Division, Department on Agriculture, Ministry of Agriculture, Livestock and 
Irrigation resulted. Heavy metal of lead, Arsenic and Cadmium are lower than reference 
value. 
 
5.6.2.2 Air quality and sound pressure data collection 
 
Air quality survey method 
Ambient air sampling was conducted at above mentioned site. Sampling period was 
based on 24-hour measurement level of PM2.5 and PM10 using EPAS air sampler and 
other gases are also measured by auto sensors of the EPAS haz-scanner.  
Sound pressure survey method 
Maximum Sound Pressure Level (Lmax) and the Equivalent Continuous Sound Level (Leq) 
were measured at available site of the Project area.  
Acoustic environment monitoring was performed in accordance with standard procedures 
adopted by American Conference of Governmental Industrial Hygienist (ACGIH) which is 
authoritatively and currently used in Myanmar. 
 
The sample site was chosen for the ambient Air Quality Monitoring in the area of solar 
plant project in Minbu Township.  Air quality sampling and sound level measurement was 
done for 24 hrs on February 6, 2016 at sampling site. Efficiency of Ambient air quality and 
Noise pressure testing machines can roam 5 miles radius circle. So, this air quality 
measuring could cover these areas and villages, Zee Aing, Lay Pin, Pyawbwe and Min 
Hla Kyin village along the Minbu-Ann Road. MSR team decided to locate the testing points 
at the corner of the project area and near main substation and office building. 
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Air quality and noise pressure (AQ) 
 

 
Map 8: Location map of Ambient Air Quality and Noise Pressure Sample Points  
 
Collecting of Air Quality 

  
Setting the EPAS haz-scanner Setting the EPAS haz-scanner 
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Measuring by auto sensors of the EPAS haz-
scanner (Day)  

Measuring by auto sensors of the EPAS haz-
scanner (Evening) 

  
Setting the EPAS haz-scanner Measuring by auto sensors of the EPAS haz-

scanner (Day) 
 
Air Quality Survey Results 
Measured ambient air quality  
Ambient air sampling was conducted at above mentioned site. Sampling period was 
based on 24-hour measurement level of PM2.5 and PM10 using EPAS air sampler and 
other gases are also measured by auto sensors of the EPAS haz-scanner. Particulate 
Matter (PM10), Particulate Matter (PM2.5), Sulphur dioxide (SO2), Nitrogen dioxide (NO2), 
Carbon Monoxide (CO), Total Volatile Organic Compound (TVOCs), Hydrocarbon (HC), 
and Methane (CH4) are measured 1 hour average and Ozone (O3) is measured 8 hours 
average. The report covers the observations for the baseline data obtained in one cross-
sectional survey. 
 
Air quality (Location 1) 
Air Quality was tested by the Occupational and Environmental Health Laboratory, Ministry 
of Health on 6 February 2016. The test results are presented below. 
 
Table 20: Summary of air quality results 

Name GEP AQ-1 Reference Unit Unit 

PM10 (24 hr) 93.772 50 μg/m3 
PM2.5 (24 hr) 64.489 25 μg/m3 
SO2 (24 hr) 375.582 20 μg/m3 
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NO2 (1 hr) 60.812 200 μg/m3 
CO (1 hr) 145.838 30000 μg/m3 
O3 (8 hr) 1567.706 100 μg/m3 
TVOCs 133.936 400 μg/m3 
HC 0 - ppm 
CH4 21060.7 - ppm 

Air Quality Parameters  
Particulate matter (PM10) and particulate patter (PM2.5) 
 

 
Particulate matter (PM10) and Particulate matter (PM2.5) concentration  
 
The result of Particulate Matter (PM10) from sample site is revealed 93.772 µgm/m3 and 
higher than WHO guide line values (50µgm/m3). 
 
The result of Particulate Matter (PM2.5) from sample site is revealed 64.489 µgm/m3 and 
higher than WHO guide line values (25µgm/m3). 
 
Sulphur dioxide (SO2)  
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Sulphur dioxide (SO2) concentration  

The result of Sulphur Dioxide (SO2) concentrations obtained from sample site was 
375.582 µgm/m3 and much higher than WHO guide line values (20µgm/m3). 
 
Nitrogen Dioxide (NO2) 
 

 
Nitrogen Dioxide (NO2) concentration for 1 hr mean 
 
The result of Nitrogen Dioxide (NO2) concentrations obtained from sample sites was 
60.812 µgm/m3 for 1 hr mean and lower than WHO guide line values (200µgm/m3). 
 
Carbon Monoxide (CO), Ozone (O3) and Total Volatile Organic Compounds (TVOCs) 
 

 
Carbon monoxide (CO), ozone (O3) and total volatile organic compounds (TVOCs) 
concentration  
 
The result of Carbon Monoxide (CO) concentrations for 1 hr obtained from sample site 
was 145.838 µgm/m3 and much lower than WHO guide line values (30000µgm/m3).  
The result of Ozone (O3) concentrations obtained from sample site was 1567.706 µgm/m3 
for 8hr mean and much higher than WHO guide line values (100µgm/m3). 
The result of total volatile organic compound (TVOC) concentrations obtained from 
sample site was 133.936 µgm/m3 and lower than WHO guide line values (400µgm/m3). 
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Hydro carbon (HC) and methane (CH4) 
 

 
Hydro carbon (HC) and methane (CH4) concentration 
 
The result of Hydrocarbon (HC) concentrations obtained from sample site was 0 ppm. 
The result of Methane (CH4) concentrations obtained from sample site was 21060.7 
ppm. 
 
Air Quality (Location 2) 

Table 21: Summary of Air Quality Lab Results (10 September 2016) 

Name GEP AQ-2 Reference Unit Unit 

PM10 (24 hr) 24 50 μg/m3 
PM2.5 (24 hr) 35.4 25 μg/m3 
SO2 (24 hr) 865.7 20 μg/m3 
NO2 (1 hr) 11953 200 μg/m3 
CO (1 hr) 76.3 30000 μg/m3 
VOCs(1 hr) 88.6 400 μg/m3 
O3 (8 hr) 6960 100 μg/m3 
HC 9613 - ppm 
CH4 17404 - ppm 

 

Air quality Haz-scaner machine is installed at the center point of the proposed site on 10 
September 2016. Analytical data of air quality Haz-scaner analyzed and operated by 
Occupational and Environmental Health Laboratory experts, Ministry Of Health indicates  
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Particulate matter (PM10) and particulate patter (PM2.5) 
 

 
 
Particulate matter (PM10) and Particulate matter (PM2.5) concentration  
 
The result of Particulate Matter (PM10) from sample site is revealed 24 µgm/m3 and lower 
than WHO guide line values (50µgm/m3). 
 
The result of Particulate Matter (PM2.5) from sample site is revealed 35.4 µgm/m3 and 
higher than WHO guide line values (25µgm/m3). 
 
Sulphur dioxide (SO2)  
 

 
Sulphur dioxide (SO2) concentration  
 
The result of Sulphur Dioxide (SO2) concentrations obtained from sample site was 
865.7µgm/m3 and much higher than WHO guide line values (20µgm/m3). 
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Nitrogen Dioxide (NO2) 
 

 
 
Nitrogen Dioxide (NO2) concentration for 1 hr mean 
 
The result of Nitrogen Dioxide (NO2) concentrations obtained from sample sites was 
11953 µgm/m3 for 1 hr mean and much higher than WHO guide line values (200µgm/m3). 
 
Carbon Monoxide (CO) and Volatile Organic Compounds (VOCs) 
 

 
Carbon monoxide (CO), ozone (O3) and total volatile organic compounds (VOCs) 
concentration  
 
The result of Carbon Monoxide (CO) concentrations for 1 hr obtained from sample site 
was 76.3 µgm/m3 and much lower than WHO guide line values (30000µgm/m3).  
The result of total volatile organic compound (VOCS) concentrations obtained from 
sample site was 88.6 µgm/m3 and lower than WHO guide line values (400µgm/m3). 
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Ozone (O3) 

 
Ozone (O3) Concentration  
The result of Ozone (O3) concentrations obtained from sample site was 6960 µgm/m3 for 
8hr mean and much higher than WHO guide line values (100µgm/m3). 
 
Hydro carbon (HC) and methane (CH4) 
 

 
Hydro carbon (HC) and methane (CH4) concentration 
 
The result of Hydrocarbon (HC) concentrations obtained from sample site was 9613 
ppm. 
The result of Methane (CH4) concentrations obtained from sample site was 17404 ppm. 
 
Harmful substances and gas such as PM2.5, NO2, SO2 and O3 are very higher than 
reference value. These indicated dust emission and largely diesel fuel burning. 
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Sound Pressure Level (Location 1) 
 
Table 22: Summary of Sound Pressure Level Results (6 February 2016) 
Sample Sites LTotal in dBA Lmax in dBA 

Day Night Total Day Night Total 

Near site explanation 
room 

53.322 35.203 51.320 32.789 25.460 30.249 

 
Sound level parameters  
The sound level monitoring was performed in accordance with standard procedures 
adopted by American Conference of Governmental Industrial Hygienist (ACGIH) which is 
authoritatively and currently used in Myanmar. 
 
Maximum Sound Pressure Level (Lmax) and the Equivalent Continuous Sound Level (Leq) 
are measured at available site of the Project area.  
 
Equivalent continuous sound level (Leq) 

 
Equivalent continuous sound level (Leq) in sample site 
 
Equivalent continuous sound level (Leq), the constant noise level that would result in the 
same total sound intensity being produced over a given period, in day is 53.322 dBA and 
that in night is 35.302 dBA. All values are not increased that the position of observation 
should be taken into account. 
  



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 112 
 

Maximum sound pressure level (Lmax) 

 
Maximum sound pressure level (Lmax) in sample site 
Maximum sound pressure level (Lmax), square root of mean of the square of the 
measurement values (RMS) in day is 32.789 dBA and at night is 25.46 dBA. All values 
are not increased at the position of observation should be taken into account. 
 
Sound Pressure Level (Location 2) 

Table 23: Summary of Sound Pressure Level Results (10 September 2016) 
Sample Sites LTotal in dBA Lmax in dBA 

Day Night Total Day Night Total 

Center Point 37.4 32 36.1 22.3 22.2 22.2 

 
Analytical data of noise results of sample at center point of the proposed site analyzed by 
Occupational and Environmental Health Laboratory, Ministry Of Health indicates 
equivalent continuous sound level (Leq) in d BA is 36.1 and maximum sound pressure 
level (Lmax) in dBA is 22.2. Acoustic environment monitoring was performed in accordance 
with standard procedures adopted by American conference of Government Industrial 
Hygienist (ACGIH) which is authoritatively and currently used in Myanmar. 
 
5.6.2.3 Water quality data collection 
Water Quality Survey method 

- Drinking water sample was collected from shallow well (DW -1) from the 
nearest village called Lay Pin and surface / ground water samples 
(S2),(S3),(S7) and (S10) were collected from proposed site, which were 
chemically treated by sampling officer of Occupational and Environmental 
Health Department. 

- Water samples were analysed at the Occupational and Environment Health 
Department Laboratory by using spectrophotometer, atomic absorption 
spectrophotometer (Graphite furnace method), pH meter with waste-water 
analysis standard method and POTATEST incubation method. 
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Map 9: Location map of water quality samples collecting points 
 

Drinking water samples collecting 

  
Shallow well near Lay Pin Village Sample collecting from Shallow well near Lay 

Pin Village 
 

Drinking water (DW) 
One point for Drinking Water samples was collected at Shallow Well (depth-10ft) closed to 
Lay Pin village (DW-1). 
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Drinking Water quality Lab results 
Samples were tested at the Occupational and Environmental Health Laboratory, 
Ministry of Health.  The lab results are presented below. 

Table 24: Summary of Drinking Water Results  
Analyte Ref: 

Value 
Unit Results 

DW-1 

Color 15 TCU 1 
Turbidity 5 NTU 0.1 
Arsenic 50 ppb 0 
Copper 2 ppm 0 
COD 200 ppm 2 
Dissolved Oxygen 11 ppm 4.6 
Electro Conductivity 1500 μmhos/cm 980 
Phenol 1 ppm 0 
Zinc 3 ppm 0 
Magnesium 150 ppm 37 
Mercury 0.01 ppm 0 
Phosphate 0-70 ppm 0 
Fluoride 1.5 ppm 0.17 
Lead 10 ppb 0.4 
Nitrate 50 ppm 0 
Manganese 0.4 ppm 0.007 
Chloride 250 ppm 4 
Hardness 500 ppm as CaCo3 290 
Iron 1 ppm 0.3 
Oil and Grease 10 ppm 1.27 
pH 6.5-8.5  7.4 
Sulphate 250 ppm 138 
Total Dissolved 
Solid 

1000 ppm 410 

Chlorine (Residual) 4 ppm 0 

Every result is normally lower than reference value.  
 
Surface Water/ Ground Water 
 
Surface water samples collecting 

  
S-2 water sample collecting S-3 water sample collecting 
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S-7 water sample collection S-10 water sample collecting 

 

Table 25:Summary of Surface Water/ Ground Water Results 
Analyte Ref:  

Value 
Unit Result 

S2 S3 S7 S10 
Arsenic 50 ppb 1.174 0 0 0 
Chloride 250 ppm 6.7 1.6 0.2 4.7 
Chloride (Residual) 4 ppm 0.54 0.06 0.02 0.23 
Color 15 TCU 5 10 1 20 
Copper 2 ppm 0.01 0.04 0.07 0.17 
Dissolved Oxygen 11 ppm 7 8 7 6 
Electro 
Conductivity 

1500 µmhos/c
m 

720 510 320 100 

Fluoride 1.5 ppm 0.82 0 0.09 0 
Hardness 500 ppm as 

CaCO3 
276 259 138 73 

Iron 1 ppm 0.6 1.1 0.3 5.0 
Lead 10 ppb 0 0 0 0 
Nitrate 50 ppm 5 8 4 23 
Manganese 0.4 ppm 1.09 0.11 0.08 0.26 
Magnesium 150 ppm 128 84 86 15 
Mercury 1 ppb 0 0 0 0 
Oil & Grease 10 ppm 4.73 8.32 7.75 6.42 
Phenol 1  0.41 0 0 0.85 
pH 6.5-

8.5 
ppm 7.1 7.3 7.4 7.6 

Sulphate 250 ppm 2 7 2 25 
Total Dissolved 
Solid 

1000 ppm 410 260 150 50 

Turbidity 5 NTU 1 1 1 5 
Zinc 3 ppm 0.09 0 0 4.3 

 

Analytical data of surface / ground water results of samples (S2),(S3),(S7) and (S10) 
analyzed by Occupational and Environmental Health Laboratory, Ministry Of Health 
indicates no harmful substances such as Arsenic, Lead and Mercury are not found. Oil 
and grease are found lower than reference value at samples of every outlet, these may 
be impacted from site clearing and preparing to the land. 

  



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 116 
 

 
Groundwater (Tube well) 

 
Map 10: Location Map of groundwater sample 

Summary of Tube wells Results 

Table 26: Groundwater, Tube Well No.1 

S
r 

Quality 
Parameter 

Quantity Method Drinking 
Standard 

Effluent 
Standard 

Remark 

1 pH 7.8 pH meters 6.5-8.5 6.0-9.0* Normal 
2 Hardness 137.64 

mg/L 
EDTA Titration 
Method 
(volunmetric 
analysis) 

 
≤10 FAU 

NG Clear 

3 Chloride 37.86 
mg/L 

Mohr’s method 
(volunmetric 
analysis) 

NG ≤2000 
mg/L* 

- 

4 Conductivity 0.6 
mS/cm 

Consort Multi-
parameters 
Conductivity meter 

NG ≤50 
mg/L* 

- 

5 Arsenic 0 mg/L Lovibond Arsenic 
test kit code. No-
400700 

≤2.5mS/c
m 

NG Normal 

6 Turbidlty 39 FAU LovibondSpectroDi
rect Method 
No.385 

≤60 mg/L NG 

7 Cadmium <0.01 
mg/L 

AAS, Shimadzu 
AA-6200 Cd (228.8 
nm) 

≤60 mg/L NG 
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8 Copper 0.01 
mg/L 

 ≤3 mg/L NG - 

9 Iron <0.1 
mg/L 

 ≤3 mg/L ≤50 
mg/L* 

- 

1
0 

Lead <0.4 
mg/L 

 NG ≤250 
mg/L* 

- 

1
1 

Aluminium 0.01 
mg/L 

 ≤250 mg/L NG 

1
2 

Potassium 4.2 mg/L  ≤250 mg NG 

1
3 

Nitrite <0.01 
mg/L 

 NG ≤0.2 
mg/L* 

- 

1
4 

Zinc 0.21 
mg/L 

 NG NG - 

1
5 

Manganese <0.2  
mg/L 

 ≤0.07 
mg/L* 

≤0.1 
mg/L* 

Normal 

 

Table 27: Groundwater, Tube Well No.2 

Sr Quality 
Parameter 

Result Method Drinking 
Standard 

Effluen
t 
Standa
rd 

Remark 

1 pH 7.9 pH meters 6.5-8.5 6.0-
9.0* 

Normal 

2 Turbidity <5 FAU LovibondSpectroD
irect Method 
No.385 

 
≤10 FAU 

NG Clear 

3 Total 
dissolved 
solids 

~ mg/L Consort Multi-
parameters 
conductivitiy meter 

NG ≤2000 
mg/L* 

- 

4 TSS ~ mg/L Oven-drying 
method 

NG ≤50 
mg/L* 

- 

5 Conductivity 0.3 mS/c
m 

Consort Multi-
parameters 
conductivity meter 

≤2.5mS/cm NG Normal 

6 Hardness 82.
93 

mg/L EDTA Titration 
Method 
(volumetric 
analysis) 

≤60 mg/L NG 

 Hardness ~ mg/L LovibondSpectroD
irect Method 
No.200 

≤60 mg/L NG 

7 Dissolved 
Oxygen 

~ mg/L Jenway Dissolved 
Oxygen Meter 
(Model 970) 

≤3 mg/L NG - 

8 BODs ~ mg/L Estimated by Eco-
Lab with Jenway 
Dissolved Oxygen 
Meter (Model 970) 

≤3 mg/L ≤50 
mg/L* 

- 

9 COD ~ mg/L LovibondSpectroD
irect Method No. 
130, 131, 132 

NG ≤250 
mg/L* 

- 
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10 Chloride 33.
41 

mg/L Argentro Metric 
method 
(volumetric 
analysis) 

≤250 mg/L NG Normal 

 Chloride ~ mg/L LovibondSpectroD
irect Method 
No.90 

≤250 mg NG 

11 Chlorine 
total 
residual 

~ mg/L LovibondSpectroD
irect Method 
No.100 

NG ≤0.2 
mg/L* 

- 

12 Free 
Chlorine 

~ mg/L LovibondSpectroD
irect Method 
No.100 

NG NG - 

13 Free 
Cyanide 

<0.
01 

mg/L LovibondSpectroD
irect Method 
No.157 

≤0.07 
mg/L* 

≤0.1 
mg/L* 

Normal 

14 Nitrate-
Nitrogen 

~ mg/L LovibondSpectroD
irect Method 
No.265,267 

≤10 mg/L* NG - 

15 Nitrite <0.
01 

mg/L LovibondSpectroD
irect Method 
No.270 

≤0.5 mg/L* NG Normal 

16 Phosphate ~ mg/L LovibondSpectroD
irect Method 
No.320,321 

NG NG - 

17 Aluminium 0.0
2 

mg/L LovibondSpectroD
irect Method 
No.40 

≤0.2 mg/L* NG Normal 

18 Arsenic 0 mg/L LovibondSpectroD
irect Method 
No.400700 

≤0.01 
mg/L* 

≤0.1 
mg/L* 

 Arsenic ~ mg/L AAS, Shimadzu 
AA-6200 As(193.7 
nm) 

≤10 mg/L* ≤100 
mg/L* 

19 Cadmium ~ mg/L AAS, Shimadzu 
AA-6200 Cd(228.8 
nm) 

≤0.005 
mg/L* 

≤0.1 
mg/L* 

- 

20 Copper ~ mg/L AAS, Shimadzu 
AA-6200 Cu(324.8 
nm) 

≤0.05 
mg/L* 

≤0.5 
mg/L* 

- 

21 Iron ~ mg/L LovibondSpectroD
irect Method 
No.220 

≤0.2 mg/L* ≤3.5 
mg/L* 

 Iron ~ mg/L AAS, Shimadzu 
AA-6200 Fe(248.3 
nm) 

≤0.2 mg/L* ≤3.5 
mg/L* 

22 Lead ~ mg/L AAS, Shimadzu 
AA-6200 Pb(283.3 
nm) 

≤0.01 
mg/L* 

≤0.1 
mg/L* 

- 

23 Manganese 0.3
6 

mg/L LovibondSpectroD
irect Method 
No.240 

≤0.5 mg/L* ≤2 
mg/L* 

Normal 
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24 Potassium 1.8 mg/L LovibondSpectroD
irect Method 
No.340 

≤20 mg/L* NG Normal 

25 Zinc 0.1
5 

mg/L LovibondSpectroD
irect Method 
No.400 

 ≤2 
mg/L* 

Normal 

 

Table 28: Groundwater, Tube Well No.3 

Sr Quality 
Parameter 

Result Method Drinking 
Standard 

Effluent 
Standard 

Remark 

1 pH 7.8 pH meters 6.5-8.5 6.0-9.0* Normal 
2 Turbidity 109 FAU LovibondSpectroDir

ect Method No.385 
 

≤10 FAU 
NG Turbid 

3 Total 
dissolved 
solids 

~ mg/L Consort Multi-
parameters 
conductivitiy meter 

NG ≤2000 
mg/L* 

- 

4 TSS ~ mg/L Oven-drying method NG ≤50 
mg/L* 

- 

5 Conductivit
y 

0.7 mS/c
m 

Consort Multi-
parameters 
conductivity meter 

≤2.5mS/c
m 

NG Normal 

6 Hardness 152.
77 

mg/L EDTA Titration 
Method (volumetric 
analysis) 

≤60 mg/L NG 

 Hardness ~ mg/L LovibondSpectroDir
ect Method No.200 

≤60 mg/L NG 

7 Dissolved 
Oxygen 

~ mg/L Jenway Dissolved 
Oxygen Meter 
(Model 970) 

≤3 mg/L NG - 

8 BODs ~ mg/L Estimated by Eco-
Lab with Jenway 
Dissolved Oxygen 
Meter (Model 970) 

≤3 mg/L ≤50 
mg/L* 

- 

9 COD ~ mg/L LovibondSpectroDir
ect Method No. 130, 
131, 132 

NG ≤250 
mg/L* 

- 

10 Chloride 54.2
9 

mg/L Argentro Metric 
method (volumetric 
analysis) 

≤250 
mg/L 

NG 

 Chloride ~ mg/L LovibondSpectroDir
ect Method No.90 

≤250 mg NG 

11 Chlorine 
total 
residual 

~ mg/L LovibondSpectroDir
ect Method No.100 

NG ≤0.2 
mg/L* 

- 

12 Free 
Chlorine 

~ mg/L LovibondSpectroDir
ect Method No.100 

NG NG - 

13 Free 
Cyanide 

0.03 mg/L LovibondSpectroDir
ect Method No.157 

≤0.07 
mg/L* 

≤0.1 
mg/L* 

Normal 

14 Nitrate-
Nitrogen 

~ mg/L LovibondSpectroDir
ect Method 
No.265,267 

≤10 
mg/L* 

NG - 
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15 Nitrite <0.0
1 

mg/L LovibondSpectroDir
ect Method No.270 

≤0.5 
mg/L* 

NG Normal 

16 Phosphate ~ mg/L LovibondSpectroDir
ect Method 
No.320,321 

NG NG - 

17 Aluminium 0.02 mg/L LovibondSpectroDir
ect Method No.40 

≤0.2 
mg/L* 

NG Normal 

18 Arsenic 0 mg/L LovibondSpectroDir
ect Method 
No.400700 

≤0.01 
mg/L* 

≤0.1 
mg/L* 

 Arsenic ~ mg/L AAS, Shimadzu AA-
6200 As(193.7 nm) 

≤10 
mg/L* 

≤100 
mg/L* 

19 Cadmium ~ mg/L AAS, Shimadzu AA-
6200 Cd(228.8 nm) 

≤0.005 
mg/L* 

≤0.1 
mg/L* 

- 

20 Copper ~ mg/L AAS, Shimadzu AA-
6200 Cu(324.8 nm) 

≤0.05 
mg/L* 

≤0.5 
mg/L* 

- 

21 Iron ~ mg/L LovibondSpectroDir
ect Method No.220 

≤0.2 
mg/L* 

≤3.5 
mg/L* 

 Iron ~ mg/L AAS, Shimadzu AA-
6200 Fe(248.3 nm) 

≤0.2 
mg/L* 

≤3.5 
mg/L* 

22 Lead ~ mg/L AAS, Shimadzu AA-
6200 Pb(283.3 nm) 

≤0.01 
mg/L* 

≤0.1 
mg/L* 

- 

23 Manganes
e 

<0.0
2 

mg/L LovibondSpectroDir
ect Method No.240 

≤0.5 
mg/L* 

≤2 mg/L* Normal 

24 Potassium 2.3 mg/L LovibondSpectroDir
ect Method No.340 

≤20 
mg/L* 

NG Normal 

25 Zinc 0.05 mg/L LovibondSpectroDir
ect Method No.400 

 ≤2 mg/L* Normal 

 

Table 29: Groundwater, Tube Well No.4 

Sr Quality 
Parameter 

Result Method Drinking 
Standard 

Effluent 
Standar
d 

Remar
k 

1 pH 7.9 pH meters 6.5-8.5 6.0-9.0* Normal 
2 Turbidity 14 FAU LovibondSpectroDir

ect Method No.385 
 

≤10 FAU 
NG Turbid 

3 Total 
dissolved 
solids 

~ mg/L Consort Multi-
parameters 
conductivitiy meter 

NG ≤2000 
mg/L* 

- 

4 TSS ~ mg/L Oven-drying method NG ≤50 
mg/L* 

- 

5 Conductivit
y 

0.5 mS/c
m 

Consort Multi-
parameters 
conductivity meter 

≤2.5mS/c
m 

NG Normal 

6 Hardness ~ mg/L EDTA Titration 
Method (volumetric 
analysis) 

≤60 mg/L NG 

 Hardness 20
0 

mg/L LovibondSpectroDir
ect Method No.200 

≤60 mg/L NG 

7 Dissolved 
Oxygen 

~ mg/L Jenway Dissolved 
Oxygen Meter 
(Model 970) 

≤3 mg/L NG - 
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8 BODs ~ mg/L Estimated by Eco-
Lab with Jenway 
Dissolved Oxygen 
Meter (Model 970) 

≤3 mg/L ≤50 
mg/L* 

- 

9 COD ~ mg/L LovibondSpectroDir
ect Method No. 130, 
131, 132 

NG ≤250 
mg/L* 

- 

10 Chloride ~ mg/L Argentro Metric 
method (volumetric 
analysis) 

≤250 
mg/L 

NG 

 Chloride 10 mg/L LovibondSpectroDir
ect Method No.90 

≤250 mg NG 

11 Chloride 
total 
residual 

~ mg/L LovibondSpectroDir
ect Method No.100 

NG ≤0.2 
mg/L* 

- 

12 Free 
Chloride 

~ mg/L LovibondSpectroDir
ect Method No.100 

NG NG - 

13 Free 
Cyanide 

<0.
01 

mg/L LovibondSpectroDir
ect Method No.157 

≤0.07 
mg/L* 

≤0.1 
mg/L* 

Normal 

14 Nitrate-
Nitrogen 

~ mg/L LovibondSpectroDir
ect Method 
No.265,267 

≤10 mg/L* NG - 

15 Nitrite 0.0
2 

mg/L LovibondSpectroDir
ect Method No.270 

≤0.5 
mg/L* 

NG Normal 

16 Phosphate ~ mg/L LovibondSpectroDir
ect Method 
No.320,321 

NG NG - 

17 Aluminium 0.0
1 

mg/L LovibondSpectroDir
ect Method No.40 

≤0.2 
mg/L* 

NG Normal 

18 Arsenic ~ mg/L LovibondSpectroDir
ect Method 
No.400700 

≤0.01 
mg/L* 

≤0.1 
mg/L* 

 Arsenic 0 mg/L AAS, Shimadzu AA-
6200 As(193.7 nm) 

≤10 mg/L* ≤100 
mg/L* 

19 Cadmium ~ mg/L AAS, Shimadzu AA-
6200 Cd(228.8 nm) 

≤0.005 
mg/L* 

≤0.1 
mg/L* 

- 

20 Copper ~ mg/L AAS, Shimadzu AA-
6200 Cu(324.8 nm) 

≤0.05 
mg/L* 

≤0.5 
mg/L* 

- 

21 Iron ~ mg/L LovibondSpectroDir
ect Method No.220 

≤0.2 
mg/L* 

≤3.5 
mg/L* 

 Iron ~ mg/L AAS, Shimadzu AA-
6200 Fe(248.3 nm) 

≤0.2 
mg/L* 

≤3.5 
mg/L* 

22 Lead ~ mg/L AAS, Shimadzu AA-
6200 Pb(283.3 nm) 

≤0.01 
mg/L* 

≤0.1 
mg/L* 

- 

23 Manganes
e 

<0.
02 

mg/L LovibondSpectroDir
ect Method No.240 

≤0.5 
mg/L* 

≤2 
mg/L* 

Normal 

24 Potassium 5.1 mg/L LovibondSpectroDir
ect Method No.340 

≤20 mg/L* NG Normal 

25 Zinc 0.1 mg/L LovibondSpectroDir
ect Method No.400 

 ≤2 
mg/L* 

Normal 
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Analytical data of four tube wells 

Analytical data of four tube wells are collected from developer. Developer has analyzed 
four samples of water from each tube wells. The results from Ecological Laboratory, 
advancing life and Regenerating Motherland (ALARM) found no harmful related to 
reference value. 
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5.7 BIOLOGICAL ENVIRONMENT 
5.7.1 Setting the Study Limit 

Study limit of the biological survey is just inside the 840 acre land of the project site and 
3 km radius area of land surround the project site. 

 

Map 11: Map of Forest types existing in Magwe Region 
5.7.2 Methodology and Objectives 
The main objective of the field study is to know the presence and absence of different 
types of animal and trees both in the project site and its adjacent area that surround it, as 
it looks superficially a unfertile land with less tree presence in its ecosystem.  

The biological environment setting here is described in terms of habitat types, selected 
floral and faunal species, endangered or threatened species, and some special features 
of existing ecosystem’s status and quality with a perspective of how to maintain some 
value of ecological quality in rural and semi-natural setting.  
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The plant species in both direct impact zone (project area) and indirect impact zone are 
studied, observed and recorded. The method of identification is visual identification by 
local villager and the floral experts. The visual investigation is carried out by walking 
through some areas of field at western and eastern side of the project site as well as 
inside the project site.  

 
Information of plants, wildlife and animal presence is largely relied on interviewing the 
local inhabitants/villagers and secondary data, while tracks and signs were observed with 
direct eye sight as we walk in the field. 

 
Map 12: Map of elevation range in Minbu Township, Magwe Region 
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From the solar power project site towards the western boundary and Rakhine Yoma 

  
Soon after the clearance of the land, 
grass starts to grow with first rain.  Secondary growth has started, after the 

original forest cover is removed. 

  
Surrounding area of the project site is rich with median-sized trees. 
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5.7.3 Existing Biological Conditions  

The landscape of the area has a flat to gently undulating topography with an average 
elevation of about 190 m (58 feet). The soil is alluvial sands and gravels, mixed with 
sandstones (very commonly on literite). The western border of the dry zone is to some 
extent covered by dry deciduous forest, a dominant type among the different vegetation 
types of Myanmar. No bamboo species is naturally growing in this area. 

Actually forests currently existing near the project area are largely Indine ,not Than-Dahat 
and Thorn forest.  The Indine forest occurs on certain gravel and sand soils and very 
commonly on literite. In, ingyin and thitya are three typical trees of this type, while Than-
Dahat and thorn forests are usually found in the edges of dry zone,where the rainfall is 
30” to 50” and the dominant species grown in such forest are: Than (Terminelia oliveri), 
Dahat (Tectona hamiltonii), Sha (Acacia catechu) and Ziphu. Thorn forest grows in drier 
area where the rainfall is round about 30”. Dominant species of this type of forests are 
Sha (Acacia catechu), Tanaung (Acacia leucophloea), Zi (Zizyphus jujube), and 
Thanakha (Limonia acidissima). However, the area is seen as wooded/ scrub land in 
general and wider perspective (Map 1) 

Dry Deciduous Forests grow on hill slopes with stony, poor soils. These forests are 
thought to be widely distributed at the western edges of the central Dry Belt. Fuel wood 
and house-post are only major forest produce of the dry type. Common trees are than, 

daht, sha, tanaung, zi, thanakha (Shirley, 1955). 

Habitat of this region where the proposed project is scrub indaing. This type is found on 
dry shallow soils where the high indaing merges gradually into scrub owing to lack of 
moisture and exposure to the heat of the sun. Ingyin and thitya are more often more 
numerous on such areas than in. Scrub indine yields no sown timber, only fuel and 
house-posts. 

Habitat itself has been degrading throughout last 50 years since then area had been a full 
of natural vegetation in the project site and surrounding area. The more eastern the land 
reaches, the less trees exist on the drier land and the more intrusion of the agricultural 
activities occur on the land.  
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Eastern side of the project has more farm land than western side. 
 

  
Just clearing the land for agriculture                           Corn has already been grown up 
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5.7.3.1 Agricultural Land 

Most of the surrounding area of the project site is covered with Scrub Indine forest and 
agricultural activities can be made by removing the trees occurring there. The agricultural 
land are used for growing Green gram, Vigna radiate (L) Wilezek and Pigeon pea, 
Cajanus canlan (Wills) sp, corn and sesame which are compatible with the soil type and 
climate of the area. 

The project area is surrounded by some reserved forests where Shwesetaw is well known. 

5.7.4 Biological Component  

 

Map 13: Land cover Map 
 
According to what Map 3 depicts, project site and surround natural landscape is covered 
by scrub indine forest trees are scattered. As the Indaing occurs on gravelly, sandy and 
laterite soils, the following trees have been growing naturally on this landscape. The 
following trees are found currently growing at the surrounding area of the project site. 
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In (Dipterocarpus tuberculatus Roxb), 

Inbo (Dipterocarpus  obtusifolius), 

Thitsae (Melanorrhoea usitata Wall.), 

Thitya (Shorea oblongifolia), 

Ingyin (Pentacme siamensis), 

Sha (Acacia catechu), 

Kokeko (Albizia lebbek L. Benth), 

Pyinma (Lagerstroemia reginae Rox), 

Phankha (Terminaalia chebula Retz.), 

Deedu (Bombax insigne Wall.), 

Nipasae (Moranda tinctoria Roxb.), 

Lein (Terminalia pyrifolia Kruz), 

Kyot (Schleichera oleosa (Lour.) Oken), 

Khunpho (Premna pyramidata),  

Yinma (Chukrasia tabularis A. Juss), 

Thitpoke (Tetrameles nudiflora R. Br.), 

Tayaw (Grewia tiliifolia Vahl), 

Thitswele (Schebera swie tenioides 

Roxb.), 

Thanut (Cordia dichotoma Forst.), and  

Ziphu (Emblica officinalis Gartn.), 

Than (Terminalia olivery), 

Dahat (Tectona hamiltoniana) 

Shawphyu (Sterculia versicolaor Wall.) 

Thanakar (Limonia acidissma) 

Nabe (Lannea coromanelica (Houtt) 

 

  
Thanakar (Limonia acidissma) 
 

Shawphyu (Sterculia versicolaor 
Wall.) 

Thanakar (Limonia acidissma) and Shawphyu (Sterculia versicolaor Wall.) are 
economically important. Some villagers in Laybin grow these two kinds of trees for their 
income.  
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5.7.4.1 Common Animals 

Common animals found in the area are: cobra, and variety of snakes, monitor Lizard and 
variety of butterfly. moles, squirrels, porcupine and hare are very common in surrounding 
area, while jungle cat, barking deer, jackal are frequent visitors. Thamin is receeding 
towards West. 

  
This is the track of a jungle cat visiting 
current project site. 
 

Eld’s Deer, Thamin is IUCN’s vulnerable 
animal, but it is approaching to endangered 
leve. And protected by Forst law in Myanmar. 

 

Aquatic ecosystem is not much playing in important role, but it has strong influence in 
distribution of variety of animal species especially in rainy season when water ways are 
functioning as transport system in nature. 

For the wider area, mix deciduous forest is dominant in the surrounding area. This type 
of forest is the home of variety of wildlife. Therefore Shwesettaw is an important wildlife 
sanctuary for more than a hundred years. Now it becomes an attractive ecotourism site 
that can threaten wildlife and ecosystem sustainability. 

Table 30: Mammal species found in Project site and its vicinity 

Sr Scientific 
Name 

Common 
Name Evidence IUCN CITES MWPA Note 

1 Telpa micrura 
Eastern 
Mole Interview 

      
Abundant 

2 Callosciurus 
sp. 

Squirrel Interview       Abundant 

3 Menetes 
berdmorel 

Ground 
squirrel Interview 

      
Abundant 

4 Hystrix 
brachura 

Porcupine Interview       Very common 

5 Lepus 
peguensis 

Siamese 
Hare Interview 

      Commonly 
present 

6 Muntiacus 
muntjak 

Barking 
Deer Interview     SP Commonly 

seen 

7 Felis chaus 
Jungle 
cat Interview   II   Recently seen 
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8 Viverricular 
indica 

Small 
Indian 
Civet 

Interview     CP Recently seen 

9 Panthera 
pardus 

Leopard Interview   I CP Visited 30 
years ago 

10 Pardofelis 
nebulosa 

Clouded 
Leopard Interview Vl I CP Visited 30 

years ago 

11 Panthera 
tigris 

Tiger Interview E I CP Visited 40 yrs 
ago 

12 Cervus 
unicolar 

Hog Deer Interview DD   SP Very rare 

13 Manis 
petadactyla 

Pangolin Interview LRNT II CP Very rare 

14 Sus scrofa Wild pig Interview       Very rare 
15 Canis aureus Jackle Interview       Very rare 

* Note: E = Endangered species, VL= Vulnerable, DD = Data Deficient, LRNT= Lower 
Risk – Near Threatened in IUCN Redlist’s categories; I = Appendix I:Endangered 
species,trade in which is normally prohibited, and II = Appendix II:Threatened species, 
trade in which is controlled by permits. CITES is the convention on International Trade in 
Endangered Species of Wild Flora and Fauna. CP = Completely Protected Wild 
Aanimals,SP = Seasonally Protected Wild Animals as described in the three different 
Categories of Protected Animals listed in the Notification No. 583/94 issued by Forestry 
Dept. on October 26, 1994 

In the past, a good diversity of large mammals including Thamin (Cervus eldi), Gaur (Bos 

gaurus), benteng (Bos banteng), serow sambar (Cervus unicolor), hog deer (Axis 

porcinus), wild pigs, leopard (Panthera pardus), tiger (Panthera tigris), clouded leopard 
(Neofelis nebulosa), bear (Ursus thibetanus or U. malayanus), wild dog (Cuon alpinus) 
and two or more species of primates occurs throughout the region of this low land dry 
deciduous/indine forests existing in the surrounding environment of the current project 
site are. Nowadays, due to intrusion of human settlement and expansion of agricultural 
and development activities, natural forests have degraded and, wild animals have 
receded to the west where forest-covered hills exist. In terms of large mammals, only 
muntjac (Muntiacus muntjak), jungle cat (Felis chaus) and jackle (Canis aureus) are 
known to be encountered recently in nearby area. 
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5.8 SOCIAL ENVIRONMENT 

 
5.8.1 Overview 
The two nearest villages to Minbu Solar Power Plant Project site are Lay Pin and Zee 
Aing Villages. Lay Pin Village is located 1.27 miles to the south-west of the project site 
and there are 435 households and a population of 1,592 in this large village. Zee Aing 
Village is located 3.34 miles to the south-east of the project site and there are 200 
households and a population of nearly 1030 in this small village. 
There is no rice cultivation in both villages. The staple crops grown in both villages are 
beans and pulses and sesame. The land plots of about 5 farmers were included in the 
project area and the company has, as it is known, given the compensation of Ks. 
9,200,000 (9.2 million kyats) to three of them because they have legal documents of land-
ownership. The other two have not been given the compensation, as they do not have 
any evidence of land-ownership. 
But the compensated three are still not satisfied because, according to their words, they 
have only got compensation for crops and have not got compensation for their land. Even 
though the project area belongs to the Ministry of Natural Resources and Environmental 
Conservation, there is evidence that the farmers have paid taxes for working the land.  
The authorities from the company have promised that they are going to review their 
evidences. Besides the families of those who have lost land, the people from the other 
villages also hope that their villages will have electricity and enough drinking water and 
water for domestic use. There are only 5 people who are now working with the project 
site. 
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The pieces of the farmland of Zee Aing Village are not included in this project site. There 
are about 40 villagers from Zee Aing Village working with this project. Zee Aing Village 
also happily hope that they will have electricity and artesian wells. 
There is a good relation between the villagers and the staff of project-company. 
5.8.2 Description of the Surrounding Environment 
The nearest villages from the sites are Lay Pin and Zee Aing.  Lay Pin village is located 
1.27 miles to the South-West and Zee Aing village is 3.34 miles to the North-East.   
 

Profile of Laybin Village, Minbu Township, Magway Region 
 
5.8.2.1 Overview of Lay Pin Village 

 
Lay Pin Village 

  
Lay Pin middle school Lay Pin monastery 
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Lay Pin Village Profile 

Sr Title Description 
1 Village Name Lay Pin 
2 Number of Households 435  
3 Population 1,592 
4 Education 1 middle school 
5 Health Midwife 1 
6 Economy/Business Small shop 21 

Vehicle 13 
Agriculture: Beans(Peanut, Seasame, Green 
Mount Bean, Pigeon Pea), Fibre 

7 Transport Motorcar 5 
Taxi 5 
Three wheeler 4 
Motorcycle 435 

8 Communication Mobile Phone  MPT, MEC, Ooredoo 500 
TV 200 
Radio 50 

9 Social Football playground 1 
Monastery  2 

10 Other Electricity sources: battery, solar, generator 
Water sources: Tube well, Pool, Rain water 

11 Religion Buddhist 
 
The Population and background history of Laybin Village 
Laybin is one of the villages of 
Minhlagin Village-tract in Minbu 
Township.  When it was first 
founded about 120 years ago, it was 
a small village with 25 houses 
situated on a plot of land near the 
monastery at the entrance of the 
village.  In 1957, the small village 
with 50 houses moved to the 
present place off the motor road as 
a registered village enlisted at the 
Ministry of Home Affair.  The reason 
why the village has been named 
'Laybin (Four trees)' is that there were 4 white mango trees at that place when it was 
founded.  Currently, there are over 400 houses, and 435 households.  It has a population 
of 1,592.  Viewed from astrological point of view, 'lay' stands for '4' in number and 'bin' 
stands for '5'.  The result of adding up the two numbers is '9'.  The number '9', known as 
'Nawin' (9), can be defined as an auspicious zodiac number.  Thus, the name has been 
used so far. 
 
Education 
Most of the residents of Laybin Villager are Myanmar nationals.  There is a branch middle 
school in Laybin Village.  Altogether 322 students—138 middle school level students, 132 
primary school students and 52 Kindergarten students—are learning under the tutelage 
of 92 teachers.  As one of the school buildings has cracks in its walls caused by an 
earthquake, students are learning in the shades of trees and in some makeshift buildings.  

Laybin village 
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Those who have passed the middle level (Ninth Grade) at the branch middle school have 
to go to Minbu High School to continue their education.  As Minbu is 18 miles far from 
Laybin Village, about 15 students have discontinued their education.  Two children have 
no access even to primary education and one to middle education.  Those who have 
passed the middle level can rarely continue their further pursuit of education. 
 
Basic Education School Structure in Myanmar 

There are three levels in Basic Education level: primary (elementary), middle (lower 
secondary) and high (upper secondary).  

Level From To Years 

Primary KG (1st Grade) 5th Grade 5 
Middle 6th Grade 9th Grade 4 
High 10th Grade 11th Grade 2 
Total number of years in Basic Education  11 

 
 

Student population of Laybin Village Branch Middle School 

Sr 
No. Level Standard No of students 

1 Primary School level a KG (1st Grade) 52 
  b 2nd Grade 34 
  c 3rd Grade 35 
  d 4th Grade 25 
  e 5th Grade 38 
  Total  184 
2 Middle School Level d 6th Grade 47 
  c 7th Grade 31 
  e 8th Grade 29 
  f 9th Grade 31 
  Total  138 
 All levels All total  322 

 
Health-care 
There has not been a rural clinic to provide health-care for the people of Laybin Village.  
There is a mid-wife under the Department of Rural Health.  People often suffer from 
malaria, bowels disorder, cholera, and paralytic stroke.  They have no other diseases.  If 
someone suffers from a serious disease, he/she has to go to the Minbu Hospital for 
treatment.  They use drinking water from wells, lakes and rain water tanks for domestic 
use and artesian wells.  There has not been enough water for the whole year, and so they 
have to buy water from the owners of artesian wells by paying 500 kyats to 700 kyats for 
a barrel.  Every house has a fly-proof flush toilet.  They throw away rubbish in the forest 
and burn it in their compounds or farm-yards.  The villagers have their own houses made 
of wood or bamboo. 
 
 
 
 
 

Students who have passed the 
11th Grade (High School Final 
class) are to join a university or 
college of Higher Education. 
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Business 

Most of the Laybin villagers earn their living 
by farming, growing a variety of peas and 
breeding goats, and swines.  Some are 
shopkeepers and some of them have car-
rental services.  Some grow groundnut, pe-
di-sein (green bean), pe-sin-ngon (pigeon 
pea), sesame, shaw-byu or sei-kalama 
(gum tragacanth) and thanakha (limonia 
acidissima).  In previous years, some went 
to work at handscooped oil-wells.  Some of 
the young people go to work in Thailand 
and Malaysia and send back their income 

to their families.  There are altogether 21 shops including groceries, food-stalls, cafeterias 
and meal-shops.  There are 13 people running car-
rental service.  About 50 families breed cows, goats, 
swines and hens and there are about 200 farmers.  
About 14 are carpenters and masons.  About 10 are 
workers at handscooped oil-wells.  The village does 
not produce rice that is bought at 2,400 kyats per pyi.1  
They buy good quality fish at 4500 kyats per viss.2  
When they go to the city, the bus-fare is 1,000 kyats 
per head/ride and cycle-carrier 4,000 kyats each. 
 
Social and religious Affairs 

  
As it is in the rural area, there are no market, recreation centre, fire brigade and bank.  As 
there is also no library, teachers of Education Department and some villagers are making 
an attempt to establish a village library.  There is a football ground.  Most of them are 
Buddhists.  There is a pagoda and two monasteries.  They have formed a trustee 
committee for religious affairs, a rural development committee, Women's Affairs 
Association and some political parties.  There is no police station for village security.  The 
village administrator, heads of hundred households and 10 households take this 
responsibility.  As most Buddhists live in Laybin Village, they celebrate religious festivals 

                                                           
1  Pyi is a traditional volume measuring unit.  There are 8 tin-fuls (condensed milk tin) in a pyi.  There are 16 

pyi’s in a basket. This traditional unit is used for measuring paddy (with husk) or rice.  
2  Viss is a traditional weight measuring unit.  There are 100 ticals in a viss.  One viss is equal to 3.6 lbs or 

1.65 kg. 
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and pagoda festivals.  The village is crowded and busy with guests when the Man Shwe 
Settaw Pagoda Festival in Minbu takes place. 
 
Transport and Communication 
Labin Village is situated on the motor road that links Minbu with Ann.  They have no 
difficulties in communicating with other towns and villages.  The roads linking with villages 
are paved with earth and some with stones.  But Minbu-Ann road is tarred.  The earth-
paved roads and stone-paved roads can be used in all three seasons.  Five of the villagers 
own cars, another five have taxis and four others have three-wheel cycle-rental service.  
Every household has a motor-cycle.  They can have access to other villages and towns 
by bus lines.  It will cost them 1,000 kyats each to Minbu and cycle-carrier will cost 4,000 
kyats each.  Every house has its own mobile phone.  About 200 households have 
television sets while about 50 listens to the radio.  There are 500 mobile phones in the 
whole village. 
 
Overview 
What the villagers desire to have are a village clinic, a village library, electricity and water.  
Electricity is what they desire most because they have to rely on solar panel power, LED 
and candle lights. 
 
 

Profile of Zee Aing Village, Minbu Township, Magway Region 
 
5.8.2.2 Overview of Zee Aing Village 

  
Zee Aing Village Zee Aing Villager’s House 

  
Zee Aing Primary School Zee Aing Farm 
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Zee Aing Village Profile 
Sr Title Description 

1 Village Name Zee Aing 
2 Number of Households 200 
3 Population 1030 
4 Education 1 primary school 
5 Health - 
6 Economy/Business Small shop 10 

Vehicle 17 
Agriculture: Beans(Peanut, Green Mount Bean) 
Livestock: Cow, Goat, Pig 

7 Transport Bus car 1 
Taxi  9 
Three wheeler 7 
Motorcycle 200 
Trailergy 1 

8 Communication Mobile Phone  MPT, MEC, Ooredoo 500 
TV 70 
Radio 100 

9 Social Library 1 
Monastery 3 

10 Other Electricity sources: battery, solar, generator 
Water sources: Tube well, Pool, Rain water,   
Groundwater 

11 Religion Buddhist 
 
1. The Population and background history of Zee Aing Village 
Zee Aing Village is situated in Minbu Township of Magway Region and off the Minbu-Ann 
Motor road.  Zee Aing Village was founded over 137 years ago.  It has been known as 
'Zee Aing' (Plum Tree + Lake) Village because the area is covered with a good deal of 
plum trees and lakes.  There are two villages—Zee Aing and Tegone Villages—in Zee 
Aing Village Tract.  There are 256 households and 200 houses in Zee Aing Village which 
has a population of 1,030.  Those who live in Zee Aing Village are mostly Buddhists. 
 
2. Education 
There is a post-primary school in Zee Aing Village under 
9 teachers.  There is a total student population of 176 
including 78 primary level students from First standard 
to Fourth standard, 82 middle school level students 
from Fifth standard to Seventh standard and 16 
Kindergarten students.  Those who pass the Seventh 
standard have to continue their education by attending 
the State High School in Hsingaung Village and the 
State High School in Minbu which is about 12 miles far 
from the village.  As there are not enough classrooms at the post-primary school in Zee 
Aing Village, they have been establishing a self-help school building but it has come to a 
halt.  Twelve of the children at the school-going age have no access to school.  Fifteen of 
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them discontinue their middle school education and nine students stop their high school 
education. 
 
 

Student population of Laybin Village Post-Primary School 

Sr 
No. Level Standard No of 

students 
1 Primary School level a KG (1st Grade) 16 
  b 2nd Grade 25 
  c 3rd Grade 17 
  d 4th Grade 17 
  e 5th Grade 19 
  Total  94 
2 Middle School Level d 6th Grade 26 
  c 7th Grade 31 
  e 8th Grade 25 
  Total  82 
 All levels All total  176 

 
3. Health-care 
Zee Aing Village has no rural clinic and no nurse.  There is only a auxiliary midwife.  When 
a woman has to give birth to a child, they have to rely on the auxiliary midwife and a local 
village birth attendant by following the tradition.  Those who have difficulties in delivering 
babies or those who suffer from serious diseases have to go to the Health Department of 
Hsinggaung Village or Minbu Hospital for treatment.  There are a few people who suffer 
from malaria and no other contagious diseases. They fetch drinking water or water for 
domestic use from the four artesian wells, 3 lakes or domestic rain water tanks.  They 
have enough drinking water and water for domestic use for all three seasons.  Every 
house has a fly-proof flush toilet.  They carry rubbish into the forest and throw it away 
there.  Sometimes, the trash is burnt in their compounds.  Zee Aing Village Post-primary 
School requires one artesian well.  The villagers live in their own houses made of wood 
or bamboo.  There is adequate ventilation in their houses that are built in compliance with 
health-care system. 
 
4. Business 
Most of the villagers earn their living by farming.  They grow a variety of beans and 
sesame.  About a hundred of the villagers are farmers and about 30 villagers breed goats, 
cows and swines within their capacity.  
Some open their own shops.  Ten of 
them open groceries and food-staff 
shops.  Another business is taxi-
service including 10 taxis.  There are 7 
three- wheel cycles for rental.  About 
ten are carpenters and masons.  Over 
100 villagers are casual workers, 
earning 5,000kyats a day as a daily 
wage.  Farm-hands also earn 5,000 
kyats a day.  Twenty daily wage 
earners and 15 earning monthly 
salaries are involved in solar power 
project in Minbu. 
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Enhancing knowledge for village residents 
Zee Aing Village has a library on the main street of the village. For establishing the library, 
Save the Children Fund (SCF), an international Non-Governmental Organiza-tion,  raised 
the initial fund to which Minbu (Sagu) Township Administration contributed MMK 500,000. 
Despite the emergence of the library, it still needs wellwishers who will donate books on 
various topics and periodicals.—newspapers, magazines and journals.  The library now 
has around 200 books. 
Social and religious affairs 

There are no market, hall, fire brigade and 
police station as Zee Aing is in a rural area.  
There are a village library, a day-care centre 
and a Village Administrator Office in Zee Aing 
Village all of which are provided by the 
government.  They have formed a religious 
organization, a Village Development 
Committee, a Women Affairs Society and 
there are 2 political parties—NLD and SUDP.  
The Village security is undertaken by the 
Village Administrator, heads of one hundred 

households, heads of ten households and the village elders.  As the villagers of Zee Aing 
Village are mostly Myanmar Buddhists, there are 3 monasteries, a travellers’ rest shed, a 
Dhammayone (Community hall for religious purposes) and 5 pagodas.  Religious festivals 
and traditions have been preserved and handed down to next generations. 
 
Transport and communication 
Zee Aing Village is situated by the road that links Minbu with Ann and that leads to the 
Shwe Settaw Pagoda in Minbu Township. The village is about 12 miles far from Minbu 
that is accessible by bus.  As there are 9 taxis, 7 three-wheel cycle-careers and a trailer 
pulled by a small tractor, they can have access to other villages or towns in three seasons.  
The roads that link villages are the ones paved with earth.  But Minbu-Ann road is tarred.  
Every house in the village has a motor-cycle that helps them access to other places easily.  
The village takes care of earth roads and government takes care of the tarred road.  There 
are 70 TVs, about 100 radios and over 500 mobile phones as every house has its mobile 
phone and in some families, each and every member has his or her own mobile phone. 
 

  
Shwe Settaw – Minbu road Ox-cart and three-wheel cycle 

 
The suggestions given by the villagers 
Most of the people in Zee Aing Village require another artesian well for the whole village 
to get enough water.  They also need a village clinic for their health.  They want GEP to 
help them finish establishing the new school building.  They want to have job opportunities 

Village library 
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if the solar power factory is implemented.  The main requirement for them is electricity 
supply.  If they have electricity, they think they will be able to extend their businesses. 
 
 
 
 
Scenes of water collection in Village 
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6 POTENTIAL ENVIRONMENTAL IMPACTS AND RISK 
ASSESSMENT 

 
6.1     POLYSILICONCRYSTALLINE PHOTOVOLTAIC SOLAR PANEL  

Polysilicon is produced from metallurgical grade silicon 
by a chemical purification process, called Siemens 
process. This process involves distillation of volatile 
silicon compounds, and their decomposition into silicon 
at high temperatures.  
As with any industrial product there is an environmental 
impact associated with solar Photovoltaic panels. The 
main areas of potential concern are: 
 The energy required to produce them, particularly 
the photovoltaic cells 
 What happens to them at the end of their lifetime 
The main component of most PV modules is silicon, 
which isn't intrinsically harmful, but parts of the 
manufacturing process do involve toxic chemicals and 
these need to be carefully controlled and regulated to 
prevent environmental damage. 
A report by the Silicon Valley Toxics Coalition lists a 
number of potentially damaging chemicals used in the 
manufacture of PV cells. There are several different 
types of PV technology and each of them use different 
processes to manufacture, but some of the common 
harmful chemicals involved in crystalline PV cell 
manufacture are: 

 Crystalline silicon is made using silane gas, the production of which results in 
waste silicon tetrachloride which is toxic. It can be recycled into more silane gas 
but has the potential to cause harm 

 Sulphur Hexafluoride is used to clean the reactor used in silicon production. If it 
escaped it would be a very potent greenhouse gas. It can also react with silicon 
to create a range of other compounds. 

 A range of other chemicals used for cleaning the silicon and cells 
There is also lead and small amounts of aluminium and silver in the electronics. The use 
of lead-based solder would lead to pollution problems if items are sent to landfill or 
incineration. 
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6.2 OVERVIEW 
This chapter presents assessments of potential environmental impacts of (construction 
phase, operation phase and decommission phase) proposed Photovoltaic solar power 
plant at Mnbu, Magwe region. These environmental impacts exist soil, dust emission, air 
pollution, water and hydrology, noise and vibration, sewage, solid waste and handling of 
PV solar panels. 
 
6.3 IMPACT AND RISK ASSESSMENT METHODOLOGY 
Impact is defined as change in an environmental parameter, which results from the 
implementation of the proposed project. It is predicted or measured over a specified 
period and within a defined area. 
6.3.1 Identification of the potential impacts 
There are several methods to assist in the identification. These include checklists, 
networks, map overlays, matrices, networks, computer models and public consultation. 
Simple and descriptive checklists are used for impact identification.  
6.3.2 Impact Assessment 
Assessment refers to the interpretation of the significance of anticipated changes relating 
to the proposed project. Impact interpretation is based upon the systematic application of 
definition of “significance”: E.g., waste-discharge standards (effluent limitation) from 
particular facilities. The application of professional judgment in the context of assessing 
impacts is a pivotal role in our work.  
Another basis for impact assessment is public input; this input could be received through 
the conduct of public meetings and interviews with residents in surrounding area of the 
project site. As the general public can often delineate important environmental resources 
and values for the particular areas, and these are also considered in impact assessment. 
The assessment of short and long term potential impacts is made on the basis of 
information collected from existing sources supplemented by the field data. Impacts are 
also differentiated as direct or indirect – those that arise directly from the proposed project, 
and those that arise because of secondary activities induced by the project. Impacts are 
also categorized in relations with different implementation phases: Pre-construction 
phase, Construction phase, Operation phase and Abandonment phases. 
 
6.4 PHYSICAL POTENTIAL ENVIRONMENTAL IMPACTS 
  
6.4.1 Negative impacts (Construction Stage)  
 
6.4.1.1 Soil 
Proposed solar power plant is to be constructed at 836 Acre of hilly land area. The project 
civil engineering works need to excavate, fill and cut a large quantities of volume of soil 
to get a systematic gradient as design. The top soil nutrient layers will be removed and 
lower soil will be covered. Somewhere soil layers will be mixed. The original soil will be 
degraded as negative impact to soil. The original soil samples are collected at different 
location of work site area and its nutrients and heavy metals analysis are recorded as 
base line data. Designated soil layer also will be degraded by erosion of storm water, 
stacking of solid wastes, piling of construction materials, spills and improper handling of 
PV solar panels. Soil along, the streams of surrounding environment which lead from (S2), 
(S3), (S7),(S10) and (S8) will be degraded as negative impacts. 
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6.4.1.2 Dust emission 
During the construction phase of the project which include such as infrastructures of 
construction of approach road, sub- station, office buildings, residents and earth work for 
preparation of gradients, cutting, filling, compacting, and shifting of soil will generate 
substantial quantities of dust at the construction site. The sources of dust emission at 836 
acre wide land will include running of earth moving machineries such as loaders, 
bulldozers, back holes, road rollers, compacters, water bowser and management 
vehicles. A large emission of dust will lead to significant impact on workers and 
surrounding area. Lay Pin village is 1.27 miles distance from proposed site which located 
at south and Zee Aing village is 3.34 miles distance from proposed site which located at 
east. Local residents at both of nearest villages will not be impacted emission of dust 
during construction phase. The above dust emission will be impacted during winter and 
summer times. 
 
6.4.1.3 Air Pollution 
Diesel combustion of earth moving machineries such as loaders, excavators, trucks, 
dumpers, bulldozers, back holes, compactors, road rollers, graders, diesel generators and 
management vehicles will contribute dust, CO2,  NO2, and fine particulate matters (PM 
2.5 and PM 10). 
 
MSR survey team observed and collected samples at proposed site on (10 September 
2016). Air quality Haz-scaner machine is installed at the center point of the proposed site. 
Analytical data of air quality is analyzed and operated by Occupational and Environmental 
Health Laboratory experts, Ministry Of Health, indicates;  
Hydrocarbon HC is 9613 ppm and Methane CH4 is 17404 ppm.  
PM 10 (24 Hr) is (24 ug/m3) which is lower than reference value (50 ug/m3). 
PM 2.5(24 Hr) is (35.4 ug/m3) which is quite over than reference value.  
NO2 (1 Hr) is (11953 ug/m3) which is enormously higher than its reference value (200 
ug/m3). 
SO2 (24 Hr) is ( 865.7 ug/m3) which is quite higher than its reference value (20 ug/m3). 
O3 (8 Hr) is ( 6960 ug/m3) which is very higher than its reference value (100 ug/m3). 
CO (1 Hr) is ( 76.3 ug/m3) which is very lower than its reference value (30000 ug/m3). 
VOCS ( 1Hr) is ( 88.6 ug/m3) which is lower than its reference value ( 400 ug/m3). 
 
Collected data from developer and contractor 13 excavators, 10 bulldozers, 38 dump 
trucks,1 grader, 21 compactors,11 water bowsers, 1 No 220 V generator and 1 No 63 KV 
generator are working 24 hours continuously. One hour consumption of these heavy 
machineries are 340 gallons of diesel fossil oil. This calculation is not including such as 
small engines and office vehicles. Assumed 8200 gallons of diesel fossil oil is burning and 
combustion at site. 
 
Emission of carbon particulates (PM 2.5) emit from exhaust of engines is depended on 
type of fuel and engine. 
Such emission and air pollution lead to several environmental impacts including global 
warming and human health as lungs problem which will lead to immature death. 
But the proposed project site is quite far from nearest villages, air pollution may not occur 
to these villages. Surrounding environment of proposed site will be effected air pollution 
impact to workers, operators and office staffs. During construction phase, a large 
quantities of preparation of gradient of earth work will consume diesel fuel oil at proposed 
site, air pollution will be effected obviously. This impact will be significantly effected during 
construction phase of the project. 
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6.4.1.4 Surface Water/Ground water contamination 
Concrete foundation process at 230 KV towers, Sub-station construction, office building 
constructions and construction of quarters and residents will excavate surface earth. 
Deeply excavated foundation will pass through water layers and water body at ground. 
Cast in place foundation process needs to use   cement and hardener chemicals. These 
would be take place in ground water till setting time of concrete. Temporary contamination 
of ground water will occur during concrete construction. The negative impacts during 
construction phase, especially at rainy season, surface water and ground water will be 
contaminated by stacking of solid waste, oil spill, improper storage of fuel oil, chemical 
and hazardous materials, piling of construction materials, handling of PV solar panels, 
transporting of materials and disordered sewage disposal. 
 
6.4.1.5 Water use 
During construction phase of proposed site will required large quantities of water, sourced 
from underground. The developer has already planned 4 numbers ( 6 ) inch diameter 
sunk tube wells with  pump inside the project compound, Tube well No1 is already 
installed with pump which can deliver 2245 gallons per hour. 600 Ft depth underground 
water will be supplied for its requirement of water during construction of phase 1. A 33000 
gallons capacity of concrete ground tank is constructed near tube well No.1 and delivering 
the requirement of water volume. Estimated daily usage, one hundred and fifty thousands 
(150000) gallons of water will be mainly used for spraying and pouring to earth work and 
approach road way. For next phases, tube well No.2 and No.3 will be installed during 
construction phase including with each 33000 gallons capacity of concrete ground tanks. 
Transmission lines construction, sub-station construction, office construction, resident 
constructions, sanitary and washing purposes for a day will be used 30000 gallons. Tube 
well No. 4 will be installed and use for office and residents. During installation phase, 
average usage of water will be 16000 gallons per day for cooling, cleaning and removing 
dust.  Excessive water use and unnecessary use of water may be negatively impact the 
water source from underground and its sustainability. 
 
6.4.1.6 Hydrology  
Inside the project area, originally 12 streams and 3 small streams are flowing at raining 
season. After construction phase, earth work in excavation, cutting, filling and compacting 
are completed and earth surface is ready to install PV solar panels and as designated 
gradient, only five streams will be remain at work site and other streams will be 
disappeared. Rain fall and catchment area are same to original position that flow rate of 
remaining five streams will be higher at some streams and lower at some streams. The 
hydrology and ground water basin will be changed from original and erosion at some out 
let will be occur at heavy rains.  
 
6.4.1.7 Noise and vibration 
Delivering building materials by trucks and such as operating earth moving machines, 
excavators, loaders, bulldozers, back holes, metal cutters, compressors and concrete 
mixers will contribute high level of noise and vibration within the construction site and 
surrounding area. Elevated noise level within the site can affect the workers, and other 
persons in vicinity of the project site. Crawling type earth moving machineries vibrate 
heavily to earth surface, hibernated and vegetated animals are moved away from original 
location. 
 
6.4.1.8 Oil spills to soil and water body 
The motor- powered construction machines on site will need to be regularly serviced. This 
requires continuous oiling to minimize the usual corrosion or wear and tear. Changing 
spare parts, repairing and removing parts need to clean and wash by oils and lubricants. 
Oils spilling and contaminating the soil and water may cause on sites are lack of 
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maintenance to engines, hydraulic cylinders and axles. Vehicles using on site may require 
to change lubricants regularly. Oil spilling and contaminating the soil and water body is 
very dangerous and it is not a renewable to environment and very difficult to dispose. The 
developer needs to supervise the contractors to construct a yard to maintain the 
machineries in specific areas which designed for this purpose and systematically storage 
to used oil for recycle purpose. 
 
6.4.1.9 Solid waste generation 
During construction phase, large quantities of solid waste from site clearing, tree leaves, 
roots, cut logs, and other disposed will be generated as a result of the excavation and 
grading earth level at the site.  Construction phase solid waste will consist of rejected 
parts of pre-casted concrete, solid components, surplus materials, rejected materials, 
papers, containers, broken bricks, solvent containers, empty paint drums, surplus oil and 
waste from workers. Such solid waste will be injurious to the environment through 
blockage of drainage system, choking of water bodies, and negative impact on human 
and animal health. This may be accentuated by the fact that some of the waste materials 
contain hazardous substances such as paints, solvent, cement, adhesives, and 
chemicals. Some of waste materials including plastic containers and plastic bags are not 
biodegradable and can have long term and cumulative effects on the environment. 
 
6.4.1.10 Handling of PV Solar Panels 
The developer will install poly crystalline PV solar panels at racks which are constructed 
as super structure frame work above pressed pile foundation. PV solar panels will be 
imported and carried to worksite. There may not storage warehouse at project yard. The 
developer will stack PV Solar panels at stacking yards S1, S2, and S3 and will be 
delivered for installation. During construction and operation phase substitution of damage 
panels will be used from spare stacking at stacking yards. The developer has planned to 
remove damages of PV panels with safety package. There is no plan to be stored at ware 
house, buried or incineration at site. The package and damage of solar panels would be 
handled systematically by expertise persons.  
 
6.4.1.11 Energy consumption 
The project will consume fuels to run transport materials and earth work machineries. 
Fossil energy is non-renewable and its excessive use may have serious environmental 
implications on its availability price and sustainability. At the same time, the project will 
use high consumption of electricity. The electricity will be supplied by government and 
installed from Mann switch yard near Minbu. 11 kV high tension line is under construction 
and ranged 17 miles to work site. Existing electricity source is diesel generator. 
Tentatively, the developer will install 315 kV transformers at construction phase. Hydro 
power and natural gas are natural resources of the country. In this regard, high 
consumption of electricity is negatively impacted to natural resources and their 
sustainability. 
 
6.4.1.12 Extraction and use of building materials 
Building materials such as hard core, ballast, bricks, cement,  aggregates, rough stones, 
sand, mild steel, roofing sheets, glazed tiles, and shuttering woods required for 
construction of  the proposed project will be obtained from quarries, hardware shops, sand 
yards, which extract materials from natural resource bank such as sea shore, rivers,  hills, 
land and forest. Since substantial quantities of these materials will be required for 
construction of the buildings, the availability and sustainability of such resources at the 
extraction, the site from which the materials will be extracted may be significantly affected 
in several ways including erosion, landscape changes, displacement of animals and 
vegetation, poor visual quality and opening of depression on the surface leading to public 
health and animals. 
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6.4.1.13 Traffic Flow  
During construction phase heavy machineries will be working at proposed site and only 
vehicles of office staffs and visitors will use approach road way which is 0.6 miles distance 
from main road. During construction phase of proposed solar power project is 15 mile 
distance from Minbu. Existing position of Minbu-Padan- Ann road way is very few traffic 
flow except Shwesettaw Pagoda festival. Main road, in-front of the proposed project, 
traffic congestion may not occur by vehicles of construction site and visitors. 
 
6.4.1.14 Risks of accidents and injuries to workers 
Because of intensive engineering and construction activities at erection, steel fastening, 
piling, installation of PV Solar panel and racks, metal grinding and cutting, concrete work, 
scaffolding, welding, electricity using and other causes, construction workers will be 
exposed to risks of accidents and injuries. Such cases can result from accidental fall from 
high level of the building, hand tools, collapse of materials and hazardous material 
handling. 
 
6.4.1.15 General Occupational Health and Safety Issues.  
During construction of the proposed project, it is expected that construction workers are 
likely to have accidental injuries and hazards due to human and workplace interactions. 
Because of the intensive engineering and construction activities including erection and 
installation of PV solar racks, metal grinding and cutting, concrete work, steel erection, 
piling and welding among others, construction workers will be exposed to risks of 
accidents and injuries. Such injuries can result from accidental falls from high elevations, 
injuries from hand tools and construction equipment cuts from sharp edges of metal 
sheets and collapse of building sections among others. It’s recommended an appropriate 
approach to ergonomics be sought Personal Protective Equipment (PPE) should be 
issued to all workers on site. Trainings on Fire Management, First Aid, occupational 
Health and Safety also be conducted occasionally.  
 
6.4.2 Negative impacts (Operation stage) 
The operation phase is expected to continue for approximately 25 to 30 years. Efficiency 
of PV solar power panels will be drop down after 25 years of installation commenced. 
During operation phase will be included proper maintenance works of PV panels, racks, 
electricity installations and soil gradients.  
 
6.4.2.1 Soil 
During operation phase, top soil layer will be degraded by spills, erosion of storm water, 
dumping of solid waste by maintenance and improper handling of damaged PV solar 
panels. Designated soil layer also will be degraded by erosion of storm water, stacking of 
solid wastes, piling of construction materials, spills and improper handling of PV solar 
panels. Soil along, the streams of surrounding environment which lead from (S2), (S3), 
(S7), (S10) and (S8) will be degraded as negative impacts. 
 
6.4.2.2 Surface Water/Groundwater Contaminations  
During raining season, ground water level is higher than winter and summer times. 
Ground water and surface water will be contaminate absence of proper handling to PV 
solar panels at regular maintenance. Dumping solid waste are not well taken care, may 
cause contamination to ground water and surface water sources and also form breeding 
area of mosquitoes and flies. This may cause human diseases like malaria and cholera. 
 
6.4.2.3 Water use 
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The developer estimated average 36000 gallons per a day of water will use at fully 
operated. Annually estimated 5.8 million gallons of water will be used at tube well No.1, 2 
and 3. The office and residents will use treated and purified water at tube well No.4.  
Excessive use of water and unnecessary use of water may be negatively impact the water 
source. 
 
6.4.2.4 Noise and Vibration 
Noise and vibration impact will not occur at operation phase. 
 
6.4.2.5 Solid waste generation 
The project is expected to generate enormous of solid waste during its operation phase. 
The bulk of solid waste generated during the operation of the project will consist of papers, 
plastic bags, glass, metal, textiles, used containers, organic waste and disposed by 
workers, kitchen, office rooms, landscaping, cutting grass, trimming trees, annually 
painting, decoration and maintenance works. Such waste can be injurious to environment 
through blockage of drainage system, pipes, choking of water body and negative impacts 
on animal health. Some of these waste material especially the plastic/ polythene are not 
biodegradable may cause long- term injurious effects to the environment. Even the 
biodegradable ones such as organic waste may be injurious to the environment because 
as they decompose, they produce methane gas, a powerful greenhouse gas known to 
contribute to global warming. 
 
6.4.2.6 Handling of PV Solar Panels 
The developer will install poly crystalline PV solar panels at racks which are constructed 
as super structure frame work above pressed pile foundation. PV solar panels will be 
imported and carried to worksite. There may not storage warehouse at project yard. The 
developer will stack PV Solar panels at stacking yards S1, S2, and S3 and will be 
delivered for installation. During construction and operation phase substitution of damage 
panels will be used from spare stacking at stacking yards. The developer has planned to 
remove damages of PV panels with safety package. There is no plan to be stored at ware 
house, buried or incineration at site. The package and damage of solar panels would be 
handled systematically by expertise persons. Negligence of handling and dispose of 
damaged PV solar panels, these materials pose serious environmental and public health 
by gallium arsenide, copper-indium-gallium-diselenide and cadmium telluride. Such as 
dangerous and harmful elements will be followed through with the rain water and 
surrounding environment along the streams will be impacted negatively. 
6.4.2.7Energy Consumption 
During the operation phase, the solar power plant and its infrastructures will use a lot of 
electrical energy mainly for air conditioners, office lighting, domestic lighting, pumping, 
treatment plants, purification plants, security lights, and other service facilities. The project 
will use government supply which is installed from 11- 66 KV switch yard near Minbu.11 
KV High Tension line will be installed 15 miles distance from Man sub-station. The 
developer will be installed 1 Nos, 315 KVA transformers at residential yard which will step 
down 440V. For back-up source, the developer will use diesel generators. Since electricity 
generation involves utilization of natural resources such as hydropower, natural gas and 
diesel fuels. Excessive electricity consumption will strain the resources and negative 
impact on their sustainability.  
 
6.4.2.8 Traffic Flow  
During the operation phase there may not congestion to traffic because only office 
vehicles and ferry buses will be used the approach road way. 
 
6.4.2.9 Risks of accidents and injuries to workers 
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Because of intensive engineering and maintenance activities at operation phase, re-
erection, steel fastening, removing damaged solar panels, installation of PV Solar panels 
and racks, metal grinding and cutting, concrete work, scaffolding, welding, electricity using 
and other causes, workers will be exposed to risks of accidents and injuries. Such cases 
can result from accidental fall from high level of the building, hand tools, collapse of 
materials and hazardous material handling. 
 
6.4.2.10 General Occupational Health and Safety Issues  
During operation of the proposed project, it is expected that construction workers are likely 
to have accidental injuries and hazards due to human and workplace interactions. 
Because of the intensive engineering and construction activities including erection and 
installation of PV solar racks, metal grinding and cutting, concrete work, steel erection, 
piling and welding among others, construction workers will be exposed to risks of 
accidents and injuries. Such injuries can result from accidental falls from high elevations, 
injuries from hand tools and construction equipment cuts from sharp edges of metal 
sheets and collapse of building sections among others. It’s recommended an appropriate 
approach to ergonomics be sought Personal Protective Equipment (PPE) should be 
issued to all workers on site. Trainings on Fire Management, First Aid, occupational 
Health and Safety also be conducted occasionally.  
 
6.4.3 Negative impacts (Decommissioning phase) 
6.4.3.1 Dust Emission 
The sources of dust emission at 836 acre wide land at decommissioning phase will include 
running of earth moving machineries such as loaders, bulldozers, back holes, road rollers, 
compacters, water bowser and management vehicles. A large emission of dust will lead 
to significant impact on workers and surrounding area. The above dust emission will be 
impacted during winter and summer times. 
 
6.4.3.2 Noise and Vibration 
Loads back building materials by trucks and such as operating earth moving machines, 
excavators, loaders, bulldozers, back holes, metal cutters  will contribute high level of 
noise and vibration within the decommissioning site and surrounding area. Elevated noise 
level within the site can affect the workers, and other persons in vicinity of the project site. 
Crawling type earth moving machineries vibrate heavily to earth surface, hibernated 
animals are moved away from original location. 
 
6.4.3.3 Solid Waste Generation 
The project is expected to generate enormous of solid waste during its decommissioning 
phase. The bulk of solid waste generated during the decommissioning and dismantling of 
the project will consist of papers, plastic bags, glass, metal, textiles, used containers, 
organic waste and disposed by workers, kitchen, and office rooms. Such waste can be 
injurious to environment through blockage of drainage system, pipes, choking of water 
body and negative impacts on animal health. Some of these waste material especially the 
plastic/ polythene are not biodegradable may cause long- term injurious effects to the 
environment. Even the biodegradable ones such as organic waste may be injurious to the 
environment because as they decompose, they produce methane gas, a powerful 
greenhouse gas known to contribute to global warming. 
 
6.4.3.4 Handling of PV solar panels 
During decommissioning phase, the developer will remove all solar panels, aluminum 
racks, GI channels from soil, concrete structures, electrical installation materials, buildings 
and other infrastructures. The developer has planned to remove all PV panels with safety 
package and will carry straight to recycle factory. There is no plan to be stored at ware 
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house, buried or incineration at site.  The package and damage of solar panels would be 
handled systematically by expertise persons.  
 
 
6.4.4 Positive impacts (Construction phase) 
6.4.4.1 Creation of employment opportunities  
Several employment opportunities (250 workers per day) will be created for construction 
phase of the project. This will be a significant positive Impact to Lay Pin, Thitei villages 
and Minbu. Engineers, quantity surveyors, quality control technicians, electricians, 
plumbers, waste water engineers, managers, botanists and many local graduates will be 
employed. 
 
6.4.4.2 Provision of market for supply of building materials 
The project will require supply of large quantities of building materials which will be 
sourced locally. This provides market for building materials suppliers such as sand, 
gravel, stones, woods and hardware stores and individual with such materials. 
 
6.4.4.3 Increased business opportunities  
Requirement of a large number of project staff members will create a market for various 
goods and services, leading to several business opportunities for small-scale traders such 
as food stalls near the construction site. 
 
6.4.4.4 Technology Flow 
Several engineers, quantity surveyors, quality controllers, electricians, plumbers, waste 
water engineers, managers, accountants, and store keepers will learn advanced 
technology and PV solar panel handling technology. 
 
6.4.4.5 Improved security in the neighboring area 
During construction phase, security persons will check and go around the parameter of 
the project. They will serve 24 hours duty at site, this will lead to improvement of security 
at surrounding area. 
  
6.4.5 Positive impacts (Operation phase) 
6.4.5.1 Creation of employment opportunities  
About 100 workers of electrical and civil technicians, managers, caretakers and ordinary 
workers will be employed and trained for operate this project during the operational phase. 
Local workers, local graduates will try to get a place at operational phase of this project. 
This will be a great impact on unemployment problem of graduates residing nearby. 
 
6.4.5.2 Revenue to national and local governments 
Through payment of relevant taxes such as properties tax, income tax and other fees to 
local authorities, revenue department and other related offices. The local and national 
government will earn for contribution works. 
 
6.4.5.3 CSR Developments 
After completion of construction phase and starting operation phase, GEP must contribute 
surrounding area villages by developing to schools, clinics, roads, bridges and other 
contribution works. This will lead to improvement of surrounding villages by construction 
of solar power plant at proposed site area. 
 
6.4.6 Positive impacts (Decommissioning phase) 
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6.4.6.1 Visual organization 
After decommissioning and dismantling of PV solar power project, the developer or next 
successor must replant the trees and vegetation to be original position of the land. The 
old project area will be covered with green and improved visual organization. 
 
6.5 SOCIAL POTENTIAL ENVIRONMENTAL IMPACTS 
6.5.1 National Level 

Domestic lighting: Potential positive impact 
 The new solar power plant will be able to contribute to 

supply of power to residential quarters.  More houses 
will be lit. 

 
Industrial growth:  Potential positive impact 
 Implementation of the solar power plant will contribute 

to national industrial growth.  
 

National economic 
development:  Potential positive impact 
 Increasing the generation of electricity is a necessity at 

this time of heightening the momentum of efforts for 
development of the economy.  Implementation of this 
project is appropriate at this time and occasion. 

 
6.5.2 Regional level 

Employment opportunities: Potential positive impact 
 Some of the local residents will be temporarily employed 

during the preparatory stage.  The current project has 
four phases, up to 800 labourers will be required during 
the peak of the project construction. Installation of solar 
panels will need a great deal of labour.  However, during 
the operation stage, less labour will be needed—100 
workers including engineers, technicians, office staffs 
and ordinary workers will be working at the project. 
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Lighting for the 
neighbourhood: Potential positive impact 
 The implementation of the solar power plant may have 

spinning effects on the neighboring areas.  The 
neighbouring settlements can enjoy electricity at 
reasonable rates.  

 

Smooth transportation: Potential positive impact 
 Depending on the local administrative officials and the 

private economic organizations working in the region, it 
will become necessary to improve or upgrade roads, 
facilitating the travel of local people. 

 

Regional business growth: Potential positive impact 
 In consideration of the implementation of the solar 

power project and other projects like the Minbu-Ann-
Sittwe rail road project, it is expected that the area is 
poised to develop further, and electricity supply may 
play a role in this process. For example, the number of 
shops will be increasing near the proposed Solar Power 
Plant.  

 

Exposure: Potential positive impact 
 The local people will be exposed to urban people and 

foreigners, and will acquire more knowledge as a result 
of relations with them.  

 
6.5.3 Potential negative impacts 

9.3.1 Individual losses: Potential negative impact 
 It is conditional only. Currently, the chosen site has 

been well out of the farmlands which the villagers are 
working. 

 
9.3.2 Livelihood: Potential negative impact 
 The solar panels, once installed, will last for about 30 

years, and be replaced after 30 years’ time. At that 
time, if the discarded things are not properly disposed 
of, the soil and water can be contaminated and the 
livelihoods of the local people will be harmed.   
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6.6 BIOLOGICAL POTENTIAL ENVIRONMENTAL IMPACTS 
6.6.1 Methodology 
Methods in identification and assessment of biological impacts and mitigation includes 
checklists, map overlays, interview with local knowledgeable persons, local public 
consultation and judgments based on information collected from existing sources 
supplemented by the field data.  
6.6.2 Potential Impacts:  
Most of the development projects can cause undesirable impact on terrestrial ecosystem. 
This land’s forest cover is not closed type with thick trees and plants; it is open and dry 
type with scattering trees, but rich with abundant wildlife, if it can be kept in actual 
ecosystem. However, this area has been populated since last 50 years.   
In terms of aquatic impact, this area cannot have visible change in aquatic ecosystem, 
rather change of drainage. 
6.6.2.1 Loss of wildlife and wildlife habitat 
As the vegetation is becoming less and less agricultural expansion and timber and fuel 
wood harvesting throughout last 50 years, wildlife have declined since late 1970s. 
Increased wildlife trade at Musae-Rulli market made the problem worse. Fragmentation 
of the forested area is one of the main causes of wildlife decline. This could block the 
migration activities of some wildlife including birds. It has long been known that habitat 
destruction is a major factor responsible for the decline of wildlife populations. 
6.6.2.2 Destruction of vegetation  
Conversion of landscape from forest land to industrial compound. This level size of 
removal of vegetation has an impact to the ecosystem’s functioning of the fragile 
ecosystem of such dry forest. Vegetation has many essential roles in the ecosystem. 
Primarily it is the first level in the terrestrial food chain upon which all organism depend. 
Secondly vegetation provides habitat and cover for organisms, as well as providing 
stability of soils with its root systems. 
Habitat loss forces moveable animal to migrate to nearby habitable tree-covered areas, 
unmovable organisms and slow moving creatures are terminated. 
The following kinds of trees (with a total number of 4,255) were found by Forestry 
Department, Magwe Division in the project site in July 2013. 

အပု္စု (၁) အင္ၾကင္္း  Shorea siamensis (Kurz) Miz 

သစယာ Shorea obtuse Wall 

အင္္ Dipterocarpus tuberculatus Roxb 

သစ္ေးစီး Melanorrhoea nsitata Wall 

ကုက ိ   Albizia lebbek (L.) Benth 

ေးး း းာ Adina cordifolia Hook.f. 

ယင္္းီးမာ Chukrasia tabuleris A. Juss 

ပ်ဥ္းီးမ Lagerstroemia reginae Roxb. 

ေးထာကႀ က႕ံ Terminalia alata (Heyme) Roth 

ဖနခ္ီး Terminalia chebula Retz. 

နဘဲ Lannea coromondelica (Houth) Merr. 
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အပု္စု (၄) ဒဒီ ီး Bombax insigne Wall. 

ႀကိ  ႕ Schleichera aleosa (Lour) Oken 

တယ္ Diospyros burmanica Kurz 

ဖလန္(ဖလံ) Bauhinia racemosa lam 

သနပ္ Cordia dichotoma Forst. 

ရ ာီး Acacia catechu Willd. 

သစပု ပ္ Tetrameles rudiflora R.Br. 

သစစဆဲ လလဲ Schrebera swietenioides Roxb. 

နေီပဆီး Morinda tinctoria Roxb. 

ကကြန္းီးဖို Premna pyramidata Wall. 

ကလန္(ကလနမ) Buchanania lanzan Spreng. 

ဇီီးး ဖဴ Emblica officinalis Gaertn. 

ေတရား္ Grewia tiliifolia Vahl 

(လိမ္) လိန္ Terminalia pyrifolia Kurz 

 

6.6.2.3 Disturbance of aquatic organism 

Lack of vegetation and rearrange-ment of natural 
drainage system will dry out run off water fast. Most of 
the natural water ways are transformed to be new 
drainage system. This will result decline of fish an 
amphibian by reducing the mobility and distribution. 
 
6.6.2.4 Erosion and sedimentation 

Absence of trees and 
vegetation cover both 
inside and outside of 
the project site, 
erosion of surface 
layer of the land and 
sedimentation along 
the water ways occur 
throughout the area.  
6.6.2.5 Disruptions 
to ecological 
succession 
Removal of the forest 
cover to this extent of 
836 acre has strong 
impact on ecosystem 

integrity and their interlinking function with physic-chemical factors and biological 
elements through food chain food web and chemical exchange along the biogeochemical 
cycles. 
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Potential toxic effects to plants and animals as a result of air- or water-pollutant discharges 
or waste-disposal activities of industries will also have negative impact on surrounding 
ecological function.  
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6.7 RISK ASSESSMENT 
Risk is analyzed by estimating the likelihood of the event occurring and the consequences 
or impact of the event if it does occur as well as the amount of control one has over the 
event.   
 

Probability of 
occurrence Seriousness of Impact Degree of Control 

Almost 
certain 

8 Major 8 None 1 

Likely 6 High 6 Low 1.5 
Moderate 4 Moderate 4 Moderate 2 
Unlikely 2 Low 2 High 2.5 

 
 

 
 
 
 
6.7.1 Construction Phase 
 

Impact 
Probability 

of 
occurrence 

Seriousness 
of Impact 

Degree 
of 

Control 
Risk 
Index RISK LEVEL 

Soil 8 8 2.5 26 Significant Risk 
Dust Emission 8 6 2.5 19 Significant Risk 
Water  8 6 2.5 19 Significant Risk 
Air pollution 8 6 2 24 Significant Risk 
Noise & 
Vibration 

8 6 2 24 Significant Risk 

Solid waste  8 6 2 24 Significant Risk 
Traffic Flow 8 4 2 16 Significant Risk 
Risk of Accident  4 8 2 16 Significant Risk 
Visual Quality 6 4 1.5 16 Significant Risk 
Social Impact 8 8 2 32 Significant Risk 
Flora 8 6 1.5 32 Significant Risk 
Fauna 8 6 1.5 32 Significant Risk 

 
  

Risk Index 

Low Risk 2-12 

Moderate Risk 13-18 

Significant Risk 19-36 

High Risk 37-64 
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6.7.2 Operation Phase 
 

Impact 
Probability 

of 
occurrence 

Seriousness 
of Impact 

Degree of 
Control 

Risk 
Index RISK LEVEL 

Soil 2 4 2.5 3 Low Risk 
Dust Emission 2 4 2.5 3 Low Risk 
Water  2 4 2.5 3 Low Risk 
Air pollution 2 2 2 2 Low Risk 
Noise & 
Vibration 

2 2 2 2 Low Risk 

Solid waste  2 2 2 2 Low Risk 
Traffic Flow 2 2 2 2 Low Risk 
Risk of Accident  2 2 2 2 Low Risk 
Visual Quality 8 8 1 64 High Risk 
Social Impact 8 6 2 24 Significant Risk 
Flora 8 6 1.5 32 Significant Risk 
Fauna 8 6 2.5 32 Significant Risk 

 
 
6.7.3 Decommissioning Phase 
 

Impact 
Probabil

ity of 
occurre

nce 

Seriousnes
s of Impact 

Degree of 
Control 

Risk 
Index RISK LEVEL 

Soil 8 4 2.5 13 Moderate Risk 
Dust Emission 8 4 2.5 13 Moderate Risk 
Water  8 4 2.5 13 Moderate Risk 
Air pollution 8 4 2 16 Moderate Risk 
Noise & 
Vibration 

8 4 2 16 Moderate Risk 

Solid waste  8 8 2 32 Significant Risk 
Traffic Flow 8 4 2 16 Moderate Risk 
Risk of Accident  8 8 2 32 Significant Risk 
Visual Quality 6 4 1.5 16 Moderate Risk 
Social Impact 8 4 2 16 Moderate Risk 
Flora 6 4 1.5 16 Moderate Risk 
Fauna 6 4 1.5 16 Moderate Risk 
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Summary of Risk Assessment for Construction, Operation and Decommissioning 
Phases 
 

Impact Construction 
Phase Operation Phase Decommissioning 

Phase 
Soil Significant Risk Low Risk Moderate Risk 
Dust Emission Significant Risk Low Risk Moderate Risk 
Water  Significant Risk Low Risk Moderate Risk 
Air pollution Significant Risk Low Risk Moderate Risk 
Noise & Vibration Significant Risk Low Risk Moderate Risk 
Solid waste  Significant Risk Low Risk Significant Risk 
Traffic Flow Significant Risk Low Risk Moderate Risk 
Risk of Accident  Significant Risk Low Risk Significant Risk 
Visual Quality Significant Risk High Risk Moderate Risk 
Social Impact Significant Risk Significant Risk Moderate Risk 
Flora Significant Risk Significant Risk Moderate Risk 
Fauna Significant Risk Significant Risk Moderate Risk 
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7  MITIGATION MEASURES AND MONITORING 
 
This chapter outlines the necessary mitigation measures that will be adopted to prevent 
or minimized significant negative environmental impacts associated with the activities of 
the project during Preparation Phase, Construction Phase, Operation Phase and 
Decommissioning Phase. 

7.1 PHYSICAL MITIGATION MEASURES 
7.1.1 Soil erosion 
At the rainy season of during preparation phase, construction phase and operation phase, 
soil erosion will be occur at surface water exit (S3), (S2),( S7 ),( S10) and (S8). To avoid 
erosion along exits of five streams the developer should be monitored randomly at site 
and construction of sand traps, stilling basins and taming works will be mitigate. 
Monitoring to proper drainage gradient and provision of soil erosion and conservation 
structures will be mitigate.  
During construction phase 1, soil erosion after heavy rain at outlet to (S8) has seen. 
Eroded soil sediment outside of boundary of (S8) has seen. 

  
Eroded at (S8) outlet 

7.1.2 Dust emission  
Dust emission during preparation phase, construction phase and operation phase will be 
minimized through restricted speed control of earth moving machines, transport buses 
and traffic within the project site. Pouring water on road ways at site and excavated area 
cutting area, filling area and compacting area will reduce rising of dust in dry season. The 
contractor should install a wash deck at the exit way of the site to remove mud from 
vehicles which may become dust around the site and along the main road. Trucks need 
to install proper covers when carrying sand, river shingles and cement to avoid falling 
down along the main road and emission of particulates. 
7.1.3 Air Pollution 
Diesel combustion of earth moving machineries such as loaders, excavators, trucks, 
dumpers, bulldozers, back holes, compactors, road rollers, graders, diesel generators and 
management vehicles will contribute dust, CO2, NO2, and fine particulate matters (PM2.5 
and PM10). 
MSR survey team observed and collected samples at proposed site. Air quality Haz-
scaner machine is installed at the center point of the proposed site. Analytical data of air 
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quality Haz-scaner analyzed and operated by Occupational and Environmental Health 
Laboratory experts, Ministry Of Health, and the results indicates;  
Hydrocarbon HC is 9613 ppm and Methane CH4 is 17404 ppm.  
PM10 (24 Hr) is (24 ug/m3) which is lower than reference value (50 ug/m3). 
PM2.5(24 Hr) is (35.4 ug/m3) which is quite over than reference value.  
NO2 (1 Hr) is (11953 ug/m3) which is enormously higher than its reference value (200 
ug/m3). 
SO2 (24 Hr) is ( 865.7 ug/m3) which is quite higher than its reference value (20 ug/m3). 
O3 (8 Hr) is ( 6960 ug/m3) which is very higher than its reference value (100 ug/m3). 
CO  (1 Hr) is ( 76.3 ug/m3) which is very lower than its reference value (30000 ug/m3). 
VOCS ( 1Hr) is ( 88.6 ug/m3) which is lower than its reference value ( 400 ug/m3). 
Harmful substances and gas such as PM2.5, NO2, SO2 and O3 are very higher than 
reference value. These indicated emission of carbon particular content from exhausts and 
largely diesel fuels are burning around the site. Such emission and air pollution lead to 
several environmental impacts including global warming and human health as lungs 
problem, heart attack, asthma and irritate respiratory system which will lead to immature 
death.  
But the proposed project site is quite far from nearest villages, air pollution may not occur 
to these villages. Surrounding environment of proposed site will be effected air pollution 
impact to workers, operators and office staffs. During construction phase, a large quantity 
of preparation of gradient of earth work will consume diesel fuel oil at proposed site, air 
pollution will be effected obviously. This impact will be effected during construction phase 
of the project. 
Collected data from developer and contractor, they have used 8200 gallons of diesel fuel 
for running of earth moving machineries which consumed 24 hours during construction 
phase of designated grading earth work. 

The existing base line analytical report of air quality is enormously higher than ECD 
standard but impact of air pollution is only temporary impact during preparing of earth 
work. This impact will not become as a cumulative impact to environment. 

During preparing of earth work, provision of personal protect equipment (PPE) such as 
nose masks to workers, regular maintenance of machineries, educate to workers to 
understand working at the surrounding of hazards, educate not to smoke, monitoring to 
blue and black smoke from engine exhausts to engine tuning will be mitigate the impact 
of air pollution. Developer should install and record monthly air quality tests during earth 
work and installation of PV solar panels. 

7.1.4 Noise and Vibration 
Only during construction phase, noise and vibration impact will be minimized by 
construction machineries like as machines, excavators, loaders, dumpers, concrete 
mixers, vibrators and metal cuttings. To reduce the impact of noise and vibration, 
construction machineries should be maintain properly. Prohibition of working at night shift 
and limited working hours will mitigate noise and vibration impact during construction 
phase only. 
7.1.5 Surface water/Groundwater contamination 
Concrete foundation process at 230 KV towers, Sub-station construction, office building 
constructions and construction of quarters and residents will excavate surface earth. 
Deeply excavated foundation will pass through water layers and water body at ground. 
Cast in place foundation process needs to use   cement and hardener chemicals. These 
would be take place in ground water till setting time of concrete. Temporary contamination 
of ground water will occur during concrete construction. The negative impacts during 
construction phase, especially at rainy season, surface water and ground water will be 
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contaminated by stacking of solid waste, oil spill, improper storage of fuel oil, chemical 
and hazardous materials, piling of construction materials, handling of PV solar panels, 
transporting of materials and disordered sewage disposal. 
7.1.6 Water Usage 
Developer and contractors shall ensure that the water is used efficiently at the site. To 
avoid unnecessary usage and leakage at taps, pipes and toilets, the developer and 
contractors should install automatic taps and hydrants. Pouring water on road ways, 
excavation, filling, cutting and compacting area should be minimized. Using tube well 
water at construction phase will be 150000 gallons of underground water. During rainy 
season of construction phase rain water should collect and use for concrete curing works 
and washing purpose. At operation phase, estimated 36000 gallons of water will use daily 
at fully operated. 
7.1.7 Hydrology and Minimization of rain water flow 
During rainy season, to control soil erosion and land slide at site, it is needed to control 
the velocity of rain water. It should be made ensure that levelling the drains can be 
minimized at construction phase. Construction of concrete drains at steep levels and 
proper gradient at temporary drain can control the velocity of rain water and unnecessary 
erosion. To mitigate unnecessary erosion and land slide, developer needs to construct 
sedimentation basins, sand traps and taming at where outlet of (S3, S2, S7, S10 and S8). 
7.1.8 Handling of PV Solar Panels  
The developer will install poly crystalline PV solar panels at racks which are constructed 
as super structure frame work above pressed pile foundation. PV solar panels will be 
imported and carried to worksite. There may not storage warehouse at project yard. The 
developer will stack PV Solar panels at stacking yards S1, S2, and S3 and will be 
delivered for installation. During construction and operation phase substitution of damage 
panels will be used from spare stacking at stacking yards. The developer has planned to 
remove damages of PV panels with safety package. There is no plan to be stored at ware 
house, buried or incineration at site. The package and damage of solar panels would be 
handled systematically by expertise persons.  
7.1.9 Sewage Disposal 
The developer proposed to install simple septic tank system toilets at office, residents and 
other infrastructure buildings. During site cleaning phase, construction phase and 
operation phase of proposed solar power project, temporary offices, permanent offices, 
residents, quarters for workers, clinic, garage, canteen, dining rooms such infrastructure 
will be constructed with necessary toilets and bath rooms. At Construction phase sewage 
of 700 workers will be generate at various location of work site and at operation phase 
sewage of 100 workers will be generate at office yard and residents yard. Developer will 
construct septic tanks with systematic buffer walls, settling tank and soak pits. Irrigated 
area is very wide, low rainfall, high evaporation and arid region the sewage function will 
be going smoothly. Inspection to septic tanks, smell, planted grass and turf will be 
monitored yearly. 
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7.1.10 Energy Consumption 
The contractors and developer shall ensure proper use of electricity at site yard during 
construction and operation phase. Construction machineries should maintain regularly to 
mitigate fuel consumption. Unnecessary use and proper planning for transportation will 
reduce energy consumption. 
7.1.11 Efficient Usage of raw materials and minimization of construction waste 
The developer and contractors can mitigate negative impacts on Minbu Solar Power Plant 
(MSPP) by efficient usage of amount of construction materials. It should be ensured that 
materials are not extracted or purchased in excessive quantities. Contractors should order 
for what will be required through accurate quantities accordance with estimate. 
Unnecessary stacking at site should be avoided. Developer and contractors need to 
manage and order to purchase and stack only estimated amount of materials will mitigate 
raw materials which are product of natural resources. 
7.1.12 Minimization of solid wastes 
There may be so many quantities of solid waste such as municipal wastes, industrial 
wastes and hazardous wastes at site preparation phase, construction phase and 
operation phase. Developer and contractors need to ensure the purchase of materials 
and ensure calculation and estimation of materials which are to be delivered to site to 
minimized industrial waste. Recycling, reuse and refurbishment of solid waste will reduce 
the amount of construction waste other than disposed. Waste bins and skips should be 
placed for domestic waste at specific places. The developer should put in place an 
efficient waste management scheme that will prevent the accumulation of uncontrolled 
waste, as well as an efficient collection and off- site disposal. During construction phase, 
the contractors need to educate workers for proper disposal of municipal waste, industrial 
waste and hazardous waste. After the completion and operation phase, the developer 
needs to educate and create trainings to workers and office staffs for proper disposal of 
domestic waste which will be incinerated and buried. 
7.1.13 Energy consumption 
The contractors and developer shall ensure proper use of electricity at site yard during 
construction and operation phase. Construction machineries should maintain regularly to 
mitigate fuel consumption. Unnecessary use and proper planning for transportation will 
reduce energy consumption. 
7.1.14 Traffic Flow 
Proper planning of transportation of heavy machineries and construction materials will 
reduce unnecessary traffic congestion. During construction and operation phase, 
assignment of a staff at the entrance of project site will mitigate disturbance of traffic flow 
during Shwesettaw Pagoda festival. Installing road signs, caution signs and traffic signal 
lights will mitigate traffic congestion and help a smooth flow of traffic around proposed site 
during construction phase. The developer has planned car parking spaces at the entrance 
of office compound. At operation phase, office vehicles and workers ferry will be entered 
at site that there may be not traffic congestion.  
 

7.2 BIOLOGICAL MITIGATION MEASURES 
The removal of trees and land leveling over whole project site cause negative impact on 
wildlife and ecosystem of the forested area in the landscape. However this area is the 
scrub indine forest where only little timber trees are fit. 
Replantation in the available land in closer area, if possible, will earn the reputation of the 
company, as in many cases, a large-scale solar power project can provide funding for 
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mitigation actions throughout the life time of the power plant. Recommended mitigation 
measures to minimize the negative impact to the biological environment are listed below. 

 All the marginal and common lands available in the nearby area should be brought 
into a plantation program giving priority to native species for good green cover. 

 Biological mitigation measures which were suggested for impacts to vegetation is 
providing the implementation of revalidation programs elsewhere outside of the 
project site which store top soil for reapplication. Replacing or restoring the 
vegetation is the most critical of all mitigation activities if the environmental impacts 
to the biota are to be minimized 

 Community Forestry (people’s committee at village level) should be placed in the 
center of redevelopment efforts so as to provide protection of common property 
resources, local employment, and local people’s participation (including women). 

 Raising public awareness upon presence of healthy ecosystems where trees and 
wildlife including micro-organisms and invertebrates should be present to maintain 
food-chains, food-webs, and biogeochemical cycles balanced should be 
strengthened assisting with an environmental education program in Magwe region. 

 As a large-scale solar power project, management should have separate budget to 
provide CSR and mitigating activities of negative impacts of Solar Power.  

 

7.3 SOCIAL MITIGATION MEASURES 
Measures to mitigate negative social impact of the project are recommended as follows: 

 1. As this solar project is the first and foremost project in Myanmar, the party concerned 
should meet the local people and give educative talk to let them know that they 
should not be worried about it because it will have the least effects on the 
environment. 

 2. In order to help Lay Pin villagers, as their village is closest to the project, they should 
have more job opportunities to work for the village. In order that to happen, the 
administrator of the village, NLD party leaders and village elders should form a team 
to help the villagers know about job vacancies in consultation with the project 
developer.  

 3. During the period of the project implementation, arrangements should be 
systematically made by the company in order that relations with the community of 
Lay Pin and Zee Aing villages would be smooth and good. 

 4. Compensation for land of Lay Pin village should be systematically reviewed and 
negotiations with the land-owners should be held. 

 5. Only if the company is on friendly terms with the villages, difficulties that could come 
up in the future will be overcome. Activities related to social activities for the villagers 
should be constantly done. 

 6. As a big electricity-generation project is about to come into being near them, the first 
priority of providing electricity to them should be included in the agendas of CSR 
activities. 

 7. During the project, as the trees, bushes and groves that cover over 800 acres of 
forest area have been felled and cleared, the surrounding area of the open field, 
that can be seen should systematically be reinstalled with lush green plants by 
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creating greening nurseries so that it will alleviate the worries of people in the 
neighbourhood. 

 8. As the project site is located near the road that leads to the ancient Shwesettaw 
Pagoda—its festival is famous and long, which may extend to two months, the 
company should study how they could contribute to the community so that villagers 
can take part in the festival conveniently. During the festival, almost all the residents 
of the villages leave the village to visit or sell products/snacks at the festival.  

 9. The project developer should take necessary steps to give compensations to the 
farmers not only for the crops but also for the land taken away. The project developer 
may discuss with the regional and local authorities and other stakeholders how to 
compensate the farmers who do not have land ownership certificate, Form 7, but 
whose land has been confiscated. 

10.   Community members want to have electricity installed, tube wells sunk, and school 
buildings constructed as part of the developer’s CSR activities or as donations to 
the communities concerned. The developer may organize meetings with local 
authorities, local elders and community members and tell them which would be their 
priorities if it cannot fulfil all their wishes.  The meetings should be inclusive and 
participatory.   

 
In terms of further ongoing consultations, the GEP shall have a liaison officer or officers 
who will deal with the national regional, district, township and ward/village-tract authorities 
as well as local elders and community members. Mechanisms should have been 
developed for the company officials to inform the government officials and local people of 
their plans and for the local people to inform the company officials of their wishes, desires 
and complaints and grievances.  
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8. CUMULATIVE IMPACT ASSESSMENT 
 

POLYSILICON CRYSTALLINE PHOTOVOLTAIC SOLAR PANEL  

Cumulative impact are the sum of total environmental 
impacts from the proposed project and associated 
infrastructure, in combination with other past, present, 
or likely (imminent) future projects or activities.  The 
successive and incremental impacts of a particular 
project are also included in the cumulative impact. 
 
One of the effects of solar PV project is solar 
reflections known as Glint and Glare.  Solar panels are 
designed to absorb sunlight and produce electricity.  
However, they can also reflect it and cause solar 
reflections affecting drivers, residents, and other 
receptors. Although the impact of the first phase (200 
acre) of solar PV project to the surrounding 
environment might be small or negligible, the 
combined or cumulative effects of all the four phases 
of development project with 836 acre wide may have 
a greater Glint and Glare impact.   
 
 
 
 
 

 
 
 
 
 

 
 
 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 167 
 

9. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN 
 

9.1 Physical Environmental Management and Monitoring Plan (Construction Phase) 

Environmental 
impact 

Proposed mitigation and 
aspects for monitoring 

Responsibility for Mitigation 
monitoring and maintenance 

during construction 
 

Monitoring means 
at Phase 

 

Recommended 
frequency of 
monitoring 

Soil erosion  Control earthworks and 
compact loose soils 

Contractor/ Developer 
 

Construction Daily 

 Install drainage structures 
property 

Contractor/ Developer 
 
 

Construction Daily 

 Ensure management of 
excavation activities/ cutting 
and filling 

Contractor/ Developer 
 
 

Construction Daily 

 Control activities especially 
during the rainy season 

Contractor/ Developer 
 
 

Construction 
 

Daily 
 

 Provide soil erosion control 
and conservation structures 
where necessary 

Contractor/ Developer 
 
 

Construction 
 

Daily 
 

 Record efficiency of erosion 
control measures at S(3), 
S(2), S(7), S(8) and S(10) 
and take necessary action  

Contractor/ Developer 
 
 

Construction 
 

Daily at rainy season/ 
Monthly at dry season 

 

Dust Emission   Control speed and operation 
of construction vehicles 

Contractor/ Developer 
 
 

Construction Daily 
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 Cover trucks properly 
carrying construction 
materials 

Contractor/ Developer 
 
 

Construction Daily 

 Prohibit the idling of vehicles Contractor/ Developer 
 
 

Construction Daily 

 Spray water on cross and 
main roads 

Contractor/ Developer 
 

Construction 
 

Daily 
 

 Ensure regular maintenance 
of construction plants and 
equipment 

Contractor/ Developer 
 
 

Construction 
 

Weekly 
 

Air pollution 
 Engage sensitive workers 
 Provide masks and PPE 

workers to understand about 
hazardous gas emission 

Contractor/ Developer 
 

 

Construction 
 
 

 

Daily 
 
 

 
Noise 
pollution 

 Sensitizate drivers of 
construction machinery 

Contractor/ Developer 
 
 

Construction Daily 

 Restrict construction 
activities to day time 

Contractor/ Developer 
 
 

Construction Daily 

Hydrology  Construct and install 
drainage structure properly 

Contractor/ Developer 
 
 
 

Construction 
 

Daily at 
Rainy Season/ 

Monthly at dry season  

 Install concrete drains and 
drops to break the impact of 
water flowing to the drains 

 Gradient of drainage 

Contractor / Developer 
 
 

Construction 
 

Daily at 
Rainy Season/ 

Monthly at dry season 
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Water  
resources 

 Construct sedimentation 
basin sand traps, and tame 
at outlet of S3, S2, S7, S8 
and S10 

Contractor/ Developer 
 
 
 

Construction 
 

Daily at 
Rainy Season/ 

Monthly at dry season  

 Stack and pile materials 
systematically 

Contractor/ Developer 
 

Construction 
 

Weekly 

 Dispose solid waste at 
stacking yard 

Contractor/ Developer 
 

Construction 
 

Weekly 
 

 Neutralize oil spill and 
hazardous chemical spills 

Contractor/ Developer 
 
 

Construction 
 

Daily 

 Dispose solid waste 
regularly at plant 

Contractor/ Developer 
 

Construction 
 

Weekly 

Water usage  Record water volume 
requirement at purification 
Plant 

Contractor/ Developer 
 

Construction 
 

Weekly 
 

 Pump and deliver required 
volume per day at each tube 
well 

 Manage unnecessary 
wastage and leakage 

Contractor/ Developer 
 
 

Construction 
 

Weekly 

Handling of PV 
solar Panels 

 Loading /unloading 
systematically 

 Installation systematically 
 Removing and stack 

systematically 
 Package systematically 
 Provide training to workers 
 stack yard S1,S2, S3 
 Provide protective gears 

Contractor/ Developer 
 

Construction 
 

Daily 
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Oil spill  Designated pavement at 
workshop and maintenance 
yard 

 recycle 
 Proper storage, handling and 

disposal of new oil and used 
oil wastes 

Contractor/ Developer 
 

Construction 
 

Monthly 
 

 Maintenance of equipment to 
avoid leakage 

Contractor/ Developer 
 

Construction 
 

Weekly 
 

 Action to emergency 
response to leakage of oil 
and hydraulic lubricants 

Contractor/ Developer 
 

Construction 
 

Daily 

Sewage  Regular maintenance of  
sewage septic tanks 

 Observation of smell 
 Check Groundwater at rainy 

season 
 Observation of ground near 

septic tank 

Contractor/ Developer 
 

Construction 
 

Randomly 

Solid waste 
and 
construction 
waste 

 Ensure purchase of 
materials 

Contractor/ Developer 
 

Construction 
 

Weekly 

 Provide waste bins/skips Contractor/ Developer 
 

Construction 
 

Weekly 

 Sorting different types of 
waste  

Contractor/ Developer 
 

Construction 
 

Weekly 

 Do recycling Contractor/ Developer 
 

Construction 
 

Weekly 

 Disposal off-site  Contractor/ Developer 
 

Construction 
 

Weekly 

 Dispose hazardous waste 
properly 

Contractor/ Developer 
 

Construction 
 

Weekly 
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 Pay special attention be to 
the sanitary facilities 

Contractor/ Developer 
 

Construction 
 

Weekly 

 Disposed of garbage 
periodically and at approved 
dump sites 

Contractor/ Developer 
 

Construction 
 

Monthly 

Security  Provide security guards and 
facilities during the project 
construction  

Contractor/ Developer 
 

Construction/ 
Operation 

 

Daily 
 

  Check and inspect 
parameter fencing of the 
plant 

Contractor/ Developer 
 

Operation Daily 

  Check and inspect sub-
station yard 

Contractor/ Developer 
 

Operation Daily 

Road Safety 
and traffic 
control 

 Enforce speed limits for all 
vehicles accessing at site 
and off-site.  

Contractor/ Developer 
 

Construction Daily 

 Provide billboard and traffic 
signs around the site to 
notify or stakeholders of the 
development 

Contractor/ Developer 
 

Construction 
 

Daily 
 

 Assign a staff to control traffic 
during Shwe-settaw Pagoda 
Festival 

Contractor/ Developer 
 

Construction 
 

Daily 
 

Public health 
and 
Occupational 
safety 

 Train worker on occupational 
health and safety 

Contractor/ Developer 
 

Construction 
 

Weekly 
 

 Provide full protective gear 
and workmen’s 
compensation cover in 
addition to the right tools and 
operational instructions and 
manuals (body protection, 

Contractor/ Developer 
 

Construction Weekly 
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protective cloths, safety 
helmet) 

 Adopt waste management 
system to ensure proper 
solid waste disposal and 
collection facilities (masks, 
gloves) 

Contractor/ Developer 
 

Construction 
 

Daily 
 

 Ensure waste water 
management 

Contractor/ Developer 
 

Construction 
 

Monthly 
 

 Design septic tank to be as 
provided in the plan  

Contractor/ Developer 
 

Construction Randomly 

Fire safety  Install fire fighting 
equipment 

Contractor/ Developer 
 

Construction 
 

Monthly 
 

 Conduct fire fighting training Contractor/ Developer 
 

Construction 
 

Monthly 
 

 Perform drills on emergency 
response 

Contractor/ Developer 
 

Construction 
 

Monthly 
 

 Educate workers on fire 
risks and fire drills 
 

Contractor/ Developer 
 

Construction 
 

Monthly 
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9.2 Biological and Social Management Plan (ESMP) during Construction Phase 

Aspect / Issue Potential Impact / Risk Mitigation Measures 
Monitoring Action 

and 
parameters 

Responsibility 

Biodiversity 
Clearing of 
areas for 
installation of 
the scaling 
solar 
infrastructure 
may 
have impacts 
on the existing 
modified 
habitat 

Loss of vegetation (tree 
species) and natural habitats 
for small mammals, birds and 
insects. 

 Clearing of vegetation should 
only be confined to areas where 
the solar infrastructure will be 
installed to minimize loss of 
vegetation and wildlife habitats. 

 The construction workers should 
be provided with guides and 
extents of areas to be cleared 
and site clearing works should 
be monitored. 

 Areas within and around the 
broader project area where 
biodiversity growth can be 
promoted and sustained to offset 
the loss of vegetation and wildlife 
habitats at the project site should 
be identified (enhancing 
sustainability and growth of 
biodiversity). 

Visual inspection of 
clearing activities. 

Contractor/ Developer 
 

Land Use 
Changing land 
use from 
forestry 
development 
to solar farm 
for power 

Reduction in potential forest 
lands. 

Sustainability and regrowth of 
biodiversity in other areas that have 
been degraded should be promoted 
to compensate for reduction in 
potential forest land arising from the 
change in land use at the project 

Monitoring changes 
in biodiversity 
at the identified site 

Contractor/ Developer 
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generation. site 
Landscape and Visual Amenity   

Clearing of 
vegetation and 
installation of 
solar PV 
modules. 

Visual intrusion and disruption 
of the aesthetics. 

 Low visual reflective solar 
modules with anti- reflective 
coating (ARC) that reduces 
reflectance from the solar PV 
modules should be used; 

 Low level solar module mount 
design system (2-3 meters) that 
will not disrupt the aesthetic 
view of the project /surrounding 
areas should be used on site: 

 A perimeter buffer of trees and 
grass vegetation along the 
project site boundaries should 
be left to screen sensitive 
viewing areas  

 General cleanliness and good 
housekeeping at the site should 
promoted be at all times. 

Monitoring existing 
vegetation 
screening at the 
site and ensuring 
that it is 
appropriately 
maintained 
without providing 
shades onto the 
solar PV modules 
and visual 
inspection of 
cleanliness and 
housekeeping 

Contractor/ Developer 
 

Occupation Health and Safety  

Occupational 
health and 
safety of 
workers 
working on 
site. 

Reduced occupational 
health and safety 
among workers 

 A health and safety policy shall 
be developed and implemented 
by the contractor to guide 
construction and operations of 
the facility. 

 All construction activities should 
be conducted in accordance 
with provisions of the local 
legislation and international best 
practices (General EHS 

Risks identification 
and 
implementation of 
management 
measures 
conducted prior to 
commencement 
works 

Contractor  
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Guidelines: Occupational Health 
and Safety); 

 Safety rules should be enforced 
and complied with by workers, 
contractors and those coming to 
site: 

 Personal Protective Clothing 
(PPE) should be issued and 
used as required by the various 
classes of the workers on project 
site; 

 Barrier tapes and caution signs 
should be erected in all potential 
hazardous areas to prevent 
injury or loss of life among 
construction workers; 

 No unauthorized person should 
be allowed on site including 
workers without appropriate 
PPE. 

Socio-economic  

Construction 
sites have 
been known to 
promote risky 
sexual 
behavior. 

Risky sexual behavior 
among the population, 
especially among migrant 
workers, 
leading to escalation of 
new STIs including 
HIV/AIDS in the local 
population and among the 
workforce. 

 Developing an HIV/AIDS Policy 
by the developer to be adhered 
to during the construction and 
operation phases of the project. 

 Sensitization programs on 
preventing the spread of STIs 
and HIV/AIDS for project 
workers including contractors 
and suppliers. 

 Provision of condoms (including 
female condoms) in places 

Record of 
sensitization / 
education 
programs 
undertaken 
including number of 
people sensitized 
/trained on STI and 
HIV/AIDS. 

Developer 
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where they can be easily 
accessed such as toilets. 

 Education programs on fighting 
stigma of those infected with 
HIV/AIDS 

Construction 
of the solar PV 
plants 

Capacity building and 
technology transfer to local 
contractors, skilled 
manpower and unskilled 
workers. 

 Local contractors, skilled 
specialists and unskilled 
workers should be used to 
benefit from up-to-date 
technology and skills transfer 
during construction and 
operation of the solar plant. 

 Appropriate training should be 
provided to all local contractors, 
skilled manpower and unskilled 
workers to enhance expected 
project benefits. 

Skills training for 
locals with 
assistance from 
local learning and 
construction 
institutions. 
Number of local 
people trained. 

Contractor/ Developer 
 

Employment 
opportunities created for both 
skilled and non-skilled labor 
and. Multiplier opportunities 
for employment in 
support sectors. 

The contractor, where possible, 
should employ members of the local 
communities and local experts to 
maximize on the benefits of 
employment opportunities. 

Record of 
employment, 
annual reports on 
solar plants 
operators. 

Developer/ Contractor 

Project contribution to 
the local and national 
economy through its multiplier 
effects 

Procurement of services from local 
contractors and locally produced 
raw materials during the 
construction phase should be done, 
where possible, to maximize 
benefits for the local economy 

Specific chapters in 
annual reports on 
solar 
plant operators 
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9.3 Environmental Management and Monitoring Plan (Operation Phase) 

Environmental 
impact 

Proposed mitigation and 
aspects for monitoring 

Responsibility for Mitigation 
monitoring and maintenance 

during operation 

Monitoring means 
At Phase 

Recommended 
frequency of monitoring 

Soil erosion  Control activities especially 
during the rainy season 

Developer Operation Monthly 

 Provide soil erosion control 
and conservation structures 
where necessary 

Developer Operation Monthly 

 Ensure efficiency of erosion 
control measures at S(3), 
S(2), S(7), S(8) and S(10) 

Developer Operation Monthly 

Dust Emission   Spray water on cross and 
main roads 

Developer Operation Daily 

 Maintain plants and 
equipment regularly 

Developer Operation Monthly 

Air pollution 
 Install air quality monitoring 

device 
Developer Operation  Yearly 

Hydrology  Construct and install 
drainage structure properly 

Developer Operation Rainy Season 

 Install concrete drains and 
drops to break the impact of 
water flowing to the drains 

 Gradient of drainage 

Developer Operation Rainy Season 
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Water  
resources 

 Construct Sedimentation 
basin sand traps, and tame 
at outlet of S3, S2, S7, S8 
and S10 

Developer Operation Rainy Season 

 Stack and pile materials 
systematically 

Developer Operation Monthly 

 Dispose solid waste at 
stacking yard 

Developer Operation Daily 

  Neutralize oil spill and 
hazardous spills 

Developer Operation Monthly 

  Disposal solid waste at plant 
regularly 

Developer Operation Weekly 

Water usage  Record water volume 
requirement at purification 
plant 

Developer Operation Weekly 

 Pump and deliver required 
volume per day 

 Manage unnecessary 
wastage and leakage 

- 
Developer 

 
 

Operation Daily 

Handling of PV 
solar Panels 

 Loading / unload 
systematically 

 Install systematically 
 Remove and stack 

systematically 
 pack systematically 
 Train workers 
 Stack yard S1,S2, S3 
 Provide protective gears 

Developer Operation Daily 
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Oil spill  Assisgn designated 
pavement at workshop 

 Do recycling 
 Store, handle and dispose of 

new oil and used oil wastes 
properly 

Developer Operation Monthly 

 Maintiain  equipment to 
avoid leakage 

Developer Operation Randomly 

Sewage  Maintain sewage septic 
tanks regularly 

 Observe smell 
 Check groundwater during 

rainy season 

Developer Operation Yearly / Randomly 

Solid waste 
and 
construction 
waste 

 Ensure purchase of 
materials 

Developer Operation Weekly 

 Provide Wwaste bins/skips Developer Operation Weekly 

 Sort different types of waste  Developer Operation Weekly 
 Do recycling Developer Operation Weekly 
 Disposal off-site  Developer Operation Weekly 

 Dispose hazardous waste 
properly 

Developer Operation Weekly 

 Pay special attention to 
sanitary facilities 

Developer Operation Weekly 

 Disposed of garbage 
periodically and at approved 
dump sites 

Developer Operation Monthly 

Security  Provide security guards and 
facilities during the project 
operation 

Developer Operation Daily 
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  Check and inspec parameter 
fencing of plant 

Developer Operation Daily 

  Check and inspect sub-
station yard 

Developer Operation Daily 

  Check and inspect 230 KV 
tower base 

Developer Operation Daily 

Road Safety 
and traffic 
control 

 Provide billboard and traffic 
signs around the site to 
notify stakeholders of the 
development 

Developer Operation Weekly 

Public health 
and 
Occupational 
safety 

 Train workers on 
occupational health and 
safety 

Developer Operation Weekly 

 Provide full protective gear 
and workmen’s 
compensation cover in 
addition to the right tools and 
operational instructions and 
manuals (body protection, 
protective cloths, safety 
helmet) 

Developer Operation Weekly 

 Adopt waste management 
system to ensure proper 
solid waste disposal and 
collection facilities (masks, 
gloves) 

Developer Operation Daily 

 Ensure proper wastewater 
management 

Developer Operation Monthly 

 Design septic tank to be as 
provided in the plan  

Developer Operation Monthly 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 181 
 

Fire safety  Install fire fighting 
equipment 

Developer Operation Monthly 

 Provide firefighting training Developer Operation Yearly/occasionally 

 Perform drills on emergency 
response 

Developer Operation Yearly/occasionally 

 Educate workers on fire 
risks  

Developer Operation Yearly/occasionally 

 Check and inspect 
parameter road and 
intersection ways  

Developer Operation Weekly 

 Observe ground tanks Developer Operation Weekly 
 

9.4 Social Management Plan (ESMP) during Operation Phase 

Aspect / Issue Potential Impact / Risk Mitigation Measures 
Monitoring 
Action and 
parameters 

Responsibility 

Communication 
Operations of 
the solar 
plants 

Electromagnetic field 
interfering with communication 

Electromagnetic compatibility (EMC) certified 
inverters should be used on the project to prevent 
electromagnetic fields interfering with 
communication. 

Equipment 
operations 
checklists 
and testing 
protocols 

Contractor/ 
Developer 

 

Community Health, Safety and Security 
Operations of 
the solar 
plants 

Risks of electric shock, 
thermal burn, exposure to 
EMF and several 
other hazards for 
unauthorised personnel 
trespassing the site 

Security fence should be installed around the entire 
facility to control access and keep out unauthorized 
personnel at designated areas 

Inspection of the 
premises and 
installed fencing 
around the 
project site 

Contractor/ 
Developer 
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Operation of 
the solar PV 
plants. 

Risk of accidents involving 
members of the public 

 The project site should be enclosed within a 
security perimeter and no unauthorized persons 
should be allowed entry/access to the site. 

 Caution signs should also be placed around the 
site to prevent occurrence of accidents. 

 Reasonable steps should be taken in the 
provision of security and in particular the use of 
force and establish appropriate conduct towards 
workers and affected communities. 

 A grievance mechanism should be put in place for 
the affected 

A channel should be established for the communities 
to express concerns about the security 
arrangements and acts of security personnel. 

Security 
surveillance and 
community 
engagement to 
sensitize 
concerned 
members of the 
community on 
their health, 
safety and 
security. 

Contractor/ 
Developer 

 

Lack of or 
inadequate 
good 
water supply 
and sanitation 
facilities on 
site. 

Risk of water borne diseases 
due to lack of 
potable water and 
sanitation facilities 

Safe and clean water and good sanitation facilities 
should be provided to workers to prevent an 
outbreak of waterborne diseases among them which 
can also affect the surrounding communities. 

Safe and clean 
drinking water is 
provided on site. 
Operable 
sanitation 
facilities 
provided on site. 

Contractor/ 
Developer 

 

Installation of 
solar PV 
modules. 

Visual intrusion and disruption 
of the aesthetics. 

 Use of low visual reflective solar modules with 
anti- reflective coating (ARC) that reduces 
reflectance from the solar PV modules; 

 Use of low level solar module mount design 
system (2 - 3 metres) that will not disrupt the 
aesthetic view of the project /surrounding areas: 

Maintaining a perimeter buffer of trees and grass 
vegetation along the boundaries to screen sensitive 
viewing areas in the vicinity of the site. 

Monitoring 
existing 
vegetation 
screening the 
site is 
appropriately 
maintained 
without 
providing 

Contractor/ 
Developer 
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shades onto the 
solar PV 
modules. 

Occupation Health and Safety 
Occupational 
health and 
safety of 
workers 
working on 
site. 

Reduced occupational 
health and safety 
among workers 

 A health and safety policy shall be established to 
guide operations of the facility. 

 All construction activities should be conducted in 
accordance with provisions of the national 
legislation and international best practices 
(General EHS Guidelines: Occupational Health 
and Safety); 

 Safety rules should be enforced and complied 
with by workers, contractors and those coming to 
site; 

 Personal Protective Clothing (PPE) should be 
issued and used as required by the various 
classes of the workers on project site; 

 Barrier tapes and caution signs should be 
erected in all potential hazardous areas to 
prevent injury or loss of life among workers; 

No unauthorized person should be allowed on site 
including workers without appropriate PPE 

Risks 
identification 
and 
implementation 
of management 
measures 
conducted prior 
to 
commencement 
works. 

Developer 
 

Socio-economic and technology transfer 
 Capacity building and 

technology transfer to local 
contractors, skilled manpower 
and unskilled workers. 

 Local contractors, skilled specialists and 
unskilled workers should be used to benefit from 
modern technology and skills transfer during 
operation of the solar plants. 

 Appropriate training should be provided to all 
local contractors, skilled manpower and 
unskilled workers to enhance expected project 
benefits. 

Skills training for 
locals with 
assistance from 
local learning 
and construction 
institutions. 
Number of local 
people trained. 

Developer 
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 Employment 
opportunities created for both 
skilled and non-skilled labour. 
Multiplier opportunities 
provided 
for employment in support 
/catering sectors. 

The contractor, where possible, should employ 
members of the local communities and local experts 
to maximize on the benefits of employment 
opportunities for the local residents 

Record of 
employment, 
annual reports 
on IDC / Solar 
Plants 
Operators. 

Contractor/ 
Developer 

 

 Project contribution to 
the local and national 
economy through its multiplier 
effect 

Procurement of services from local contractors and 
locally produced raw materials during the operation 
phase should be done, where possible, to maximise 
the benefits on the local economy 

Annual reports 
on IDC / Solar 
Plant Operators 

Contractor/ 
Developer 
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9.5 Emergency Response Plan for Disasters—which may include fire hazards 
and earthquakes 

General Plan  
1. To prepare emergency kits including first aids kits, water and food as a 

contingency plan 
2. To allocate and designate the safe zones  
3. To give training on first aids  
4. To perform drills from time to time in response to natural disasters including a fire 

disaster/hazard and an earthquake 
5. Assign trained persons assigned to lead the respective groups to safe zones 
6. To identify focal persons for communication and for restoring links during and 

following the disaster 
7. To communicate responsible persons to start the mobilization  
8. To develop standard operating procedures (SOPs) in responding to disasters in 

which roles and responsibilities of each person/employee are clearly defined 
Initial Stage of the Emergency Response  

1. The assigned people have to lead the respective group of people to the safe zones  
2. Check the number of people in each group  
3. To bring the emergency box, which may include first aid kits, water and dry food, 

torch lights, dry batteries and a radio together with the group  
4. To contact assigned focal persons for further instruction and for restoring links 

during or following the disaster 
5. The trained medical person has to check health conditions of the respective group 

and take necessary measures to prevent the possible outbreak of a 
disease/epidemic 

6. To collect updated information via radio, wireless communication devices, phone 
and television broadcasts 

7. If the Government announces to evacuate the area, the assigned person has to 
lead the team to the government emergency safe place if different from the agreed 
safe zones.  

8. Keep contact with the other groups and focal persons responsible for 
communication  

Prevention measures in the Solar Power Plant Compound   
1. Hazardous places are to be clearly marked 
2. Exit ways will be clearly marked; necessary drills performed for each and every 

one to be able to move to safe zones 
3. Response drills shall include how to keep constant contact with respective focal 

persons and among groups   
4. Response measures are to be made clear to all the persons concerned should the 

disaster causes injuries to people 
5. Response measures may include but not limit to working out logistics and 

transportation plans as well as taking injured people to health personnel or health 
facilities 

6. The last group to move from the hazardous area has to work with the management 
group and check the number people from each groups  

7. If the government releases evacuation instruction, the groups has to move to the 
government allocated safe places if different from designated safe zones of the 
project 
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10.  ENVIRONMENTAL MANAGEMENT PLAN AND ESTIMATE BUDGET 
 

10.1 Environment Management Plan and Estimate budget 

Sr 
No Impact Mitigation Monitoring To Responsible Body Content of 

work 

Estimated amount of 
cost for mitigation 

and monitoring 
(MMK per year ) 

1 Soil 
 Soil erosion  Improvement and 

maintenance of 
rainwater drainage 

 Provision of 
conservation structure, 
Landscaping 

 Drains, Water ways, 
Vegetation covered 
plants 

 Concrete Aprons, 
concrete drains 

 Deformation by 
erosion 

 O&M Contractor 
who is hired by 

Developer  

Task work 30,000,000 
 

2 Air 
 Dust emission  Pouring water ,wetting of 

dusty places/area 
 Planting at rest area  

 Amount of dust, visit 
surrounding as wind 
direction 

 Road side tree leaves 

O& M Contractor 
who is hired by 

Developer 

Task work 10,000,000 
 

3 Water 
 Surface water 

runoff 
 Landscaping 
 Velocity of runoff by 

concrete drain and 
drops 

 Sedimentation basins, 
sand traps 

 Taming outlet 

 To measure amount of 
rain water 

 Systematic surface 
drains and cascades 
concrete drain 

O&M Contractor 
who is hired by 

Developer  

Task work 10,000,000 
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 Water usage  Rainwater storage 
 Capacity of purified 

water 
 Tube wells 

 Water amount used at 
 rainy season 
 Drainage and 

Grading Design  
 Water amount used at 

winter and summer 

Developer  Task work 10,000,000 
 

 Groundwater 
contamination 

 Proper disposal of solid 
waste, educate workers 

 Handling of oils and 
chemicals 

 Solid waste management 
 Proper maintenance to   

sewage  

 Improperly disposing 
and dumping  solid 
waste 

 Efficient collection and 
off-site disposal 

 Incidences of spills 
 Observation smell 

Developer Task work 12,000,000 

4 Sewage 
 Sewage Regular maintenance of 

septic tanks 
Observation smell from 
sewage 

Developer 
 

Task work          10,000,000 
 

5 Solid waste 
   Dust bins/skips 

 Educate workers and 
office staffs 

 Efficient solid waste 
management handling 

 Sorting type of waste 

 Checking 
 Mosquitoes and flies 
 Moving to off-site   

Final disposal 
 Record daily work done 

of garbage trucks and 
volume of solid waste 

Developer Task work 10,000,000 

6 Climate 
 Natural Haz-

ards 
 Planting more greens at  

rest area 
 Control paved area as 

least as possible 
 Participated in Tree Re-

plant Program by Central 

 Record number of 
trees and greens area 

 Record paved area 

Developer Task work 18,000,000 
Already compensated 
to Central Dry Zone 
Green Committee 
Additional 10,000,000 
estimated to be spent 
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Dry Zone Green 
Committee  

 GEP(Myanmar) 
undertakes to follow and 
abide by the 
Enviromental 
Conservation Law and 
follow Enviromental 
Management and 
Monitoring Plan as 
necessary 

on landscaping at 
project site 
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11. PUBLIC CONSULTATION AND DISCLOSURE 
 

11.1 METHODOLOGY AND APPROACH 
 

 
 
The two nearest villages to Minbu Solar Power Plant Project site are Lay Pin and Zee 
Aing Villages. Lay Pin Village is located 1.27 miles to the south-west of the project site 
and there are 435 households and a population of 1,592 in this large village. Zee Aing 
Village is located 3.34 miles to the south-east of the project site and there are 190 
households and a population of nearly 800 in this small village. 
There is no nice cultivation in either village. The staple crops grown in both villages are 
beans and pulses and sesame. The land plots of about 5 farmers were included in the 
project area and the company has, as it is known, given the compensation of.9,200,000 
kyat (9.2 million kyat) to three of them because they have legal documents of land 
ownership. We were told that that the other two have not been given compensations, as 
they do not have any evidence of land-ownership such as Form 7. 
But the compensated three are still not satisfied because, according to what they said, 
they have only got compensations for their crops and have not received the same for 
their land. The project area belongs to the Ministry of Natural Resources and 
Environmental Conservation; the farmers have documents that certify that they paid 
taxes for working the land.  
The authorities from the company have promised that they are going to review their 
evidences. Besides the families of those who have lost land, the people from the other 
villages also hope that their villages will have electricity and enough drinking water and 
water for domestic use. There are only 5 people from Lay Pin Village who are now 
working with the project site. The villagers want more of their people employed and they 
want to be informed about vacancies for the people. They complained to the effect that 
they missed some information about have job vacancies for the project. The company 
officials suggested that if the people meet their requirements, they can be given jobs.  
The pieces of the farmland of Zee Aing Village are not included in this project site. There 
are about 40 villagers from Zee Aing Village working with this project. Zee Aing Village 
populace eagerly hopes that they will have electricity and tube wells. 
There is a good relationship between the villagers and the staff of project developer. 
Villagers would like to have electricity, tube wells and a new school building as part of 
the company’s social corporate responsibility or as donations towards their communities.  
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11.2 SUMMARY OF CONSULTATIONS AND ACTIVITIES UNDERTAKEN 
Public consultations at Lay Pin village, Minbu for solar power project 

 

Lay Pin village 
A public consultation was held at the Lay Pin Village, Min Hla Kyin Village-tract, Minbu 
Township, at 9:00 am on September 12, 2016. The meeting attracted great attention 
from the regional and local authorities, political party members and the general public. 
Farmers whose land has been taken for the project also showed up.  The discussion 
went on for almost two hours and a half. All the participants showed enthusiasm and the 
discussions were very lively. Myanmar Survey Research EIA / ESIA team members 
explained the purpose of their visit while representatives of the project discussed matters 
relating to the project and responded to questions and concerned raised by the 
participants.  The consultation came to an end at 11:30 am. 
Present on the occasion were U Kyaw Swan Yee, member of parliament from Minbu 
Township Constituency-1, Magwe Region Parliament; U Lin Naing Oo, general manager 
of GEP (Myanmar) Company, authorities from the village-tract, local elders, the 
headmaster and teachers from Lay Pin primary school and community members from 
Lay Pin and neighboring villages as well as MSR EIA/ESIA survey team members. There 
were 68 participants in total. 
 

(1)   U Kyaw Swan Yee 
 Member of Parliament, Minbu Township, 
 Constituency No (1) Regional Parliament, 
 Magwe Region 
 
I come here to learn about the Solar Power Project and want to 
coordinate the negotiation between the people and the company. 
I come to know something about the good and bad effects of this 
project. I'll co-operate and I want to listen to the voices of people. 
I have a plan to go on a visit to the project site. I'm pleased to 
know that the company representatives were also present here. 
I’ve known that the project is to generate electric power, to sell it 
again to the government and to provide electricity for the region. 
Because of the implementation of the project and other causes, 
there have been forest depletion and climate change. For this 
reason, flash-floods may take place very often. I'd like to urge the 
developer to conserve forests and grow new trees and plants. Villagers should frankly 
present what they feel.  
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We trust the solar power company, that is implementing the project, will fulfil the 
requirements that the local residents present. As a member of the government, we will 
help as much as we can. I've known that the ruins caused by earthquake will be repaired 
and restored by the government. I'd like to conclude my closing speech by saying that 
we'll co-ordinate with both of you—the company and the villagers. 

 
(2)     U Lin Naing Oo 
 Solar Power Project, General Manager 
 GEP Myanmar Company 
 
The project was started in 2013. Its implementation was started only after submitting the 
proposal to the regional and national governments. In implementing the project, EIA and 
SIA are the first things to be done and so MSR Company was hired to do them. The 
electric power generated through the solar panels will be sold to the government. 
Currently, we have to buy electric power from the government to carry out our project. 
After generating the power, we're going to sell it to the government. We'll also provide 
electricity for the nearby villages through which power lines pass. The young people of 
the village may come and work with the project. We'll need about 200 employees. The 
jobs that they are given will depend on their educational qualification. This Solar Power 
Project has the least impact on the environment. We'll contribute to the electricity 
requirement of our country and benefit the region. We'll reserve 2% of the profit to 
assume corporate social responsibility (CSR) activities and use them where there is any 
requirement. We want to co-operate with the local residents. This project will produce 
renewable energy and will be the biggest project in Southeast-Asia. 

 
(3)  U Tin Than 

 Leader (EIA/SIA) 
 MSR Company 
 

We are going to collect data on the natural environment. For the time being, the 
government gives permission only if EIA/SIA surveys are first done and findings 
submitted to it. So the EIA/SIA survey must be implemented by a third party company 
and MSR is now here to carry it out. We will study flora and fauna in this region. If there 
is any impact on the environment, we need to co-operate with each other to produce 
good result. So we have come here to hold discussions. Public meetings and individual 
discussions play an important role in carrying out EIA/SIA assessments. I want the 
villagers to frankly discuss and put forward their thoughts and opinions. 

 
(4)  U Myint Swe 

 Engineer, EIA/SIA Team 
 MSR Company 
 

Energy is used to generate electricity. By using this energy and the operation of the 
engine, SO2 gas comes out. The gas harms men as well as animals. The government 
uses hydropower in order to reduce the SO2 emission. The generation of electrical power 
through hydropower still has negative impact on the natural environment. Building dams 
still has a similar impact on people. So Solar Power Project is the one which has the 
least impact on the environment. If the project is successful, the project will generate 
220 megawatts of electricity. Electricity will be generated through powerful solar panels. 
It is not a factory that will produce solar panels as the villagers might have thought. We 
are going to compile facts such as the possibility of negative impacts on the water, soil 
and air in the record. Solar power cannot harm birds and other animals in its 
neighborhood. 
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(5)     U Aung Lin 
   Databank Manager, EIA/SIA Team 
   MSR Company 
 

I used to be a school teacher. Now I'm working with MSR. In this project, MSR has 
already carried out the portion of social impact assessment. We have finished 
conducting the survey of economic, educational, health and religious situations. When 
we met and discussed the project implementation, we were told that three men whose 
pieces of land were confiscated were yet to be compensated.  
 

(6)     U Kyaw Win    Age   :  55 
 Pyawbwe Village, Min Hla Kyin Village-tract 
 Minbu Township 

 
There are five villages in our village-tract—Min HlaKyin, Lay Pin, 
Pyawbwe, Kyaukpe' and Ye'chodwin villages. This project 
developer needs to support our village. I would request the 
company that other villages like Lay Pin should be helped to 
develop. 

 
(7) U Tet Toe 

 Age   :   43 
 USDP-Representative 
 Lay Pin Village, Minbu Township 
 

I want to know why the persons whose plots of land had been 
confiscated were given only compensation for crops and not given 
compensation for the land. These three men have land ownership 
certificate Form 7. Compensation should also be given for their land. 

 
(8)   U Kyaw Than 

 Age    :   73 
  Village-elder 

  Lay Pin Village, Minbu Township 
 

As we have no clinic in our village, we have to go to the town of 
Minbu to receive medical treatment. So I want the company to build 
a clinic for our village. 
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(9) U Myint Toe Naing 
Age   :   42 
NLD, Secretary 
Lay Pin Village, Minbu Township 

 
If this project requires workers, a notice should be stuck on the 
noticeboards in the village. As the villages do not get the 
information, they do not apply for jobs. So if there are job 
opportunities, I would like the project developer to inform the 
villages.  

 
(10) U HsanTun 

    Headmaster 
    Basic Education Sub-middle School, 
 Lay Pin Village, Minbu Township 

 
The school building collapsed because of the earthquake. There 
are not enough classrooms. So we need a school building. For the 
time being, we have to use places like under the shady trees and 
make-shift classrooms, including the headmaster’s office, for 
teaching. We also need a tube well because we have to buy water 
for the use of the students and the teachers. If we have a tube 
well, we can also supply water to the day nursery. As there is not 
enough furniture, we request the project developer to donate 
them. 

 
(11) U Myint Khaing 

    Age   :  41 
 Lay Pin Village 
 

We are in the dry zone and as our village has no electricity, water 
is also difficult. For this reason, when the project can generate 
electricity, we'd like the company to assist our village in getting 
electricity. 
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Zee Aing village 
 

 
 
A public consultation for Minbu Solar Power Plant was held at U Mya Thein’s residence 
in Zee Aing Village, Zee Aing Village-tract, Minbu Township, of Magwe Region at 12:00 
noonon 12 September 2016.The consultation was over at 1:30 pm.  It was attended by 
38 participants including some farmers from The Kone Village in Zee Aing Village-tract. 
 

(1)  Name   :  U Aung Thu Hein 
Position   : Engineer 
Organization  : GEP-Solar Power Project 
 

Our project is to generate electricity using solar beams that shine on solar panels. The 
tenure of executing the project will be about 4 years. The electricity generated will be fed 
into the national grid. We are selling electricity to the government. Corporate Social 
Responsibility (CSR) activities will be mainly conducted in Zee Aing and Lay Pin villages 
as both are very close to the project site. You will also see villages in our neighbourhood 
developed. We are trying to make sure that this project have the least impact on the 
environment. I trust our project will have least negative impact on the environment and 
not like other forms of electric power generation projects. During the implementation 
stage, we are trying to use electric power from the government’s 11 KV power grid. When 
the project is completed, Zee Aing Village will have electricity from the solar power 
project. 
 
(2)  Name   : U Tin Than 
   Position   : Team Leader 
   Organization  : MSR (EIA/SIA Team) 

 
We come here to conduct EIA/SIA survey for the solar power project. In accordance with 
the economic growth of the most countries in the world, there have been damages of 
natural environment and natural resources because of the activities carried out for the 
economic growth. Nowadays, business enterprises have been trying to have the least 
impact on the environment by using solar power plants. If there is less and less impact 
on the environment, humans will survive for a long time. In our country, if only when 
EIA/SIA survey findings are submitted, development projects are approved. According 
to the survey report, the project is given permission only after considering whether there 
will be a negative impact on the environment or not. That is why our company, as a third 
party, comes here to conduct EIA/SIA survey. I would like to invite all of you to present 
your opinions. 
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(3) Name   : U Myint Swe 

Position  : Engineer 
Organization  : MSR (EIA/SIA Team) 

 
Our team is responsible for collecting data on water, soil and air in making EIA/SIA 
assessments for this current solar power project. Using an energy to generate electricity 
produces SO2. For this reason, that process pollutes the environment. Those sources of 
energy may be depleted at some time in future. Depletion of energy means the impact 
on men and animals. Deforestation and building dams cause floods and other forms of 
natural disasters. As solar power has no impact or least impact on the natural 
environment, it has become more and more common in generating power. This project 
will generate 220 megawatts of electricity. According to the survey, the flow of water 
current is considered to be going the same way. We have to take samples of water, soil 
and air and study them. The project will have the least impact on men and the natural 
environment. 
 
(4)     Name   : U Aung Lin 
 Position  : Databank Manager 
 Organization : MSR (EIA/SIA) 
 
It is our responsibility to conduct social impact assessment known as SIA for this project. 
We have met people and discussed socio-economic, health and educational situations 
of this village. There will be absolutely no impact on the physical environments such as 
religious buildings, religious land, graveyards, etc. because of this project. I want to 
suggest that CSR activities should be assumed to forge good relations between the 
project developer and the villagers. We need to discuss matters. We come to know that 
local residents have to go to Seikhaung Village and the town of Minbu town receiving 
medical treatment as there is no clinic in this village. So we find that medical facilities 
are also lacking here. The local people have presented the fact that they need a school 
building which can be used as a middle school. 

 
(5)    Name   : Daw Pyone 
 Aged     :   63 
 Position  : Farmer 

    Zee Aing Village, Minbu Township, Magwe Region 
 
The solar power project site is located near our village. So I want to suggest that if the 
project needs workers for the project, the company should give priorities to our villagers 
in recruiting people.  
 
(6)    Name   : U Win Aung 
 Aged      :   62 
 Position  : Village-elder 
     Zee Aing Village, Minbu Township, Magwe Region 
 
Earth-holes have been dug by the project developer in the areas of our farmland in order 
to erect electric lamp posts. We want to know if the company is going to do something 
about it in order to compensate the farmland owners. I think indemnity or compensation 
should be given.  
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(7)    Name   : U Aung Kyaw 
 Aged     :   95 
 Position  : Village-elder 

    Minbu Township, Magwe Region 
 
Even though there has been an increase in houses and population in our village, our 
village has no electricity and no water supply. There is no clinic for health care. The 
population is increasing, it’s still difficult for us to have access to health facilities. For this 
reason, I'd like to suggest the project developer to help solve those difficulties. 
 
(8)    Name   : Aung Ko Min 
 Aged     :   34 
 Department : Basic Post-Primary School Zee Aing Village  
 Position  : Headmaster, Basic Post-Primary School 
     Zee Aing Village, Minbu Township, Magwe Region 
 
When I first came to this village in 2010, I found that classrooms 
were not safe and tables and other school furniture were not 
sufficient. Now, the insufficiency in terms of school furniture has 
been overcome to a certain extent as the villagers and I have 
made a concerted effort. But the self-help school building has not 
yet been completed. The vacancies for teachers have been filled 
to some extent due to the appointment of some teachers. There 
is still need to mend the current KG wing and school fences. We 
need a deep tube well for the school because the drinking water 
and the water for domestic use for students and teachers has to 
be fetched from the village monastery. For this reason, I'd like to 
suggest the developer to help the school through CSR activities or through other means 
such as monetary donation. 

11.3 KEY INFORMANT INTERVIEWS WITH KEY STAKEHOLDERS 
In addition to holding two public consultations at Lay Pin and Zee Aung villages, the 
survey team members conducted key informant interviews with key stakeholders which 
include 5 government personnel, 9 village-tract administers and farmers from Lay Pin 
Village and 7 village-tract administers, farmers and community members from Zee Aing 
Villages. 
 
Government personnel 
 
 (1)  Name : U Nyi Nyi Win   
  Age : 45 
  Department : General Administrative Department 
  Position : Township Administrator 
  Residence : Minbu Town, Magwe Region 
  Phone Number : 09-5037823 
 
There has not been any public consultation for solar power 
project before. It should be done by directly submitting a 
proposal to the Regional Government. Any necessary help will 
be given. It is better to do everything by meeting the public. I 
have helped 3 farmers get compensations as their farm-land was 
confiscated for this project. It was done to have a good 
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relationship between the company and the public. It was a sort of compensation for 
crops. As the big trees had been felled, there remained only small trees. There will be 
no impact on the environment because of the project. I believe that if the project is 
successful, it will be beneficial to the region and the country. 
  
(2)   Name : U Soe Myint 
  Age : 57 
  Department : Minbu District, Red Cross Society, District Officer 
  Position : A staff member of Myanmar Economic Bank 
  Residence : Minbu Town, Magwe Region 
  Phone Number : 09-401527678 
 

I have heard about the solar power project before. Its aim is to 
generate electricity. It is good. If we have electricity, it will be 
beneficial to the local residents and the country. The region will 
develop and more businesses can be carried out. And then artisan 
wells can be dug to get plenty of water.  We have no paddy land 
and so, the possible impact is that other plantations will be taken 
away. I am grateful to you for coming to conduct the survey of this 
project. We welcome you because we will be able to know the real 
answer, the realty as basic needs. Regarding health, so far as our 

Red Cross Brigade has learnt, there used to because of malaria in this region. But it is 
no longer here. 
 
 (3)  Name : U Sein Shwe Min 
  Age : 48 
  Department : - 
  Position : Minbu District Secretary, USDP 
  Residence : Ye Poke Village, Minbu Township 
  Phone Number : 09-401524435 
 
I don’t know much about the solar power project. The project has 
started since the time of USDP Government. I think there will be no 
negative impact of the project on the environment. Local residents 
will have employment opportunities. To generate electricity through 
hydro power, building dams may cause embankments break and 
there may be flooding. Local residents and people may not be 
worried in generating solar power. But there will be some troubles 
because farm lands were confiscated. It will be convenient if the 
farmers, who have worked long on the farmlands, are given 
compensations or financial support. As farmers have limited 
knowledge regarding legal matters, they did not try to get land ownership form 7. So they 
have lost chances of being compensated for their land. That is why the company or the 
government should help solve their problems. If there is a good relationship between the 
company and the local residents, its business will run well. Even when the corporate 
social responsibilities (CSR) are assumed, the farmers do not have the idea that they 
are having such opportunities. To be clear, giving compensations to individuals should 
be appropriate. But companies, being associated with authorities tend to ignore local 
residents. So I want to suggest the developer to have good public relations to be on good 
terms with the locals. 
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 (4) Name : U Tun Tun 
  Age : 50 
  Department : Fire Brigade 
  Position : Head of Township Fire Services Department 
  Residence : Minbu Town, Magwe Region 
  Phone Number : 09-36093565, 09-440841500 

 
I have been in this position for one year. My birth place is 
Paungde, Bago Region. The Solar Project area is 15miles far from 
the town of Minbu. In carrying out this project, the project area 
must be kept separate from farmlands by firebreaks. The breadth 
of the firebreak should be between 50ft and 100ft. Automatic fire 
extinguishers must be installed at the project site. The control 
system must be used. Further suggestions will be given only after 
the survey and before the project is finished. Forest fires break out 
in summer in this region. Forest fire is caused by hunting, burning 
a place to expand farmlands, and burning a place to grow more 
grass. Whether a factory or a project is big or small, railroads need to be built as it is 
set up near the forest. If we want to get electricity installed, durable cables must be 
used to avoid wire shocks. To put out fire immediately when it breaks out, we must keep 
a pool or a tank fully filled with water. When the project is over, necessary suggestions 
can be made after studying it thoroughly. 

 
 (5) Name : U Kyaw Swan Yi 
  Age : 39 
  Department : - 

 Position : Member of Parliament, Regional Parliament, Magwe 
Region, Minbu Constituency No.1 

  Residence : Gatkyiyat, Minbu Town, Magwe Region 
  Phone Number : 09-401573893 
 
I am interested in this project as I am a native of Minbu. I have 
lived in Minbu since my childhood. I am also trying to know every 
detail of this project. I have already told the Township 
Administrative Officer about it. I have a plan to get a school built, 
and a well and a pond dug for Le' Bin village. I have heard that 
those from the village whose farmlands were confiscated have got 
compensations. When the project is completed, we will have 
electric lights. As the trees had been felled for this project, we 
should consider reforestation. We need to seek effective ways to 
bring benefits to local residents and reforestation plan for greening 
the land again. Farmers have incurred losses due to the 
differences between the maps and the ground. As for me, I am standing on the side of 
truth and helping farmers. Our country has advantages to have survey research 
companies. We now have more transparency and more consultation with the public. 
Consequently, people will have benefits. I am going to meet a representative of the 
project developer and discuss with him. I'll advise him to assume corporate social 
responsibilities (CSR) for nearby villages as well. 
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 Lay Pin Village 
 
 (1) Name : U Myint Toe Naing  (a)  U Toe Toe 
  Age : 42 
  Occupation : Trader 

 Position : Chairman, village NLD 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-401636036 
 
I have lived in Lay Pin Village for years. I was born in this village. 
I still have no detailed information about the solar power project. 
What I know is the project will generate electricity. As farmlands 
are included in this project area, there are six farmers whose 
farmlands have been confiscated. Three of them have Form 7 with 
their names as owners and another three have no Form 7. Those 
who have Form 7 and whose farmlands have been confiscated 
are U Myint Swe, U Thein Han and U Win Nyunt and those who 
have no Form 7 are U HpoTahsoke, U Tin Aung Win one another 
one, which I couldn’t recall his name. Those with Form 7 got 
compensations. But we did not know how much they have got 
exactly. Three persons get jobs in this project. If workers are 
required for the project, a notice should be stuck on the board saying there are job 
vacancies. Young people will get jobs if they do like this. It is proper to undertake this 
project if local residents get jobs, and get compensations for what they have lost. In our 
village, water is scarce in summer. People have to buy and use water at a price of 
Ks.500 to Ks.700 a barrel. Water is scarce from March to June. Currently, electricity is 
generated through the use of solar panels, battery light bulbs and generators. If 
electricity can be generated through the solar power project, our village should also be 
provided with electricity. As our village does not have a rural clinic, a rural clinic should 
be built for us. 

 
 (2) Name : Daw San Mu 
  Age : 46 
  Department : Health Department 

 Position : Nurse 
  Residence : Lay PinVillage, Min HlaKyin  Village-tract, Magwe Region 
  Phone Number : 09-259440896 
 
I have lived in this village for a long time. Lay Pin Village has a 
population of 1,592 including 750 males. The villages included in 
Min HlaKyin Village-tract. There are altogether 5 villages in Min 
HlaKyin Village-tract. The tract has 389 houses and 435 
households. Common diseases in this area are diarrhoea and 
dengue hemorrhage but there is no malaria. If someone falls ill, 
they have to go to Minbu Hospital. It takes about nearly an hour 
to reach there by car. Water is scarce in summer in this village. 
We have to pay a lot to buy a barrel of water. Deep wells can be 
dug there. Water is found at a depth of 600 feet. There are 4 
deep wells in the village but there is no electricity. If we have electricity, more deep 
wells can be dug to get more water. We want to have electricity. If the project is 
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successful to generate electricity, our village should be provided with water and 
electricity and a clinic. 

 
 (3) Name : U Min Aung 
  Age : 42 
  Occupation : Farmer, Live stocks Breeder, Salesman 

 Position : Shopkeeper 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-5348100 
 
I have lived in this village for a long time. I have known a little 
about the solar power project. I haven't known detailed facts 
about it yet. I know electricity is to be generated. This village and 
the project site are about 2 miles far from each other. The main 
business of this village is agriculture. They grow pe'seinngon 
(pigeon pea), mye'pe' (groundnut) and pe'tisein (green gram). 
Half of the households in this village (about 200 persons) grow 
them. Shophyu (hseikalama)bin (plant) (gun tragacanth) is also 
grown as a long-term plant. There are about 50 farmers who grow 
gun tragacanth. The secondary business of the village is livestock 
breeding. We breed chickens, cows, and goats. There are 50 goat breeders and a few 
cow breeders. Goat and cow breeders have over 50 goats or cows each on average. I 
want to ask the project developer to help us to have electricity and a clinic. If so, the 
villagers will be happy to have this kind of development and will be grateful to you. 

 
 (4) Name : U Tet Toe 
  Age : 43 
  Occupation : Farmers 

 Position : USDP, Chairman of Ward and Village 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-256140580 
 
I have lived in this village for 22years. I am single. I do not know 
detailed facts about the solar power project. I know that the 
company is from Thailand and it has taken 836 acres of land. The 
lands of three farmers who have Form 7 and another three who 
don’t have Form 7 have been confiscated as their pieces of land 
falling the project area. The three Form 7 holders got 
compensations only after being investigated for 9 months. We 
think the compensation given by the company is not fair and 
square. The Form 7 holders are U Thein Han, U Myint Swe and U 
Win Nyunt. Those who don’t have Form 7 are U HpoTasoke (a) U Myo Min Oo and Daw 
Ma Thidar, U Tin Aung's wife. I don’t know the name of another one. 
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 (5) Name : U HsanTun 
  Age : 28 
  Occupation : Teacher, Department of Education 

 Position : Headmaster, Sub-basic Middle School 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-259045030 
 
My birth place is in Natmauk Township. I have been in this village 
for a short time. So I do not exactly know about the solar power 
project. I have only as much knowledge as common people have 
said about it. The project is to generate electricity. There are 
altogether 12 teachers in the school. There are 324 students. At 
the day care nursery, there is a teacher appointed with the village 
funds. It is difficult to teach students as a school building collapsed 
with its cracked walls because of the recent earthquake. The 
school has also to buy water for its use. As the project developer took away the farmland 
of local residents, some farmers became unemployed. They need to get compensations 
for their confiscated land. And then we want the company to help us have electricity 
and supply water and to donate a deep well for the school. Currently, people have to 
buy water at 500kyat a barrel (large metal barrel). I think it is a good project as it 
contributes to the generation of electricity in Myanmar. 

 
 (6) Name : U Thein Han 
  Age : 56 
  Occupation : Farmer, grocery seller 

 Position : Shopkeeper 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-256140578 
 
I have lived in this village for 30 years. There are 5 members in 
my family. Formerly, I did farming on 4.76 acres of my farmland 
which falls in the project area. I had been working on this land 
for over 25 years. According to the season, I grow hnan 
(sesame) and pe-sin-ngon(pigeon pea). An acre of sesame 
yields 10 baskets. An acre of pigeon pea yields between 12 
baskets and 15 baskets.  A basket of sesame fetches over 
50,000 kyat. A basket of pigeon pea fetches 50,000 kyat. We 
have an annual income of 5,500,000 (5.5 million kyat). If the 
production cost is deducted, the net income is 4,000,000 (4 
million kyat). I got 2,500,000 (2.5 million kyat) as compensation for my confiscated 
farmland. It is not the compensation for land but for crops. It has been known that the 
government compensated 1,200,000 (1.2 million kyat) for land compensation. As I have 
Form 7 for my ownership, I need to be given compensation for land. 
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 (7) Name : U Than Zaw Naing 
  Age : 45 
  Occupation : Store 

 Position : Store-keeper 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-401639574 

 
I have lived in this village for about 15 years. I know the solar 
power project roughly. I know it is to generate electricity. If the 
project is successful to generate electricity and helps our village 
earn electricity, deep wells can be dug. In this forest areas, there 
are barking deer (gyi), deer (thamin), rabbits (yone), monitor 
lizards (hput), variegated ground lizard (badat), snake (mway), 
jungle fowl (tokyet), partridge (kha), quail (ngown), barn swallow 
(mo-swe-hngat), common myna (zayet) and dove. They have 

disappeared now. The project developer needs to return something good for the local 
residents. I want to ask the company to provide electricity, enough water and a clinic 
for our village. If the company does them for us, we will be very happy. 

 
 (8) Name : U Myint Shwe 
  Age : 61 
  Occupation : Farmer 

 Position : Head 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-442461901 
 
I have 7.35 acres of farmland of which 3.18 acres is included in 
the project area, and was confiscated. On the remaining 4 acres 
of land, we grow pe-sin-ngon (pigeon pea), hnan (sesame), and 
pedisein (green gram). I got 2,500,000 (2.5 million kyat) as 
compensation crops for all 3.18 acres of land confiscated on 3 
March 2016. In continuing agriculture on the remaining land, I 
need to hire labourers. I also grew shaw-phyu (gum tragacanth). 
We have grown 100 plants. My former business was to drill oil. 
But we lost and we stopped. I know that at the end of the project, 
electricity will be generated. If our village has electricity, deep wells can be dug. We will 
have the opportunity to use electrical appliances. And then I also want to get 
compensation for my land. My health is not good. I am receiving medical treatment for 
diabetes. I find it difficult to earn money. For this reason, compensation for land should 
be appropriately given to us. In former days, I annually got 4,000,000 (4 million kyat) 
from agriculture. Now, I have lost half due to my illness. My income is not sufficient. As 
I have Form 7 for all my own land, I deserve to be given compensation. 
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 (9) Name : Venerable U Sopaka 
  Age : 52 
  Occupation : Buddhist Monk 

 Position : Presiding Monk (Labhasiddhi Monastery) 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 

 
I don't know much about this electricity-generating project. I 
have been presiding at this monastery for a long time. I feel 
happy to hear that we will have electricity through this 
project. I think this region will also be provided with 
electricity. There are many people who stay at my 
monastery during the Shwesettaw Pagoda festival. That is 
because my monastery is on the way to the pagoda. There 
are many difficulties for the pilgrims as we have no 
electricity. So if the project is successful we want to have 
electricity. There is no conflict between the locals and the 
company staff. Not only for this village, but also for neighbouring village, electricity 
should be provided. We are very happy to know that the project has emerged. 
 

(10) Name : Venerable U Vayama 
  Age : aged 45, vassa 25 (Buddhist monkhood) 
  Occupation : Buddhist Monk 

 Position : Presiding Monk (Ywa-U  Monastery) 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-401560104 
  

I have been presiding this monastery since 2002. I have 
heard of this project. If the project is implemented, there 
will be electricity. I think the locals will get jobs in this 
project. In this way, I think the project benefits the region 
as well as the country. As our monastery has no 
electricity, we need it. If we have electricity, we can dig 
tube wells and get plenty of water. I know that the 
farmland of the local residents were confiscated in 
carrying out this project. I feel unhappy when they do not 
get compensations for their land. So the company 
should give appropriate compensations to those who lost their land. For the 
regional development, we should do something great to develop villages. If both 
sides are convenient, the project will be especially great. 
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(11) Name : U Aye Cho 
  Age : 41 
  Department : Village-tract Administration 

 Position : Administrator, Min HlaKyin Village-tract, MinbuTownship 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-451668608 
 

I have not known about the solar power project in detail. As 
some pieces of farmland, included in the project area, were 
confiscated, three of them have been given compensation. It 
was merely a compensation for crops. I have submitted the 
claim to get compensation for the land. We hope to get 
compensation for the land. As our village has no electricity, 
it is very difficult for us to get drinking water and water for 
domestic use. The project developer is to help meet those 
needs. My own younger brother U Tin Aung Win and wife 
Daw Ma Thidar own three acres of farmland that are included in the project area. 
But they have no Form 7 to show their ownership, and they get no compensation. 
But they are the ones who had worked on those pieces of land for over 20 years. 
As U Tin Aung Win died last year, there remained the wife-Daw Ma Thidar and 
three children. The eldest child is 12, the middle one 10 and the youngest 7. As 
she could not run business well, she went to Thailand to work there. So the 
education and the livelihood for the remaining children, the company should give 
compensation for their land. I think they have worked on the farmland since their 
ancestors’ time even though they have no Form 7 and they should be given 
compensation. 
 

(12) Name : U Win Zaw 
  Age : 46 
  Occupation : Farmer 

 Position : Casual worker 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-256080020 
 

I have lived in this village for 26 years. I got married to a 
woman in this village. Formerly, I have no idea of generating 
electricity through solar panels. I have come to know about it 
very recently. I know that a solar power plant is to be built. It 
is beneficial for our region if the project provides electricity for 
the region and the country. If it is not like that, the only result 
is the loss of land of our local residents. It is known that the 
environment where there are solar panels becomes more 
heated. So it may have negative impact on the environment. 
The project is welcome if there is no negative effect on the 
locals and that the company will give compensations to the 

locals who have lost their land. I want to suggest that compensations should be 
given to all those whose land has been lost. 
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(13) Name : Daw Aye Aye Mon 
  Age : 38 
  Occupation : Shopkeeper 

 Position : - 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-401536573 
 

I do not exactly know much about the solar power project, 
and I know about it very roughly. As the farmland has been 
confiscated in the implementation of the project, the cow 
and goat pastures and farming land become smaller than 
before. As the trees have been felled, the temperatures 
may rise in this environment. I think the standard of living 
may be higher in our region if we have electricity because 
the project will be able to generate electricity. The 
conservation of forest is required. It can be said there may 
be disastrous impacts due to the climate change caused by forest depletion. Most 
of the villagers basically are farmers and livestock breeders. If their business is 
good, our shops sell well. So the farmers businesses need to be successful. We 
want the project developer to help us to have electricity, water and health care 
facilities. 

 
(14) Name : Daw San San Wai 
  Age : 49 
  Occupation : Farming 

 Position : Housewife 
  Residence : Lay Pin Village, Minbu Township, Magwe Region 
  Phone Number : 09-259688587 

 
I know this project. As my 5.96 acres of farmland were 
included in the project area, they were confiscated. I only 
got compensation for only 1.70 acres out of 5.96 acres I 
lost to the project. I have not got any compensation for 
the remaining farmland yet. Formerly, I grew hnan 
(sesame), pe-sin-ngon (pigeon pea) and pedisein (green 
gram) on those farmlands. I have no land to grow now. If 
I want to grow them now, I have to grow those crops on 
other people’s land. When my land was confiscated, I 
shifted my business from growing plants to scooping oil 
from holes manually. But I stopped doing it as I lost my 
business. I failed to make money. I borrowed one million 
kyat with interest from others and tried again in agriculture. I am always worried 
about paying back the debts. For this reason, I want to get compensation for all of 
my confiscated farmland. If the project is successful in generating electricity, we 
want to have it for our village. If so, we can use water and electrical appliances. I 
want the project to be successful. We want the company to fulfil the needs of local 
residents and to give full compensation for confiscated land. 
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Zee Aing Village 
 
 (1) Name : U Aye Kyin 
  Age : 50 
  Occupation : Farmer 

 Position : Village-tract Administrator 
Residence :   Zee Aing Village, Zee Aing Village-tract, Minbu Township,    

  Phone Number : 09401633676 
 

I was born in this village and have grown up here as well. 
I know the project is to be carried out soon. The project 
has two sectors. The first phase covers 700 acres and 
the second phase covers about 800 acres. If the project 
is successful, I hope electricity will be generated and the 
region will have electricity. The project should have very 
little impact on the environment. I have heard that 
compensations were given to those whose land was 
confiscated. My son and other villagers are happy to get 
jobs in the project. The project personnel and villagers 
have good relationship and the villagers may provide 
help to the company. I want the company to give 
assistance we need. We have no clinic in our village. We've already shown the 
place where a clinic can be built. 

 
 (2) Name : U Mya Thein 
  Age : 61 
  Occupation : Shopkeeper 

 Position : NLD, Ward and Village Chairman 
  Residence : Zee Aing Village, Minbu Township, Magwe Region 
  Phone Number   :     09789092003 
 

I was born in this village and have grown up here. I know 
that this project is going to be implemented. I have 
opened a food stall and a café in this project area and 
my daughters are running them. My son is now a 
policeman. If this project is successful, I hope our village 
is to have electricity, a rural clinic and a deep tube well. 
They have extended their welcome to our demands. I 
wish the relationship between the project and the 

villagers to be good. We are also ready to give help as much as we can. 
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 (3) Name : Daw Ei Ei Sein 
  Age : 34 
  Occupation : School Teacher 

 Position : J A T (Junior Assistant Teacher) 
                                   Basic Education Primary School (Post Primary), Zee Aing 

Village 
  Residence : Zee Aing Village, Minbu Township, Magwe Region 
 

I know that the project is being implemented. In the past I 
thought that the project would produce solar panels. I was 
worried about the fact that if the by-products of the solar 
panel production might affect the farmland in its vicinity and 
local residents. I was also worried about the climate 
change caused by forest depletion due to the solar power 
project. We had also anxiety that environment might be 
affected by using chemicals and energy. 
 
Later I have come to understand that the project is not to 
produce solar panels. This project is to generate electricity 
through solar panels. So I have been told like that and I am 
less worried now. Our school fetches water for domestic use from the monastery. 
I want to make a request that a deep tube well be provided if electricity is 
generated. If so, drinking water and water for domestic use for students and 
teachers will be available. If the company can do it, I would be very happy. 

 
 (4) Name : U Kyaw Mya 
  Age : 70 
  Occupation : A retired school teacher 

 Position : 
  Residence : Zee Aing Village, Minbu Township, Magwe Region 
  Phone Number :      09792152850 
 

I have lived in this village for 45 years. I know that the 
project is to generate electricity through solar panels. It is 
a good idea to implement this project. It can be beneficial 
for both the State and citizens. I know Zee Aing Village 
will be provided with electricity. My two sons are now 
working with this project. It is known that lamp posts are 
being erected to extract electricity from the national grid 
and use it in the project. A self-help school building is 
being constructed. Three rooms of the school are still to 
be completed and are in need of help. When the building 
is finished, we are going to apply for upgrading it to a 

middle school branch. So we want to get help from the project developer. 
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 (5) Name : U Win Htay 
  Age : 45 
  Occupation : Farmer 

 Position : A party member of USDP 
  Residence : Zee Aing Village, Minbu Township, Magwe Region 
  Phone Number : 09-797323014 
 

I have not exactly known about this project. I know that solar 
power plant is to be built. As villagers get jobs when the project 
is implemented, I feel happy. As the project will not have bad 
effect on us, we have no worries. But one thing is to face 
difficulties in finding labour for agriculture. The wages have 
become higher. As workers cannot be found in our village, we 
have to find them from other villages. As the project is to 
generate electricity, our village should be provided with 
electricity if the project is successful. 

 
 (6) Name : U San Win Maung 
  Age : 24 
  Occupation : Farmer 

 Position : Secretary, Ward and Village Committee, NLD 
  Residence : Zee Aing Village, Minbu Township,  
  Phone Number : 09-256578981, 09-975652145 

 
I was born here. I have known about this project for long. I know 
it is the solar power project. As trees have been felled to 
implement the project, the villagers find it difficult to seek 
firewood because of the forest depletion. I am worried that we 
will have a higher temperature. If the temperature of the area 
is higher, we all are anxious about whether it will affect the 
agricultural work of the farmers working near the project. I also 
want to know if there is any climate change. I want the 
company to provide electricity, water and a clinic. And then there should be a meet 
to share information with locals about the project in detail and explain them if there 
is any negative impact on the environment. 

 
 (7) Name : U Zaw Moe 
  Age : 40 
  Occupation : GEP Solar power project 

 Position : Labourer 
  Residence : Zee Aing Village, Minbu Township,  
  Phone Number : 09-259013098 

I was born in Zee Aing Village. I have known about this project 
for 3 years. I am an ordinary staff member.  My monthly salary 
is100,000 kyat. It is good for the local villagers to get jobs 
because of the implementation of this project. It will be better if 
our villages are provided with electricity. Because of the project 
implementation, I think there will not be bad effects on the 
environment. It is also known that the company is going to 
assume its CSR activities. I want to ask the company to provide 
electricity, to complete the unfinished school building, to 
establish a rural clinic and to give jobs to young people of the 
village.  
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11.4  RESULTS OF CONSULTATIONS  
 1. Lay Pin village is closer to the project area and the site is formerly the place where 

people collected firewood and grew beans and pulses and sesame. 
 2. Three farmland-owners from Lay Pin village were given compensations. U Win 

Nyunt got 4,200,000 kyats his 5.96 acres of land was included in the project area. 
 3. The company gave U Myint Shwe 2,500,000 kyat for his 2.18 acres of land as 

compensation. 
 4. The company gave U Thein Han Ks. 2,500,000 kyat for his 4.76 acres of land as 

compensation. 
 5. Lay Pin Village-tract Administrator said the other two—U Myo Min Oo and Daw Hla 

Thidar—did not get any compensation as they could not show the evidences of 
land-ownership. 

 6. The compensated three were not satisfied because they said they were not paid 
compensation for their land. 

 7. There are only 5 people from Lay Pin village who are working at the project site. 
The villagers want to be informed more about job vacancies for the project.  

 8. No land of Zee Aing Villagers is included in this project area. 
 9. About 40 villagers from Zee Aing Village are now working with the solar project. 
 10. Although there is a good relationship between Zee Aing Villagers and authorities 

concerned from the project, Lay Pin village Administrator and the project officials 
are not on good terms.  

 11. It is found that Lay Pin villagers want to work at the project site but they are not 
very friendly with the project site personnel. 

 12. A school building of Lay Pin Basic Education Sub-middle School collapsed on 24 
August 2016 because of an earthquake. The school children are attending their 
classes in the make-shift classrooms or under the shade of a tree.  

 13. It is found that the students of Lay Pin Sub-middle School have to buy drinking 
water from commercial water sellers. 

 14. Lay Pin is the village where there is a scarcity of water and not enough deep tube 
wells. 

 15. As there is no electricity in either villages, the villagers from both villages have to 
use their own solar power and battery-powered LED lights as their main sources 
of energy for lighting.  

 16. This project shall have no impact on the economic life of either villages. 
 17. Some of the villagers are worried if there may be increasing heat in the area of 

villages because of this project and that intense heat may have the impact on the 
cultivation of crops. 

 18. All are feeling happy that there will be more job opportunities with the 
implementation of the project and with its completion.  

 19. Local residents want the company to be more transparent about advertising jobs 
related to the project. They want the company to put job announcements in their 
villages—Lay Pin and Zee Aing—which are closest to the project area.  

 
20.  A representative of the project developer stated that those who meet the job 

requirements, especially educational qualifications, can be employed at the 
project.  

 
21.  Farmers whose land have been taken away by the project want to be compensated 

for their land in addition to their crops grown. 
 
22.  Key stakeholders including local authorities, local elders and farmers feel that 

confiscated land, with or without Form 7, should be compensated.  
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23.  A part from those two villages, community members from other small villages such 
as Min Hla Kyin, Ye'chodwin, Kyaukpe' and Pyawbwe' hope theirs will also be 
developed because of the project. 

 
24.  Community members want to have electricity installed, tube wells sunk, and school 

buildings constructed as part of the developer’s CSR activities or as donations to 
the communities concerned.  
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Section 13 :  Appendix 
13.1 Soil analytical data sheet 
 

 

 

13.2 Soil interpretation of results 
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13.3 Soil water extraction analytical data sheet 

 
13.4 Soil water extraction interpretation of results 
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13.5 Soil test 1 
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13.6 Soil test 2 
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13.7 Air lab test 1 
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13.8 Air lab test 2 
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13.9 Air lab test 3 
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13.10 Air lab test 4 
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13.11 Air lab test 5 
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13.12 Air lab test 6 
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13.13 Drinking water lab test 
 

 

  



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 223 
 

13.14 Groundwater lab test 1 
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13.15 Groundwater lab test 2 
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13.16 Groundwater lab test 3 
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13.17 Groundwater lab test 4 
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13.18 Sound test  
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13.19 Noise test  
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13.20 Earthquake data 
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13.21 Department of Meteorology and Hydrology Data 1 
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13.22 Department of Meteorology and Hydrology Data 2 
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13.23 Department of Meteorology and Hydrology Data 3  
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13.24 Ecology Laboratory Result Document 1  
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13.25 Ecology Laboratory Result Document 2 
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13.26 Ecology Laboratory Result Document 3 
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13.27 Ecology Laboratory Result Document 4 
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13.28 Ecology Laboratory Result Tube Well 2 Document 1  
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13.29 Ecology Laboratory Result Tube Well 2 Document 2  
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13.30 Ecology Laboratory Result Tube Well 2 Document 3  
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13.31 Ecology Laboratory Result Tube Well 2 Document 4  
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13.32 Ecology Laboratory Result Tube Well 2 Document 5 
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13.33 Ecology Laboratory Result Tube Well 3 Document 1 
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13.34 Ecology Laboratory Result Tube Well 3 Document 2 
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13.35 Ecology Laboratory Result Tube Well 3 Document 3 
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13.36 Ecology Laboratory Result Tube Well 3 Document 4 
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13.37 Ecology Laboratory Result Tube Well 3 Document 5 
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13.38 Ecology Laboratory Result Tube Well 4 Document 1 

  



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 248 
 

13.39 Ecology Laboratory Result Tube Well 4 Document 2 
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13.40 Ecology Laboratory Result Tube Well 4 Document 3 

 
  



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 250 
 

13.41 Ecology Laboratory Result Tube Well 4 Document 4 
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13.42 Ecology Laboratory Result Tube Well 4 Document 5 
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13.43 Ecology Laboratory Result Tube Well 4 Document 6 
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13.44 Document of Land and Crops Conservation (1) 
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13.45 Document of Land and Crops Conservation (2) 
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13.46 Document of Land and Crops Conservation (3) 
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13.47 Document of Form (15) for 700 Acres 
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13.48 Document of 700 Acres Land Premium (Bank Chalan) 
 

 

 

13.49 Document of Bank Chalan for Dry Zone Greening Committee 
 

 

 

 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 260 
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13.50 Reserved Trees 
Trees declared as reserve are: 

Reserved trees Vernacular or English 
names 

Area in which reserved if 
standing on land 

Pentace burmanica 
 
 
 
Pentace Griffithii 
 
Hopea Odorata spp. 
 
Xylia dolabriformis 
 
 
Acacia catechu 
 
 
Pterocarpus macrocapus 
 
Dipterocarpus alatus 
Dipterocarpus turbinatus 
Dipterocarpus costatus 
Dipterocarpus pilosus 
Dipterocarpus grandiflorus 
Dipterocarpus duperreanus 
Dipterocarpus macrocarpus 
Dipterocarpus dyeri 
Dipterocarpus kerrii 
 
Cinnamomum inunctum 
 
Cinnamomum iners 
 
Lagerstro emia Flos 
Reginate 
 
 
Prunus Puddum, Roxd 
 

Thitka  
Shitja 
Kashit 
 
Thitsho 
 
Thingan 
 
Pyinkado 
Pyin 
 
Cutch 
Sha 
 
Padauk 
 
 
 
 
 
Kanyin 
 
 
 
 
 
Karawe  
 
Hmanthin 
 
Pyinma 
Kamaung 
 
Cherry 

  
 
 
 
 
 
 

In the whole of Myanmar  
 
 
 
 
 
 
 
 
 
 
 
 

In lower Myanmar 
 
 
 
 

 
In Tavoy Division 

 
 

 
In Rakhine, Pathane, 
Daweissein and Tavoy 
Divisions. 
 
Within a radius of two miles 
from the Circuit House at 
Mogok in the Katha 
Division 
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13.51 Rates of Timber and Forest Produce Extracted from Public Forest Land 

A- Maximum Rates for Timber 
Item 
No. 
(I) 

Name of Species 
(2) 

Class 
(3) 

Maximum Rates 
(4) 

I  (a)  
 
   (b) 
 
   (c) 
 
   (d) 
 
   (e) 
 
   (f) 
 
2 (a) 
 
   (b) 
 
 
3 (a) 
 
 
   (b) 
   (c) 
   (d) 
 
4 (a) 
 
   (b) 
   (c)  
   (d) 
 

Teak 
 
Do. 
 
Do. 
 
Do. 
 
Do. 
 
Do. 
 
Padauk, pyinkado, 
thingan, kokko, thitkado, 
cutch 
Do.  
 
 
In, thitya, ingyin,kanyin, 
thadi, hnaw, yamone, 
pyinma 
Do. 
Do. 
Do. 
 
All other species except 
teak 
Do. 
Do. 
Do. 
 
 

Unconverted timber under 3’ 
midgirth 
Unconverted timber from  3’ to 
3’II’’ midgirth 
Unconverted timber from  4’ to 
4’II’’ midgirth 
Unconverted timber from  5’ to 
5’II’’ midgirth 
Unconverted timber from  6’ to 
7’II’’ midgirth 
Unconverted timber from 8’ and 
over Midgirth 
Unconverted timber posts. 
 
Logs 
 
 
Unconverted timber logs 
 
 
Posts 
Poles 
Oars or paddles 
Logs 
 
Posts 
Poles 
Oars or paddles 

10 per ton 
 
15 per ton 
 
25 per ton 
 
35 per ton 
 
45 per ton 
 
50 per ton 
 
30 per ton 
30 per log or per ton, 
as directed by the 
Conservator. 
 
20 per log or pen ton, 
as directed by the 
Conservator 
Per post 
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13.52 Notification No. 583/94 (Forest Department) 
  

GOVERNMENT OF THE UNION OF MYANMAR 
MINISTTRY OF FORESTRY 

FOREST DEPARTMENT 
Notification No. 583/94 

Yangon, October 26, 1994 
 The Director General with the approval of the Minister, shall declare in 
accordance with “The Protection of Wildlife and Wild Plants and Conservation of Nature 
Areas Law 1994” the following wildlife species as;- 
Category (1) Completely Protected Wild Animals 

(a) Figure xxx: Mammals 
   No. Scientific Name English Name 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 

 

Rhinoceros sondaicus 
Didermocerus sumatrensis 
Tapirus indicus 
Budorcas taxicolor 
Cervus eldi thamin 
Cervus eldi eldi 
Elphas maximus 
Moschus moschiferus 
Muntiacus feae 
Naemorhedus cranbrooki 
Neofelis nebulosa 
Felis temmincki 
Panthera tigris tigris 
Panthera Pardus 
Panthera tigris corbetti 
Felis marmorata 
Prionodon pardicolor 
Prionodon linsang 
Ailurus fulgens 
Orcaella brevirostris 
Dugong dugon 
Canis Lupus 
Hylobates hoolock 
Hylobates lar 
Symphalangus sundactylus 
Presbytis obscures 
Presbytis phayrei 
 
Capricornis sumatraensis 
Naemohedus goria 
Lutra lutra 
Lutra perspicillata 
 
Aonyx cinera 
Helarctos malayamus 
Manis pantadactyla 
Manis javanica 
Bos gaurus 

Javan Rhinoceros 
Sumatran Rhinoceros 
Tapir 
Takin 
Brow antlered Deer 
Brow antlered Deer 
Asian Elephant 
Musk Deer 
Fea’s Barking Deer 
Red Goral 
Couded Leopard 
Golden Cat 
Bengal or Indian Tiger 
Leopard 
Indochinese Tiger 
Marbled Cat 
Spotted Linsang 
Banded Linsang 
Red Panda 
Irrawaddy Dolphin 
Dugong 
Wolf 
Hoolock Gibbon 
Lar Gibbon/ White – handed 
Gibbon 
Siamang Gibbon 
Dusky Leaf Monkey 
Phayre’s Leaf Monkey 
Serow 
Goral 
The Common Otter 
The smooth-coated Indian Otter 
 
The small-clawed otter 
The Malayan Sun Bear 
The Chinese Pangolin 
The Malayan Pangolin 
Gaur 
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Bos banteng Bos. Javancus 
Viverricula indica 
Tragulus napu 
Tragulus javanicus 

Banteng or Wild Cow 
The small Indian Civet 
Chebrotain or Larger Mouse eer 
Lesser Mouse Deer 

(b) Figure xxx:Birds 
No. Scientific Name English Name 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 

Family Phasianidae 
Heliopais personata 

Cairina scutulata 
Leptoptilos dubius 

L. javanicus 
Sarkidiornis melanotos 

Anser indicus 
Aix galericulata 

Rhodonessa caryophyllaceae 
Aythya nyroca 

A baeri 
Tringa guttifer 

Gallinago nemoricola 
Ardea insignis 

Anhinga melanogaster 
Pelecanus philippensis 

P. onocrotalus 
Pseudibis davisoni 
Phnchops albicolis 

Grus antigone 
G. grus 

Anthropoids virgo 
Family Bucerotidae 
Family Accipitridae 

Pitta gurneyi 
Turdoides gularis 

Crypsirina cucullata 
Yuhina humilis 
Sitta victoriae 

Family Rallidae 
Gallicrex cinerea 

Phalacrocorax carbo 
Ardeidae (all species) 

Upupa epoc 
Trogonidae (all species) 

Peafowls/Pheasants 
Masked finfoot 

White –Winged Wood Duck 
Greater Adjutant Stork 
Lesser Adjutant stork 

Comb Duck 
Bar – headed Goos 

Mandarin Duck 
Pink – headed Duak 
Ferruginous Duck 

Bear ‘s Pocard 
Nordmann’s Green shank 

Wood Snipe 
White- belled Heron 

Oriental Darter 
Spot- billed Pelican 

Eastern White Pelican 
White –shoulder Ibis 

Indian Skimmer 
Sarus Crane 

Comman Crane 
Demoiselle Crane 

Hornbills 
Eagle, Kite, Falcon, Hawk, Vulture 

Gurney’s Pitta 
White –throated Babbler 

Hooded Treepie 
Myanmar Yuhina 

White –browed Nuthatch 
Rails, Crakes 
Water Cock 

Great Cormorant 
Bitterns 
Hoopoe 
Trogons 
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36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 

Pididae (all species) 
Otis tarda 
Strigiformes (all species) 
Pandion haliaetus 
Falconidae (all species) 
Caloenas nicobarica 
Phalacrocorax fuscicollis 
Sula leucogaster plotus 
Gracula religiosa 
Ciconidae (all species) 
Threskiornithidae (all species) 
Anatidae (all species) 
Jacanidae (all species) 
Laridae (all species) 
All shore bird species 

Woodpeckers 
Great bustard 
Owls, fish Owls, Barn 
Owl 
Osprey 
Falcon 
Nicobar Pigeon 
Indian Shag 
Brown Gannet 
Grackle 
Storks 
Ibises, Spoonbills 
Geese, Duck 
Jacanas 
Gulls, Tern’s 
Lapwing, Curlew, Shank, 
Sandpiper, Snipe 

 
(c) Reptiles 

No. Scientific Name English Name 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Garcialis gangetius 
Caretta caretta 
Lepidochelys olivacea 
Chelonian mydas 
Eretmochelys imbricate 
Demochelys coriacea 
Platysternon megacephalum 
Geochelone platynota 
Python reticulatus 

Gharial or Garvial 
Crocodile 
Loggerhead Turtle 
Sea Turtle 
Green Turtle 
Hawksbill Turtle 
Leathery Turtle 
Big –headed Turtle 
Spider Tortoises 
Reticulated Python 

Category (2) Protected Wild Animals 
(a) Figure xxx:Mammals 

No. Scientific Name English Name 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

Cervus unicolor 
Bubalus bubalis 
Viverridae species 
Canidae species 
Herpestidae species 
Presbytis species 
Macaca species 
Tupaia gils 
Nycticebus coucang 
Selenarctos thibetanus 
Mates flavigula 
Cynocephalus variegatus 

Sambhur 
Wild Buffalo 
Wild Cats/Civets 
Wild dogs 
Mangooses 
Leaf-Monkeys 
Mecaques/Old World 
Monkeys 
Tree Shrew 
Slow Loris 
Asiatic Black Bear 
Yellow-throated Marten 
Flying Lemur or 
Colugo 
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(b) Figure Birds 
No. Scientific Name English Name 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 

Family- Corvidae 
Family- Corvidae 
Family- Corvidae 
Family-Paridae 
Garrulax species 
Yuhina species 
Family- Sittidae 
Heterophasia species 
Irena puella 
Troglodytes troglo dytes 
Cinclus species 
Family- Certhidae 
Prunella species 
Oriolus species 
Apolonis panayensis 
Sturnus species 
Ploceus philippinus 
Family- Fringillidae (Sub Family-Carduelinae) 
Family- Alaudide 
Family- Zosteropidae 
Family- eury laimidae 
Family- Capitonidae 
Phoenicophaeus species 
Nystyonis amicta 
Indicator xanthonotus fluvus 
Family-Psittacidae 
Alcedinidae species 
Collocalia fuciphaga 
Collocalis maxima 
Ardea purpurea 
Ardea Cinerea 
Ardea Species 
Egretta alba 
Egretta sacra 
Ardeola bacchus 
Ardeola speciosa continentalis 
Butorides species 
Family-Podargidae 
Family-Nectarinidae 
Family-Dicaeidae 
Family-Pittidae 
Family-Columbidae 
Family- Compephagidae 

Magpie 
Treepie 
Jay 
Tit 
Laughing Trush 
Yuhina 
Nuthatch 
Sibia 
Fairy Bluebird 
European Wren 
Dipper 
Tree creeper 
Accentors 
Oriole 
Gloosy Starling 
European Starling 
Baya Weaverbird 
Finch 
Skylark 
White eye 
Broad bill 
Barbet 
Malcoha 
Red-bearded Bee-eater 
Yellow- backed Honey guide 
Parakeet/ parrot 
Kingfisher 
Edible- nest Swiftlet 
Black – nest Swiftlet 
Purple Heron 
Grey Heron 
Heron 
Great Egret 
Reef Egret 
Chinese Pond Heron 
Javan Pond Heron 
Little Green Heron 
Frog Mouth 
Sunbird 
Flowerpecker 
Pittas 
Green Pigeon 
Minivets 

 

(c ) Reptiles  

No. Scientific Name English Name 
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1. 
 
 
2. 
3. 
4. 
5. 
6. 

Crocodylus species 

 

Siamese  

Emydiade species 

Testudinidae species 

Trionychidae species 

Veranus species 

Python molurus 

Estarine or Saltwater Crocodiles/ 
Mugger or Marsh Crocodiles/ 
Crocodiles 
Fresh- water Turtles 
Land Tortoises 
Soft – shelled Turtles 
Monitor Lizards 
Rock Python 

Category (3) Seasonally Protected Wild Animals 

1. List of Wild Animals Protected from June 15th to September 30th. 
(a) Figure Mammals  

No. Scientific Name English Name 
1. 
2. 

Axis porcinus 

Muntiacus muntjak 

Hog Deer 
Barking Deer 

 

2. List of Wild Animals Protected from March 15th to September 30th . 
No. Scientific Name English Name 
1. 
 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 

Family-Phasianidae 

Sub Family-Perdicinae 

Turnix species 

Aegithina tiphia 

Chlorosis species 

Family-Columbidae 

Gallinula Chloropus 

Porphyrio porphyrio 

Family-Pycononotidae 

Family-Turtidae 

Family-Muscicapidae 

Family-Cuculidae Sub Family-

Cuculinae 

Family-Capriumulgidae 

Family-Decruridae 

Partridge/Framcolin 
 
Quails 
Lora 
Leaf birds 
Doves 
Common Moorhen 
Purple Swamphen 
Bulbul 
Robin<red stars<Chats<Forktails 
Paradise Flycatcher 
Cuckoo<kole 
Nightjars 
Drongos  

By order  
Director General     
Forest Department  
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13.53 Reserved Trees of Myanmar  
 
 

No 
 

Scientific Name Common 
Name 

Whole 
Country 

Upper 
Myanmar 

Lower 
Myanmar 

1 Tectona grandis Teak **
** 

  
2 Pentace burmanica Thitka **

** 
  

3 Xantolis burmanica Thitcho **
** 

  
4 Hopea odorata Thingan **

** 
  

5 Xylia xylocarpa Pyinkado **
** 

  
6 Acacia catechu Sha **

** 
  

7 Pterocarpus macrocarpus Padauk **
** 

  
8 Excoecaria agallocha Thayaw **

** 
  

9 Shorea obtuse Thit-ya **
** 

  
10 Shorea siamensis Ingyin **

** 
  

11 Pinus khasya Tinshu **
** 

  
12 Dipterocarpus alatus Kanyin   *

*
*
* 

13 Lindera assamica Karaway   *
*
*
* 

14 Cinnamomum 

pachyphyllum 
Hmanthin   *

*
*
* 

15 Lagerstroemia floribunda Kamaung   *
*
*
* 

16 Prunus cerasoides Cherry  ****  
17 Some medicinal plant - **

** 
  

18 Some orchid species - **
** 

  
 

**** : In this region declared as reserved tree 
Source: Forest Department Fact and Figure, 2006. 
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13.54 Diesel Consumption 
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13.55 Health and Safety Management Plan (Electrical power) 
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13.56 Health and Safety Policy and Procedures (Civil) 

 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 326 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 327 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 328 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 329 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 330 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 331 
 

  



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 332 
 

 

13.57 Cooperate Social Responsibility (CSR) Plan 
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13.58 The Applicable Laws and Legal Commitments for Solar Power Plant 
(English and Myanmar) 

 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 336 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 337 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 338 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 339 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 340 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 341 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 342 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 343 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 344 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 345 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 346 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 347 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 348 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 349 
 

 
 

 

 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 350 
 

 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 351 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 352 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 353 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 354 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 355 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 356 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 357 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 358 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 359 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 360 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 361 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 362 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 363 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 364 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 365 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 366 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 367 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 368 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 369 
 

 
 
 
 
 
 
 
 
 
 
 



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 370 
 

 
13.59 Profile of Magwe Region 
 

Name: 
Magwe Region (alternative 
spelling: Magway) (one of the 14 
chief administrative divisions, 
known as 7 states and 7 regions) 

 
MAP 12: Location of Magwe Region 

 

Location: Central Myanmar 
 

N latitude  18° 50' to 22° 47'  
E longitude  93° 47' to 95° 55' 

 

Chief Minister: U Aung Moe Nyo (NLD) 
 

Area: 17,306 sq-miles (44,820 km2) 
 

Immediate 
neighbours: 

Sagaing Region ----- to the north, 
Mandalay Region --- to the east, 
Bago Region --------- to the south, 
Rakhine State -------- to the west, 
Chin State ------------- to the west 

 

Population: 3,917,055 
 

Ethnicitiees: 

Bamar, Chin, Rakhine, Shan, 
Kayin 
Over 95% the people are Bamar, 
with very small numbers of 
indigenous minorities such as 
Chin, Rakhine, Kayin, Shan, and 
others, including a tiny Anglo-
Myanmar population. During 
colonial times, this part of 
Myanmar had a large Anglo-
Myanmar population, descended 
from Western oil workers and their 
Myanmar partners. Approximately 
98% of the population is of 
Buddhist faith. 

 

Religions: Buddhism, Christians and 
animism 

 

Districts under 
Magwe Region: 

1 Magwe District 
2 Minbu (Sagu) District 
3 Thayet District 
4 Pakokku District 
5 Gangaw District 

 

Townships in 
Magwe Region: 25 townships 

 

Wards/village-
tracts: 1,696 wards/village-tracts 

 

History: 

Fossils of the early primates over 40 million years old were excavated in the 
Pondaung and Pon-nya areas in Magwe Region, leading the government to 
proclaim that Myanmar as "the birthplace of humanity in the world". An ancient city 
of the Pyu, Beik-thano-myo, about 2,000 years old, is located in Taungdwingyi 
Township, Magwe Region. 

Magwe Region 
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The history of Magwe Region mirrors that of the other regions of central 
Myanmar. 

 

Transport: 

The Ayeyarwady River is the major transportation system in Magwe Region, both 
in terms of volume of goods and population served. Most major towns in the region 
are river ports on the Ayeyarwady—among them are Magway, Pakokku, Minbu, 
Yenangyaung, Chauk, Myayde (Aunglan), and Thayetmyo. 
For those areas not on the Ayeyarwady, the major form of transport in this region 
is by road. The region is divided by the Ayeyarwady. Towns are connected with 
two-lane roads. Most towns have regular bus transportation to Yangon and 
Mandalay. 
The Pyay to Nyaung-U and Myingyan railway runs through eastern Magway with 
connections to the capital NayPyi Taw, Yangon and Mandalay. The major stops 
in Magwe on that line are Taungdwingyi and Natmauk. In addition, there are two 
rail lines running north from the Ayeyarwady port of Pakokku, one to Chaung-U in 
Sagaing Region and the other to the Myittha River valley past Myaing and Kyaw. 
The capital Magwe has a small non-commercial airport with air traffic for the city 
of Magway mostly coming in through Bagan Airport at Nyaung U some 113 km to 
the north along the Ayeyarwady. There are commercial airports at Gangaw, 
Kyauktu, Pakokku, and Pauk. As of 2010, however, none of them have regularly 
scheduled flights. 

 

Economy: 

The principal product of Magway Region is petroleum. It produces most of the oil 
and natural gas in Myanmar. The following oil fields are located in the Mage 
Region: the Mann, Yenangyaung, Chauk, Kyauk-khwet, Letpando and Ayadaw oil 
fileds.  
Other industries include cement, cottonweaving, and tobacco, iron and bronze. 
Magwe Region produces a large quantity of edible oil as well as petroleum, hence 
gaining a reputation as the "oil pot of Myanmar". 
Agriculture is also important. The major crops are sesamum and groundnut. Other 
crops grown are rice, millet, maize, sunflower, beans and pulses, tobacco, toddy 
palm, chili, onions, and potatoes. Famous products of Magway Region include: 
Thanaka (Limoniaacidissima)—a kind of tree whose bark is ground on a stone 
slab and the paste obtained is applied on the cheeks like a makeup—and Phangar 
(Chebulicmyorobalan) fruit. 

 
  



EIA Report for the Implementing Solar Power Plant Project in Minbu District, Magwe Region 
 

 372 
 

13.60 Profile of Minbu Township 
 
MAP 14: Downtown Minbu Township map              MAP 15: Location of Minbu Township 

 

 

 

 

Map 16: Google map of Minbu Township 
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Location: 

Minbu District, Magwe Region 

Between N Latitude 19° 53’ and 28°19’  

Between E Longitude 94° 28’ and 95° 00’ 

642.71 sq. mile (46 miles from east to west and 42 miles long from 
south to west) 

 

Situation/ boundary 
Shares border with Magwe Township in MagweDistrict to the east, 
Minhla Township in ThayatDistrict to the south, Ngape Township to 
the west and Pwintbyu Township to the North  

 

Condition of terrain 
Minbu (Sagu) has plenty of hills and mountains and it is covered with 
forests. The prominent rivers and creeks are the Ayeyarwaddy River, 
Sarput Creek and Man Creek. 

 

Drainage 
Minbu (Sagu) is rich with rivers and creeks and the Ayeyarwaddy 
flows from North to South and Sarput Creek and ManCreek flow from 
west to east. 

 

Sea level  
Minbu is located at a 164-foot heightfrom the sea level. The highest 
mountain is Mt Phalanyone and the lowest mountain is Mt 
Khwaymatat. 

 

Weather and environment   
 

Heat Highest temperature – 39°C and Lowest temperature – 14°C 
 

Environment condition The environmental condition of Minbu (Sagu) is “parched” area. 
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Population   
 

Race (Residents) Kayin 12  
Chin 1,631  
Mon 1  
Bamar 176,669  
Rakhine 74  
Shan  12  

Total  178,399  
 

No of Houses 39,695 
 

No of Households 41,899 
 

Language  The main language is Bamar language and other languages such as 
Chin, Kayin, Kachin, and Chin are also used within Minbu Township. 

 

Religion  Buddhists  176,531  
Christians 97  
Hindus 56  
Islams 1,663  

Total  178,399  
 

Political parties National Unity Party, NLD, USDP 
 

Economic overview Minbu (Sagu) is a slow economic growth region even though it is 
situated at the central part of  Myanmar 

 

Dams Government owned – 1, Earth dyke – 7 (self-help) 
 

No industrial zone  
No government-owned industries 
Private ice factory 1  
Private oil mills 22  
Private rice mills 81  
Private textile mill 1  

 

Forestry Timber production: Government owned – No saw-mill, Private owned 
– 7 saw-mills 
Government-owned sawmill Nil  
Private-owned sawmill 7  

 

Mineral resources Mineral extraction: coal production – 400 tons per month 
 

Petroleum production:  
Government oil wells 1,823  
Private oil wells 233  
Total petrol production per day 3,068 barrels 
Natural gas:   
Mann Oilfield 1.5435 cu-ft per day 
Htauksharbin Oilfield 1.1808 cu-ft per day 
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Fuel Diesel and petrol shops  2  
 Gas shop 1  
 

Electricity (production  & 
availability) 

Electric power station 
(government)  1  

 Diesel engines (private) 58  
 

Communication Post office  1  
Telegraph station 1  
Digital telephone 1,163  
Mobile phones 11,790  
Manual dialing phones 70  

 

Broadcast stations  Broadcasting station  1  
Re-transmitting station 1  
Microwave station 1  

 

Rail road  1 78 miles 
Roads 7 1,069 miles 
Roads connecting with 
districts and townships 7 1 mile 1 furlong 

Roads connecting with 
villages 7 14 miles 1 furlong 

Bridges above 180 feet  5  
Bridges below 180 feet 216  

   

Cooperatives  Cooperative organizations  69  
   

Education  High schools/branch high 
school  8  

Middle schools/branch 
middle schools/post primary 
schools 

56  

Primary schools/branch 
primary schools 134  

Kindergarten 27  
Monastic education schools 11  

   

Governmental hospital 4  
Private hospital  1  
Rural health departments 
health departments  6  

Rural branch health centres 30  
   

Social organizations International NGOs 2  

 Local NGOs 5  

 
Minbu is a city in Magwe Region, Myanmar. As of 2004, the city has a population of 
56,200. The area consists of low plainlands towards the Ayeyarwaddy River, and of 
undulating country inland rising higher and higher westwards towards the Rakhine hills. 
Between the plains and RakhineYoma range is a distinct line of hills running north and 
south, and usually called the Nwa-Madaung hills. The submontane valleys are largely 
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cultivated, but are deadly except to those born in them. The chief streams besides the 
Ayeyarwaddy are the Man, the Maw, and the Salin, which are largely used for irrigation. 
At Minbu the Ayeyarwaddy is 3 miles wide, with many islands and sand banks. There are 
considerable fisheries along the Ayeyarwaddy and on the Paunglin Lake, which is a 
lagoon fed from the Ayeyarwaddy. Oil has been discovered near the mud volcanoes of 
Minbu, but it seems to lie at too great a depth to be profitably worked.  
There is a larger area of reserved forest near Minbu. The chief crops raised are rice, 
gram, millet, beans, peas, sesamum and tobacco. The betel-vine is largely cultivated 
along the Mon River. The annual rainfall varies greatly in the area. It is very considerable 
on and under the RakhineYomas, and very slight towards the Ayeyarwaddy. The 
thermometer rises to over 100°Fahrenheit in the hot months, and the mean of minimum 
in December is about 49° F. 
Place of interest  (Minbu Shwesettaw – the Footprint Pagoda ) 
A pair of Buddha’s footprints are located in Settawya, a forest retreat at 34 miles’ distance 
west of Minbu on the opposite bank of Magwe which is 331 miles from Yangon by road. 
The footprints are well preserved and shrines have been constructed nearby. The place 
is known as the Pagoda site of the forest. The pilgrimage is combined with photography 
for young people, as the scenery is picturesque. One can go there also by Minbu – A road 
following branches lane at 22 miles post. The site is on the river Man. The pagoda festival 
is held on the 5th Waxing Moon of the Myanmar calendar month, Tabodwe (February and 
March) annually. Many people, from different parts of the country, gather there and do 
meritorious deeds singly or collectively. 
On the way from Minbu, visitors can pay homage to Sandalwood Monastery at Legging 
where the lord Buddha had visited in his life time. The history of that Footprint Pagoda is 
dated back to the time of the Buddha. Once the lord Buddha came to that site in the 
country of Sunapranta. He met the OrahatSicca Vanda and Naga Nammada on his way 
and on their humble request, the lord granted their reverence. The footprints have been 
enshrined ever since. The lower footprint on the salt is under water during the monsoon 
months as the river Man is flooded. Therefore the festival is celebrated in the later winter 
months. Minbu is very hot in summer. 
There are a series of stalls selling different things for the pilgrims and villagers nearly. 
Souvenirs can be bought there also. Minbu new market is a place where things are very 
cheap to buy. Shops sell goods at wholesale prices.  There are a great number of 
motorcycles inMinbu. From Minbu, there is a road leading to Rakhine State. 
Crabs and dried fish and dried prawns—transported from Rakhine State—are available 
in Minbu. 
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13.61 Recycling Plan 
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